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Breast Cancer Screening and Diagnostic Advancements

The best tool to detect breast cancer (BC) is `screening`. Earlier screening improves prognosis and better treatment 

outcomes. Screening is basically looking for different signs before the appearance of actual symptoms. The process of 

screening speci�cally used for BC is known as mammography. 

Mammography is an explicit kind of imaging system that uses X-Rays (low dose) to ascertain cancer in breasts. This 

diagnostic procedure is in practice since the past 30 years but in the past 15 years, there is an improved set of techniques 

being introduced resulting in better results. Recently, three major diagnostic procedures for breast cancer which are in 

vogue include digital mammography, computer-aided testing and tomosynthesis. Out of these 3 diagnostic tools, 

tomosynthesis, furthermore branded as three-dimensional (3-D) mammography and digital tomosynthesis, is the supreme 

and innovative system of breast imaging where numerous pictures of the breast from diverse angles are taken and 

remodeled ("synthesized") resulting in formation of a three-dimensional group of images. That is why, 3-D imaging technique 

is alike computed tomography imaging system in which a sequences of thin "slices" are gathered to formulate a 3-D 

reformation of the body.

Even though the strength of radiation for few tomosynthesis systems is higher to some extent as compared to power of the 

dosage used in typical mammography, but as long as it is in the prede�ned radiation limit approved by FDA it`s not harmful. 

Some of the systems have doses comparable to conventional mammography. Some previous studies on large populations 

have proved that breast screening with tomosynthesis have resulted in enhanced the rate of detection of breast cancer 

detection rates and it has also decreased the chances of recalls, especially at occasions where females are called back for 

screening for added testing because of a possibly uncharacteristic �nding.

Tomosynthesis has an edge on other diagnostic procedures as it may help in prior recognition of cancerous lesions that may 

be not be revealed on a conventional mammogram, it also eradicates the need for small number of preventable biopsies or 

supplementary testing and increases the probability of detection of several breast tumors. It also provides stronger 

imagining of irregularities within condensed breast tissue and greater precision in pinpointing the location, size and shape of 

breast anomalies.

Women should at least get a standard mammogram once a year beginning at age 40. The major risk factors for BC 

development are old age, inactivity, reproductive history, genetic mutations, family history of ovarian or BC, being 

overweight or obese after menopause, history of administration of hormones. Also, if someone, have had radiation 

treatment to the chest in the past, it's highly recommended that such women should have annual mammograms at a younger 

age (often beginning around age 30).
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Diagnosis of Prediabetes: Various organizations have 

de�ned pre-diabetes using non-uniform criteria. The WHO 

has demarcated pre-diabetes as a condition of moderate 

hyperglycaemia by means of 2 precise constraints: 

Impaired fasting glucose is de�nite as fasting glucose 

between 6.1 mmol / L to 6.9 mmol / L or FBS 110-125 mg / dl 

and impaired glucose tolerance de�nite as a glucose 

concentration in plasma of 7.7-11.0 mmol / L (140-200 mg / 

dL) for 2 hours afterwards taking oral glucose load (75 g or 
 double of it) based on 2 hours OGTT [1-2]. The ADA has the 

I N T R O D U C T I O N

DOI: https://doi.org/10.54393/pbmj.v5i6.527
Mughal AA et al.,

Prediabetes; Prevention and Management: A Review Article

1 1 1 1 1 2Asad Ali Mughal , Syed Taha Abbas , Huma Asad , Muhammed Zubair , Nasir Ali Khan , Shehla Naseem , Muhammad 
3Zaman Shaikh   

¹Department of Endocrinology, College of Family Medicine, Karachi, Pakistan

²Department of Academic and Research, College Of Family Medicine, Karachi, Pakistan

³Department of Medicine, Sir Syed College Of Medical Sciences for Girls, Karachi, Pakistan

Pre-diabetes is the state of hyperglycemia at an intermediate stage in which parameters of 

blood glucose are above standard value but less than the threshold of diabetes. Diabetes 

mellitus is measured as a risk factor with a high probability of its development. Although the 

analytic measures for pre-diabetes are not the same in different international professional 

organizations, the danger of diabetes development is still in height, with conversion rates 

ranging from 5% to 10% per year. Databased studies propose a relationship between diabetic 

complications and pre-diabetes like early kidney disease, early retinopathy, small �ber 

neuropathy and the danger of macrovascular disease. Numerous analyses have revealed the 

effectiveness of daily routine interpositions in preventing diabetes, with a comparative danger 

decrease of 40% to 70% in prediabetic adults. Though there is cumulative indication that drug 

therapy is effective in preventing diabetes in prediabetic adults, drug options for treatment 

rather than metformin are related with side effects that bound their usage in prediabetics. 

There are no studies of systematic assessment of the healthiness consequences associated 

with prediabetes among Children. The effect of pharmacology treatment of pre-diabetes on 

development and growth in children during adolescence is unidenti�ed. Secondary involvement 

with metformin pharmacology treatment is recommended for speculative persons, but the 

standards for assessing the advantage of such primary interference, the longstanding cost-

effectiveness of such treatment is still uncertain. Pharmacological treatment should be cast-

off with care in prediabetic children. Although pre-diabetes is usually asymptomatic, pre-

diabetes always occurs before diabetes develops. The high blood sugar level persists and 

therefore pre-diabetes cannot be considered completely mild. Conclusions: The purpose of this 

review is to de�ne the di�culties related with the analysis of pre-diabetes, the potential 

adverse outcomes of pre-diabetes, and the treatment opportunities and validation of its 

practice in the context of pre-diabetes.
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same threshold (140-200 mg / dL) for IGT but a lesser 

threshold (100-125 mg / dL) for IFG and has HbA1C grounded 

criteria (5.7% to 6.4%) for the de�nition of pre-diabetes A1c 
 (HbA1c) [3-4]. Numerous analyses have revealed a weak 

 association between IFG, IGT and HbA1c [5]. The 

helpfulness of diagnosing diabetes or pre-diabetes with 

IGT and IFG is questioned because these glycaemic cut-

offs do not take into account the pathology associated with 

diabetes and the likelihood of progressing towards 
 diabetes in the future[6]. These cut-offs point also lose 
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their reliability due to reduced sensitivity of these tests in 

children and adults. While HbA1c is supposed to signify 

mean blood levels of sugar and ideally must more 

accurately re�ect hyperglycaemia, it is not completely 

accurate. HbA1c is largely resolute by hereditary in�uences 

not dependent on blood sugar values and can be an 

inaccurate means for measuring normal sugar levels in 
 blood [7]. Though there is reasonable concern about the 

analytical principles for pre-diabetes, pre-diabetes is less 

reproducible (about 52%) than diabetes (about 73%). 

Grounded on the accessible suggestion, it seems that pre-

diabetes, de�nite by several substitute criteria, comprises 

of a lapping group of people at one or more time blood 
 glucose irregularities[8-9]. It is probable that the existence 

of IGT and IFG may identify patients with various 

pathological anomalies in metabolism of glucose, and the 

incidence of both indicates a further deterioration in 

general homeostasis of glucose metabolism.

Prediabetes Prevalence: There have been studies of an 

expanded frequency of mean diabetes and FPG in both 
 industrialized and under developing states [10]. The 

National Diabetes Statistics Description by the Centers for 

Disease Control and Prevention proposes that somewhere 

in the range of 2009 and 2012, 37% of American grown-ups 

beyond 20 years old and 51% of those beyond 65 years old 

had prediabetes, as estimated by glucose levels on void 
 stomach or HbA1c [11]. Worldwide IGT frequency was 

assessed at 343 million (7.8%) in 2010, arriving at 5.8% in 

Southeast Asia and 11.4% in the nations of the North 

America and the Caribbean area. The IDF assesses that by 

2035, the pervasiveness of pre-diabetes overall will 
 increment to 471 million[12].

Health Risks Associated With Prediabetes Progression to 

diabetes: The proportion of transition from pre-diabetes 

to diabetes varies depending on the features of the people 

and the standards applied to de�ne pre-diabetes. In meta-

analysis held in 2007 about the prediabetes progression to 

diabetes, the yearly prevalence was 6-9% for isolated IGF, 
 4-6% for lonely IGT and 15% for isolated IGF and IGT[13-14]. 

The studies available earlier to 2004 were included in this 

meta-analysis. The yearly frequency of transition from pre-

diabetes to DM were comparable in the large studies 

described below. In the Study of Diabetes Prevention 

Program, the diabetes incidence in the control group was 
 11%[15]. In the USA, International Atherosclerosis analysis, 

the yearly prevalence of DM in the group of IFG was just over 

4.2%. In Health Management Center study of Toranomon 

Hospital, the frequency of DM was 7.7% to 6.4% in the 

HbA1c group and 8.9% in the group of IFG. The collective 

20-year diabetes mellitus incidence in people with IGT 

de�nite by relapse of OGTT in the control group was over 

90% testi�ed by the China Da Qing Diabetes Prevention 

 Study (CDQDPS) [16]. It has been shown that the usage of 

ADA criteria versus criteria of WHO to describe pre-

diabetes correspondingly affects the diabetes mellitus 

incidence, with less morbidity in those de�nite by criteria 

of ADA in comparison to the WHO diabetes criteria. A 

diabetes risk assessment grounded on a more available 

factors such as gender, age, fasting glucose, ethnicity, HDL 

cholesterol, systolic blood pressure, diabetes history and 
 BMI has been shown to be better predictive of diabetes[17-

18]. 
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The kidney disease and Nephropathy

Various researches have publicized an increased risk of 

CKD and an association between early kidney disease and 
 pre-diabetes [19]. The contributory nature of this 

association is still indistinct as it is because of the higher 

prevalence of DM in this group or to additional aspects 

related to both hyperglycaemia and renal disease, relative 
 to the effect of pre-diabetes [20]. Neuropathies: Pre-

diabetes has been found to be associated with autonomic 

cardiac dysfunction, as manifested by decreased heart 

r a t e  v a r i a b i l i t y,  r e d u c e d  h e a r t  m o d u l a t i o n  b y 

parasympathetic system, and an augmented incidence of 

erectile dysfunction in pre-diabetic men. Non-invasive 

assessment of nerve dysfunction in people with IGT 

showed suggestively more anomalies, more frequent 

hyperalgesia and hypoesthesia, and higher heat sensing 

thresholds perceived by 4 out of 5 cardiovascular response 
 assessments[21-22]. In addition, there is growing evidence 

suggesting high prevalence of painful sensory neuropathy, 

idiopathic polyneuropathy, and small �ber neuropathy in 

pre-diabetic people with Impaired glucose tolerance test. 

These results recommend that pre-diabetes involves small 

ner ve �bers in  unmyelinated formthat transmit 

temperature, pain and control autonomic functions 
 preceding to the progression of DM[23].

Retinopathy: The DPP study found that approximately 8 

percent of participants with pre-diabetes had diabetic 

retinopathy. Although it is related with an ampli�ed 

jeopardy of diabetic retinopathy in few researches, these 
 results vary with screening method[24]. 

Macrovascular disease: Pre-diabetes is related with an 

ampli�ed danger of evolving macrovascular disease, 

although it is uncertain that this increased risk is because 
 of the progression to diabetes or prediabetes alone [25]. 

Although cross-sectional researches have publicised a 

higher incidence of CAD in people who are pre-diabetic, 

this association can be confused with the communal 

c a u s i n g  i n � u e n c e s  b e t w e e n  p r e - d i a b e t e s  a n d 

cardiovascular disease.

TREATMENT OPTIONS FOR PREDIABETES 

Lifestyle Interventions: The overarching refrain of 

lifestyle interference plans is changing adjustable risk 

factors for pre-diabetes and DM by focusing on obesity 

through increased dietary changes and exercise. The 2 

major studies on prevention of diabetes, Finnish diabetes 

prevention study (DPS) and US DPP study, found valuable 

impacts of daily routine interferences. In the study of DPP, 

later to 3 years of follow-up, severe lifestyle modi�cation 

led to reduce risk about 58%. ILS included changes in 
 exercise and diet to help to lose weight[26]. The loss of 

Prediabetes

Male prediabetes

Female prediabetes

Diabetes

Undiagnosed

By Gender

Male

Female

By Setting

Rural

Urban

By Age

20 to 29

30 to 45

46 to 59

60+

Time period

1995–2010

2011–2020

Ethnicity

Malay

Chinese

Indian

Bumiputeras

Others

9

7

8

15

8

12

13

11

7

5

4

4

6

5

10

10

9

9

9

6

88702

39241

49201

103063

91526

45580

55678

37307

61561

2078

5935

11165

10191

42949

64615

56435

18057

7909

9699

1710

6443

2796

3565

15429

6798

6697

7992

5060

9285

110

815

2517

3489

5250

11003

7718

1949

1724

704

122

11.62 (7.17–16.97)

10.98 (6.95–15.79)

11.40 (6.55–17.40)

14.39 (12.51–16.38)

8.60 (6.48–10.99)

13.80 (11.94–15.77)

14.54 (12.50–16.70)

12.72 (10.63–14.97)

15.89 (13.59–18.34)

3.16 (3.62–6.94)

13.71 (12.85–14.60)

25.66 (20.60–31.07)

33.45 (28.45–38.64)

11.82 (9.44–14.43)

15.77 (13.75–17.89)

15.25 (11.59–19.29)

12.87 (9.73–16.37)

25.10 (20.19–30.35)

8.62 (5.41–12.47)

6.91(5.71–8.19)

0.998

0.994

0.997

0.984

0.992

0.961

0.973

0.966

0.984

0.493

0.000

0.966

0.955

0.951

0.974

0.993

0.974

0.959

0.968

0.000

(0.29–35.23)

(0.58–31.47)

(0.01–37.55)

(7.37–23.23)

(2.25–18.48)

(7.53–21.56)

(7.49–23.40)

(5.84–21.73)

(8.23–25.48)

(1.35–11.05)

(11.84–15.69)

(5.70–53.57)

(17.14–52.08)

(4.56–21.81)

(8.98–24.00)

(3.70–32.67)

(3.29–27.38)

(9.14–45.65)

(0.37–25.27)

(5.25–8.76)

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

0.0915

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

0.0001

0.0233

0.0001

0.3535

0.8290

0.1209

0.7296

0.2363

0.7555

0.8733

0.3720

0.7296

0.1269

0.8978

0.6063

0.0594

0.0001

0.0210

<0.0001

Variable Studies
Sample 

size
Positive 

cases
Prevalence, % 

(95% CI) I2 95%, Prediction 
interval

p-
Heterogeneity

p Egger P-Difference

Table 1: Summary of overall and subgroup meta-analyses.
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weight was institute to be the sturdiest forecaster of risk 

reduction. The study found that for each one-kg loss of 

weight, the jeopardy of progressing DM in the future is 
 condensed by sixteen percent[27]. The DPS found that the 

aids depended on the achievement by the participant 

achieving the intended goals of the involvement. These 

aims were weight loss > 5%, consumption of saturated fat < 

10% of energy intake, <30% total fat intake of energy intake, 
 consumption of 15 g or more of �ber per 1000 kcal [28]. 

Although these two studies were conducted primarily 

among Caucasians, similar bene�ts were found in the Asian 

population studies.

Pharmacotherapy: In the context of pre-diabetes, various 

antidiabetic drugs groups such as thiazolidinediones, 

biguanides, GLP-1 analogues, α-glucosidase inhibitors and 

non-diabetic therapies and drugs such as bariatric surgery 

and anti-obesity drugs have been considered. For eras, 

diabetes continued to be treated with Metformin and 

supposed to show to produce supplementary positive 

results like better cholesterol pro�le and lower body mass 
 index (BMI) [29]. The communal suggestion from inter-

individual studies with IGT showed a 45% decrease in the 

jeopardy of progression of type-II diabetes mellitus. 

Metformin was supposed to be much valuable for those 

with advanced FPG and BMI. Several scientists have also 

analysed metformin in children who are obese. The 

combined data suggested a minimum advantage in terms 

of reduction in BMI compared to routine life modi�cations, 

but the advantage was statistically important and the 

greatest bene�t was only short-term with no difference at 

6 and 12 months. Glitazones are synthetic ligands for the 
 peroxisome proliferator-activated γ receptor [30]. They 

upsurge uptake of  g lucose and reduce hepatic 

gluconeogenesis and consumption in peripheral organs, 

thus decreasing resistance of insulin. In a placebo-

controlled and double-blinded diabetes reducing trial with 

rosiglitazone and ramipril, former was operative in 

reducing the danger of developing DM by sixty percent after 

three years, but was related with substantial adverse 

events with raised frequency of HF (0.6% vs 0.2%) and 

general cardiovascular issues (2.8% vs 2.2%) in the 
 interventional group in comparison to the group of control

[31]. The ACT NOW study showed that pioglitazone reduced 

the diabetes risk by> 70% in IGT and obese patients. Some 

of the additional pro�ts were lower diastolic blood 

pressure, a lower intimal-to-middle carotid thickness ratio, 

and a higher rise in HDL cholesterol, but these were related 

with greater gain in weight (about three kg extra than 

placebo) and edema (13% vs 6% in the control group). In the 

3-year prospective, placebo-controlled and double-

blinded study of IDPP-2, no variance in the diabetes 

mellitus incidence between placebo and those who 

 received lifestyle intervention and pioglitazone [32]. In a 

recent Canadian normoglycemic study, a low-dose 

grouping of metformin and rosiglitazone was veri�ed 

contrary to placebo to inspect that this combination 

therapy of low-dose could reduce the type 2 diabetes 

mellitus incidence with fewer side effect or not. 

Signi�cantly fewer cases of diabetes occurred in the active 

therapy group (15%) in comparison to the group of placebos 
 (40%)[33]. The comparative reduction of risk was 67% and 

the absolute reduction of risk was 27%; 80% of patients in 

the group given treatment returned to normoglycaemia in 

comparison to 54% of patients in the group of control, but 

there were more reports of diarrhea in patients in the 

active treatment group (17% vs. 7% in the control group). 

G e n e r a l l y,  t h e r e  a r e  c o n c e r n s  o f  s a fe t y  w i t h 

thiazolidinediones that limit their use in the treatment of 

pre-diabetes, including liver toxicity, weight gain, possible 

link to bladder cancer and increased cardiovascular risk. 

The Glucosidase inhibitors like voglibose and acarbose 

protract the total time of carbohydrates digestion and 

reduce the proportion of absorption of glucose, thus 

reducing the postprandial increase in glucose. The study of 

STOP-NIDDM showed that acarbose reduced the diabetes 

relative risk by 26% over 3.3 years of follow-up in IGT 

patients. The drug was related with a numeral of GIT side 

effects counting diarrhea and �atulences. A study in Japan 

showed a reduction of 40% in the risk of developing DM in 

risky people with IGT with voglibose in 48-week time. It has 

same like acarbose side effects, but 7% only patients 

withdrawn from the drug because of side effects. The anti-

obesity drug Orlistat also analysed in the context of pre-

diabetes. Orlistat is a lipase inhibitor in gastrointestinal 

tract cast-off in the management of obesity that works by 

preventing the dietary absorption of fat about 30%. 

Studies have shown that after 1.5 years of follow-up, the 

usage of Orlistat in combination with a low-energy diet is 

related with high loss of weight (3.8 kg vs 3.9 kg). The 

XENDOS study also showed a similar �nding concerning the 

effectiveness of Orlistat, with 38% comparative decrease 
 in the risk of developing DM after treatment for four-years

[34].
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Bariatric surgery: Bariatric surgical procedure involves 

various methods intended at inducing a restrictive state, 

malabsorption state, or a mixture of these two to restrict 

consumption of calories. Commonly used methods 

comprise laparoscopic gastric banding, Roux-en-Y gastric 

bypass, duodenal biliary pancreatic resection and sleeve 
 gastrectomy [35]. In an obese Swedish patient, bariatric 

surgery led to loss of weight (24.2% after two years and 

15.9% after ten years) and comparative decline in the risk of 

DM by 75% in comparison to the control group. Bariatric 

surgery has also been connected with a reduced incidence 

of cardiovascular disease, type-II diabetes mellitus, and 
 cardiovascular death in obese adults aged 2 and 10 years

[36]. A previous study found that 78% of people with pre-

existing diabetes and 98% of people with IGT returned to 

normal blood sugar levels after gastric bypass surgery.

IDPP (80)

DPP (79)

ACT NOW (82)

STOP-NIDDM (81)

CANOE (84)

DREAM (83)

Bariatric surgery (86)

Dapagli�ozin once-daily 
and exenatide onceweekly 
dual therapy: a 24-week 
randomized, placebo-
controlled, phase II study (85)

Lifestyle intervention or metformin

Lifestyle (7% weight loss and 150 
minutes of moderate exercise/
week) or metformin

Pioglitazone

Acarbose

Rosiglitazone and 
metformin

Rosiglitazone

Laparoscopic adjustable 
gastric banding

Dapagli�ozin and exenatide

3 years

5 years

2.5 years
3.3 years

3.9 years

3 years

4 years

24 weeks

NNT of 6.4 with lifestyle intervention and 6.9 with metformin

Reduction in diabetes incidence of 58% with lifestyle 
modi�cation and 31% with metformin

72% reduction in diabetes incidence
25% reduction in diabetes incidence

66% relative risk reduction in diabetes incidence and 
NNT of 4

60% reduction in diabetes incidence

75% reduction in diabetes incidence

50% reversal to normal glucose tolerance

Table 2: Clinical Trials Showing the Effectiveness of Antidiabetic Drugs to manage Prediabetes

Kandula NR, Moran MR, Tang JW, O'Brien MJ. 

Preventing diabetes in primary care: providers' 

perspectives about diagnosing and treating 

prediabetes. Clinical Diabetes. 2018 Jan; 36(1):59-66. 

doi.10.2337/cd17-0049

Keck JW, Thomas AR, Hieronymus L, Roper KL. 

Prediabetes knowledge, attitudes, and practices at 

an academic family medicine practice. The Journal of 

the American Board of Family Medicine. 2019 Jul; 

32(4):505-12. doi.10.3122/jabfm.2019.04.180375

López-Jaramillo P, Nieto-Martínez RE, Aure-Fariñez 

G, Mendivil CO, Lahsen RA, Silva-Filho RL et al. 

Identi�cation and management of prediabetes: 

results of the Latin America Strategic Prediabetes 

Meeting. Revista Panamericana de Salud Pública. 

2018 May; 41:e172. doi.10.26633/RPSP.2017.172

Vos MB, Abrams SH, Barlow SE, Caprio S, Daniels SR, 

Kohli R, et al. NASPGHAN clinical practice guideline 

for the diagnosis and treatment of nonalcoholic fatty 

liver disease in children: recommendations from the 

Expert Committee on NAFLD (ECON) and the North 

American Society of Pediatric Gastroenterology, 

Hepatology and Nutrition (NASPGHAN). Journal of 

pediatric gastroenterology and nutrition. 2017 Feb; 

64(2):319. doi.10.1097/MPG.0000000000001482

Giustina A, Barkan A, Beckers A, Biermasz N, Biller 

BM, Boguszewski C, et al. A consensus on the 

d i a g n o s i s  a n d  t r e a t m e n t  o f  a c r o m e g a l y 

comorbidities: an update. The Journal of Clinical 

Endocrinology & Metabolism. 2020 Apr; 105(4):e937-

46. doi.10.1210/clinem/dgz096

Selby NM, Taal MW. An updated overview of diabetic 

nephropathy: Diagnosis, prognosis, treatment goals 

and latest guidelines. Diabetes, Obesity and 

Metabolism. 2020 Apr; 22:3-15. doi.10.1111/dom.14007

Azmi S, Petropoulos IN, Ferdousi M, Ponirakis G, Alam 

U, Malik RA et al. An update on the diagnosis and 

C O N C L U S I O N

In conclusion, a systematic assessment of the healthiness 

consequences of pre-diabetes and the reimbursements of 

early treatment, if any, is needed. Choosing the right 

results for such a study is crucial. In addition, the standards 

cast-off to describe pre-diabetes need to be polished 

based on longstanding medical outcomes. Though these 

researches may appear necessary, the time required to 

investigate adverse outcomes in pre-diabetes and the low 

incidence of these �ndings may be a restrictive factor for 

such analysis. There is currently no tangible indication to 

support clinical strategies for the management of 

prediabetes. Lifestyle modi�cations continue to be an 

important fragment of treating pre-diabetic patients. The 

usage of pharmacological therapy must be based on 

distinct approach. When pharmacological therapy is used 

to manage pre-diabetes, the plan of treatment must be 

started with aims and endpoints established in advance by 

the medical doctor. A careful method to the use of 

pharmacotherapy in children and adolescents is 

warranted.
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Review Article

PAKISTAN BIOMEDICAL JOURNAL 

Myocardial infarction (MI) has been the major reason of 

disability and death around the globe. Myocardial infarction 

(MI) could be the �rst indicator of chronic coronary artery 

disease (CAD), or it could have occurred frequently in the 

patients with already conventional illness. From the view of 

epidemiologically, the cause of myocardial infarction in the 

population could be used as for the prevalence of mainly 

coronary artery disease in that speci�ed population area 

[1]. Physiologically myocardial infarction is de�ned as 

myocardial death of the cells, because of long term 

ischemia. Cell death is identi�ed physiologically as 
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Coronary heart disease (CHD) is a major cause of morbidity and mortality all around the world. 

Incidence of the complications of myocardial infarction (MI) had decreased to less than 1% since 

invention of the percutaneous coronary intervention, although the mortality results from 

myocardial infarction had decreased in recent years, however the burden of this disease have 

not ceased. Modern treatment of MI is basically built on any of the clinical evidences that are 

based on many of the studies that have been studied from previous thirty years. Clinical 

practice's evolution had signi�cantly decreased morbidity or mortality linked by this disorder. 

Severe complications of the myocardial infarction include cardiogenic shock, inferior 

myocardial infarction, pericarditis and noteworthy right ventricular infarction. These 

complications are very rare; however, their reputation is neglected for the possible failure to 

manage early diagnosis and appropriate treatment. Inferior wall myocardial infarction accounts 

for 40- 50% of all the myocardial infarctions and are mostly seen as having a more promising 

diagnosis than the anterior wall infarctions. Pericarditis is the common disorder and a 

complication that arises after the myocardial infarction and has multiple causes. This is present 

in many secondary care and primary care settings. Frequently pericarditis has been often self-

restricted, and the non-steroidal anti-in�ammatory agents (NSAIDS) remains treatment of �rst 

line in the simple cases. Pharmacological management of complications includes beta 

blockers, Angiotensin Converting Enzyme Inhibitors, Antiplatelet Agents, and Non-Steroidal 

Anti-In�ammatory Drugs.
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coagulation or contraction band necrosis, which had 

usually evolved mainly through the oncosis, but could 

results in a lesser degree from apoptosis. Careful analysis 

of the histological sections by the experienced observer is 

essential to identify the entities [2]. Neurotically, cell 

demise is characterized mainly as coagulation and also by 

further compression band deterioration that typically 

forms by the process of oncosis, however it could result 

less by apoptosis. Myocardial infarction could likewise be 

identi�ed as a sudden ischemic death of the myocardial 

tissue. Mostly in clinical settings, myocardial infarction is 
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Myocardial infarction (MI) has been the major reason of 

disability and death around the globe. Myocardial infarction 

(MI) could be the �rst indicator of chronic coronary artery 

disease (CAD), or it could have occurred frequently in the 

patients with already conventional illness. From the view of 

epidemiologically, the cause of myocardial infarction in the 

population could be used as for the prevalence of mainly 

coronary artery disease in that speci�ed population area 

[1]. Physiologically myocardial infarction is de�ned as 

myocardial death of the cells, because of long term 

ischemia. Cell death is identi�ed physiologically as 

coagulation or contraction band necrosis, which had 

usually evolved mainly through the oncosis, but could 

results in a lesser degree from apoptosis. Careful analysis 

of the histological sections by the experienced observer is 

essential to identify the entities [2]. Neurotically, cell 

demise is characterized mainly as coagulation and also by 

further compression band deterioration that typically 

forms by the process of oncosis, however it could result 

less by apoptosis. Myocardial infarction could likewise be 

identi�ed as a sudden ischemic death of the myocardial 

tissue. Mostly in clinical settings, myocardial infarction is 

due to the thrombotic impairment of the coronary vessel 

that brings about by rupture of the weak plaque. Ischemia 

instigates noteworthy metabolic or ionic annoyances in 

inclined myocardium or causes the rapid depression of the 

systolic function [3]. Myocardial infarction has been 

classi�ed into 5 sorts and was presented in 2007 as a 

signi�cant segment of the all-inclusive description. Rather 

than the plaque burst associated with the type 1 myocardial 

infarction, type 2 myocardial infarction is viewed as an 

irregularity among the supply and demand of oxygen in the 

myocardium [4]. At the point when confronted with patient 

having intense chest ache, clinicians should recognize 

myocardial infarction (MI) from any remaining reasons for 

intense chest pain. On the off chance that MI is suspected, 

ongoing therapeutic treatment incorporates concluding in 

terms of  regulating thrombolysis  and essential 

percutaneous transluminal coronary angioplasty and to 

allow patients to move to CCU (coronary care unit) [5]. 

Mortality and Morbidity: Current management of the 

intense myocardial infarction (MI) is based on some 

c l i n i c a l l y  p r o o f  b a s e  s t r a i n e d  f r o m  n u m e r o u s 

investigations embraced in the course of recent many 

years. Advancement in the clinical practices have 

generously diminished mortality and morbidity related with 

this disorder [6]. Patients with diabetes mellitus, creating 

intense myocardial infarction, is the group with especially 

high danger of death and reinfarction [7]. Half year 

mortality in inferior MI was 7.8% contrasted with anterior MI 

recorded as13.2%. Patients suffering from inferior 

myocardial infarction, arrhythmias are altogether more 

normal in patients with RV myocardial inclusion which 

likewise has the pattern towards larger mortality, failure of 

the pump and many mechanical complications [8]. Overall 

danger for all  reason of deaths and CVS results 

(cardiovascular deaths, repetitive MI) was as a minimum of 

30% larger than those in the overall reference population of 

both from 1–3 years and from 3–5 years subsequently after 

the MI attack. Danger features prompting more regrettable 

results after MI included comorbid diabetes, hypertension 

and peripheral artery disease, older age, reduced renal 

function, and history of stroke [9].

Incidence Of Complications Associated With Myocardial 

Infarction In Developing And Developed Countries: In 

Europe, many of about 55% female deaths are being 

brought about by the cardiovascular diseases, particularly 

CHD, contrasted and 44% of every single male demise. The 

morbidity of CHD would increment by 146% in ladies and 

174% in men in Middle East nations. In Jordan, Middle 

Eastern agricultural nation, as indicated by the most recent 

WHO report, chronic heart disease deaths came to almost 

19% of all out deaths. Deaths rate per 100,000 because of 

CHD is 131 of all the population, �nishing to make Jordan to 

be positioned number 46 on the planet. Estimated at every 

25 seconds regular intervals an American will have a CVD 

event. Acute myocardial dead tissue (AMI) is the essential 

result of CHD. AMI is a main source of death in Jordan [10]. 

Occurrence of cardiogenic shock in the community has 

rapidly increased over time. Cardiogenic shock (CS) 

remains the major chief cause of death for patients that are 

admitted with myocardial infarction (MI). While, shock had 

often developed early after the MI onset, it is mainly not 
 been detected on the hospital presentation [11].The 

evolutionary clinical practices have substantially reduced 

the mortality and morbidity associated with this disorder 

[12]. All the developing countries contribute a signi�cant 

offer to the worldwide burden of cardiovascular disease.  

Acute myocardial infarction (AMI) speci�cally stays one of 
 the main sources of death in the developing world [13].

Complications Associated With Myocardial Infarction: 

Complications of myocardial infarction incorporate 

ventricular septal rupture with acute ventricular septal 

defect, papillary muscle rupture with severe mitral 

regurgitation, acute and subacute free-wall rupture, and 

hemodynamically substantial right ventricular infarction. 

Such of the complications have been inconsistent, their 

signi�cance is emphasized due to the possible capacity to 

address them with the early determination and for the 

suitable treatment. These complications are not common, 

their importance is neglected because they are not 

detected during the early diagnosis and proper treatment 

couldn't be provided [14]. Signi�cant complications of the 

acute myocardial infarction are right ventricular 
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myocardial infarction, rupture of the free wall and pseudo 

aneurysm, rupture of the ventricular septum, cardiogenic 

shock, infarct expansion or extension, acute mitral 

regurgitation, pericarditis, peri-infarction hypertension, 

bradyarrhythmias and tachyarrhythmia. For every one of 

the diseases, rules for the diagnosis and for the treatment 
 is advertised [15].

Cardiogenic Shock: Cardiogenic shock (CS) is a basic 

disorder of the end organ hypoperfusion brought about by 

essential heart illness, with up to 80% brought about by 

intense myocardial infarction (AMI). Notwithstanding 

standard treatments for AMI-CS including reperfusion and 

vasoactive aids, mechanical circulatory support (MCS) 

gadgets are frequently utilized to diminish the myocardial 

oxygen demand, lessen left ventricular divider stress, and 

consequently help in myocardial recuperation [16]. In 

p a t i e n t s  w i t h  t h e  c a r d i o g e n i c  s h o c k ,  c r i s i s 

revascularization didn't essentially lessen generally 

mortality at 30 days. Nonetheless, following a half year 

t h e r e  w a s  a  s e r i o u s  e x i s t e n c e  b e n e � t .  E a r l y 

revascularization ought to be unequivocally measured for 

the patients with myocardial infarction confounded via 

cardiogenic shock (CS) [17]. Patients in whom cardiogenic 

shock created had an essentially more serious danger of 

death on during hospitalization (71.7 %) than the individuals 

who didn't have cardiogenic shock. The frequency of 

cardiogenic shock continued generally stable after some 

time, averaging 7.1 percent among the patients with 
 myocardial infarction [18].

Hollenberg, is shown in black. The in�uence of the in�ammatory 

response syndrome initiated by a large MI is illustrated in red. 

LVEDP indicates left ventricular end-diastolic pressure.

Figure 1 : Recommendations for initial reperfusion therapy when 

CS complicates Acute MI

Figure 2: Classic shock paradigm, as illustrated by S. 

Inferior Wall Myocardial Infarction: Inferior myocardial 

infarctions represent 40-50% of all intense myocardial 

infarctions and are for the most part seen as having a more 

good visualization than foremost divider areas of dead 

tissue [20]. According to a study, around 40- 50% of all 

myocardial infarctions are inferior wall myocardial 

infarction and are usually considered as to be more 

promising prognosis than anterior wall infarctions [21]. 

Inferior infarction is viewed as less broad than front and 

normally of short emergency clinic stay, great visualization 

and not many in-medical clinic di�culties. Be that as it 

may, a signi�cant number of signi�cant di�culties when 

occurred during intense mediocre dead tissue like total 

heart block, tricuspid or mitral worth ineptitude and 

ventricular septal imperfections may entangle this less 

broad nature of localized necrosis and delay medical clinic 

stay, increment in-medical clinic complexities and 

mortality to about twice higher when contrasting and sub-

par dead tissue who didn't have these intricacies at the 

hour of their introduction or a short time later during CCU 

stay.

Right Ventricular Infarction: Patients suffering from 

inferior MI who had right ventricular (RV) myocardial 

inclusion seem +to having a more terrible prognosis than 

the individuals who don't had RV contribution. Be that as it 

may, past investigations have been restricted by little 

patient numbers. Right ventricular infarction arises 14% in 

patients suffering from myocardial infarction. This mainly 

occurs exclusively as a complication of posterior left 

ventricular infarction [22]. The chief reason for right 

ventricular infarction includes the atherosclerotic 

posterior obstruction in the right coronary artery. 

P o s t e r i o r  i m p e d i m e n t  o f  t h e  a r t e r y  p r o m p t s 

electrocardiographically recognizable of the right heart 

ischemia or an expanded danger of severe damage within 

sight of the acute inferior infarction. Hemodynamic 

impacts in the right ventricular damage might incorporate 

dysfunction in right ventricle to siphon enough blood in the 

aspiratory circuit to one side ventricle, with ensuing 

systemic hypotension. Treatment mainly includes the 

concerns towards, volume loading, reperfusion, rhythm 
 and rate control, and mainly inotropic support [23]

Free Wall Myocardial Rupture : In patients with the 

myocardial infarction, left ventricular free wall rupture has 

been an infrequent complexity (2–4%) however it is related 

with a large mortality from the pericardial tamponade [24]. 

Ventricular free-wall rupture stays one of the main sources 

of death after myocardial infarction (MI). With expanded 

capacities for conclusion and revival procedures, careful 
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adjustment of free-wall myocardial imperfections coming 

about because of ischemia and rot may turn into a basic 

methodology of treatment, bringing about progress of the 

endurance rate [25]. There are various danger pointers 

that are related with cardiac rupture, for example, female 

sexual orientation, mature age, hypertension, and �rst MI. 

Common indications of heart crack are repetitive or 

constant chest pain, syncope, and distension of jugular 

veins. Electrocardiographic signs may incorporate sinus 

tachycardia, new Q-waves in at least 2 leads, tenacious or 

intermittent ST section height, deviation of expected 

developmental T-wave design, and electromechanical 

separation in end-stage cases [26]. 

Pericarditis: Acute pericarditis, irritation of the 

pericardium, is found in around 5% of patients admitted to 

department of emergency for chest torment somewhat 

unrelated to the acute myocardial infarction. It happens 

frequently in men 20 to 50 years old. Patients with intense 

pericarditis regularly present with intense, sharp, 

retrosternal chest torment that is eased by sitting or 

inclining forward. Glucocorticoids are customarily saved 

for extreme or stubborn cases, or in situations when the 

reason for pericarditis is likely connective tissue infection, 

autoreactivity, or uremia. Cardiology discussion is 

suggested for patients with extreme illness, those with 

pericarditis recalcitrant to empiric treatment, and those 

with indistinct etiologies [27]. Pericarditis is mainly a 

communal disorder and a complication that arises after the 

myocardial infarction and has multiple causes. This is 

present in various secondary care and primary care cases. 

Pericarditis has been frequently often self-restraining, and 

non-steroidal anti-in�ammatory agents (NSAIDS) remain 

the treatment of �rst line for simple cases [28]. Patients 

with the acute pericarditis ought to be dealt with exactly 

with nonsteroidal mitigating drugs. Colchicine might be 

utilized as monotherapy or in blend with a nonsteroidal 

mitigating drug for the primary scene of intense 

pericarditis [29]. 

PHARMACOLOGICAL MANAGEMENT

Although complications of myocardial infarction are not 

properly treatable, but are manageable by the help of 

following agents.

Beta Blockers: Beta-blockers address an exceptional 

progression in pharmacotherapy. Beta-blockers are quite 

possibly the most broadly utilized class of medications in 

cardiovascular medication for patients with coronary 

illness, arrhythmias, heart failure (HF), and hypertension 

[30]. The early utilization of beta-blockers is related with 

diminished rate of CR, recommending some advantageous 

impacts of beta-blockers on infarct mending after the 

acute MI [31]. 

Angiotensin Converting Enzyme Inhibitors: At the point 

when initially presented, Angiotensin-converting enzyme 

(ACE) inhibitors in 1981 were shown uniquely for the 

treatment of the refractory high blood pressure. From that 

point forward, these mainly have been appeared to lessen 

the mortality or morbidity in congestive heart failure, 

myocardial infarction, chronic renal insu�ciency, diabetes 

mellitus, and atherosclerotic cardiovascular disease [32]. 

Angiotensin-converting enzyme inhibitors have acquired 

the place alongside aspirin, β-blockers, and thrombolytic 

agents as clinical treatments demonstrated to decrease 

death rates in intense myocardial infarction [33]. 

A n t i p l a t e l e t  A g e n t s :  A n t i p l a t e l e t  a g e n t s  a r e 

recommended generally for essential and secondary 

prevention of the cardiovascular illness in Western nations 

to diminish the frequency of intense cerebro-and 

cardiovascular occasions. These occasions are �rmly 

connected to the shakiness of atheromatous plaques and 

to the thrombogenicity of blood. For instance, more than 

66% of the unexpected heart occasions (intense coronary 

condition or abrupt cardiovascular demise) and half of the 

postoperative myocardial infarctions (MIs) are because of 
 the interruption and thrombosis of an unstable plaque [34].

Antiplatelet treatment diminishes genuine vascular events 

and vascular demise in patients with Peripheral vascular 

infection. There is likewise proof to help the utilization of 

the antiplatelet drugs other than aspirin for the 

counteraction of vascular occasions in those with PVD 

[35]. 

Non-Steroidal Anti-In�ammatory Drugs: Utilization of 

some nonsteroidal anti-in�ammatory drugs (NSAIDs) is 

related with expanded cardiovascular risk in a few of the 

patient groups, however whether this abundance hazard 

exists in evidently solid people has not been explained [36]. 

An expanded danger of cardiovascular occasions among all 

and new current clients of rofecoxib, valdecoxib, and 

indomethacin in patients with no set of history of the CVD 

[37]. 

Non-Pharmacological Management: Poor diet quality, 

including overabundance of the caloric ingestion and some 

unnatural food decisions, decreased physical acts and 

psychological pressure, are some of the major adjustable 

way of life factors that are likely to cause the disease 

transmission of HF [38]. Cell transplantation, LV restriction 

gadgets, and tissue designing methodologies have arisen 

as potential options in contrast to heart transplantation for 

t h e  t r e a t m e n t  o f  r u p t u r e d  m yo c a r d i u m .  L a t e r 

methodologies incorporate the utilization of in vitro 

designed tissue, which is re�ned in vitro and afterward 

embedded in vivo, and in situ designed tissue, which is 

infused directly into the myocardium. Polymer networks 

have additionally been used to forestall LV expansion [39]. 

The frequency of MI in different parts of the world is being 
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in�uenced by demographic qualities and way of life of the 

people. It should be a hazardous sickness by patients and 

they property it to their way of life. Conduct hazard factors 

are frequently related and closer adherence to a better way 

of life may lessen the danger of coronary illness. A few 

examinations show that way of life change forestalls as well 

as controls the advancement of heart illnesses and 

decreases the event of cardiovascular occasions in the 

patients with cardiovascular infections. Way of life 

alteration to forestall the occurrence of coronary vascular 

issues is among the fundamental projects of WHO. Picking 

a sound way of life alongside a decent eating regimen 

lessen the pace of MI and the need to a medical procedure 

and angioplasty. Despite the accessibility of boundless 

examinations with respect to the signi�cance of improving 

the danger factors and changing the way of life after MI, 

about portion of the patients experience a few di�culties 

like further MI three years after it on the grounds that 

changing the way of life is troublesome. One of the issues of 

patients with intense MI is making change in their way of life 

during a brief timeframe [40]. 
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C O N C L U S I O N S 

Above literature shows that the medications provided to 

the patients with the complications are mostly 

manageable and are not treatable completely. These 

complications could arise in the patients after the MI 

attack. There have been many of the consistent and 

advanced developments in the materialistic movements 

for the enduring survivals and many cardiovascular 

consequences afterward MI attack. Many MI survivor 

remains at the larger hazards than general population, 

especially for the population with all the additional 

advanced hazard features such as hypertension, diabetes, 

or older age. However, there are some interventions that 

could be done to minimize the complications that are 

associated with myocardial infarction.  
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Review Article

PAKISTAN BIOMEDICAL JOURNAL 

Seeds and nuts have garnered increased attention in 

recent years due to the signi�cant nutraceutical and 

therapeutic potential of their bioactive components [1]. 

Pumpkin seeds are not an exception. The Cucurbitaceae 

family includes pumpkins with oily seeds [2]. Pumpkins are 

grown for a variety of purposes around the world, ranging 

from commercial to decorative to agricultural [3]. 

Researchers have turned their focus to pumpkin because 

of its popularity in many traditional medicine systems (A.R. 

Abdel-Aziz). While pumpkin seeds are commonly thought 
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The Cucurbitaceae family's pumpkin seeds are often viewed as industrial waste and discarded. 

In many regions of the world, seeds are eaten raw, boiled, or roasted, but only for personal 

consumption. Because they are high in protein, �ber, minerals, and vitamins, they may be 

considered essential for the food industry. Because the seeds are a byproduct of the pumpkin 

fruit, they are less expensive, and their inclusion in a variety of foods may result in higher 

nutritious content at a lower cost. Pumpkin seeds have been found to be bene�cial to one's 

health. More research and study on the transformation of these agro industrial waste products 

into valuable materials is most likely a huge step in the right direction for worldwide efforts in 

food sustainability.
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of as agro-industrial trash [4], they are nutritional 

powerhouses with intriguing nutraceutical qualities. After 

being roasted and salted, the seeds are frequently eaten 

straight as snacks. They're also employed in the baking 

business as food additives [5]. A large number of research 

have found a link between food's Natural bioactive 

components, illness prevention, and health promotion [6]. 

Functional foods are the foods that qualify this diet-health 

association. Plants are rich in bioactive chemicals and are 

frequently employed as functional food additives. Like 
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Potential Health Effects: Many research studies have 

demonstrated the health bene�ts and preventive effects 

of pumpkin as demonstrated in Figure 1.

ot h er  s ee d s ,  p u m pk i n  s ee d s  a re  h i g h  i n  u s ef u l 

components. They include a lot of vitamin E (tocopherols), 

carotenoids, provitamins [7], pigments, pyrazine, 

squalene, saponins [8], phytosterols, phenolic compounds 

triterpenoids, and their derivatives [9], coumarins, 

unsaturated [10]. In addition, pumpkin seeds are high in 

potassium, magnesium, and phosphorus, as well as minor 

minerals [11]. Some of these bioactive and minerals have 

the potential to confer physiological bene�ts, promote 

well-being, and reduce the risk of non-communicable 

disorders such as tumors, microbial infections [12], 

hyperglycemia and diabetes [13], oxidative stress-related 

complications [14] , prostate disorders, and urinary bladder 

complications [15]. Hepatoprotective [16], wound healing 

and hair-growth promoting, anthelmintic, antioxidant, and 

chemoprotective qualities are among the other medicinal 

properties of pumpkin seed extract (PSE) [17].
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Pumpkin seeds have numerous nutritional composition as 

shown in table 1. The seeds are very helpful for human 

health against diseases [18].

Figure 1: Potential Health Bene�ts

 Anticancer Activity

Pumpkin seeds are a fantastic cancer preventative and/or 

therapy option. Pumpkin seeds extract has a cytotoxic 

effect on cancer cells and an increase in estrogen 

synthesis. This is contrary to the normal behavior of 

phytoestrogen chemicals, such as genistein and daidzein. 

In Sprague dawdle rats, pumpkin seed oil inhibited 

testosterone-induced hyperplasia. After three months of 

treatment with pumpkin seed oil, the symptoms of benign 

prostate cancer were minimized. Cucurbitains have been 

isolated from a number of different pumpkin seed types 

and have been demonstrated to cause apoptosis in cells 

[19,20]. 

Antioxidant Activity

The oil extracted from pumpkin seeds using cold pressure 

performed better in rat skin than the untreated group in an 

in-vitro study, according to Bardaa et al. [21-23]. Pumpkin 

seeds have a high antioxidant impact and protect against 

genotoxic chemicals, according to El�ky et al (2012). 

Pumpkin seed oil was regularly and powerfully proved to be 

an antioxidant and free radical scavenger. According to 

Fahim et al., treatment with pumpkin seed oil lowered free 

radicals and improved arthritic symptoms (1995). Pumpkin 

seed extract also demonstrated antioxidant and Geno 

protective effects, according to Yasir et al. (2016). Overall, 

pumpkin seeds' high quantities of tocopherol could be 

considered protective against hazardous compounds and 

free radicals.

Hypolipidemic Effects 

In an animal model-based experimental inquiry, Makni and 

his colleagues evaluated the role of a pumpkin seed and �ax 

seed blend by feeding rats a 1 percent cholesterol diet. 

After the study was completed, they noted a signi�cant 

increase. Based on the elevated antioxidant defense 

system and the level of malondialdehyde, the pumpkin and 

�ex seeds combination had anti-atherogenic bene�ts 

Table 1: Nutritional Values of Pumpkin seeds per 100g..
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[24]. Pumpkin and �ax seeds, as well as pumpkin and 

purslain seeds were used to study the effects of a 2 percent 

cholesterol diet are all edible seeds, lower lipid levels, and 

these seed combinations are regarded to have anti-

atherogenic characteristics [25].

Effect on Microbes

Bacteria, parasites, viruses, and fungus are the leading 

causes of death in many people, despite a sanitary 

environment and food. Pumpkin seed oil includes 

antibacterial components that have been extracted from 

pumpkin seed oil. Aeromonas veronii, Enterococcus 

feacalis, Candida albicans,  Escherichia coli, Typhimurium, 

Salmonella enterica, and Staphylococcus aureus are all 

inhibited by pumpkin seed oil at a dosage of 2%.[26]. The 

basic proteins MAP2, MAP11, and MAP4 found in pumpkin 

seeds have been used to inhibit yeast cell development. 

MAP11 was shown to have the most inhibitory effects of all 

the basic proteins [27]. Furthermore, it has been shown 

that phloem exudates from pumpkin seeds have anti-

fungal characteristics and suppress the pathogenic fungus 

[28]. Park and his colleagues discovered the pr-1 protein 

from pumpkin seeds, which has antifungal properties and 

is nontoxic to human erythrocytes. It is a heat stable 

protein with no growth inhibitory action against E. coli and 

Staphylococcus bacteria at 700 degrees Celsius [29].

 Hypertensive Effect

 Pumpkin seeds aid in the reduction of blood pressure and 

the relaxation of blood vessels. In rats with high blood 

pressure caused by a chemical, the role and effects of 

pumpkin seed oil were investigated. The daily dose of oil for 

six weeks is between 40 and 100mg/kg. Chemical induction 

caused raised blood pressure, but consumption of the oil 

greatly lowered it, and ECG changes returned to normal. 

The overall result showed pumpkin seed oil's preventive 

impact against pathological alterations in the aorta and 

coronary heart. The amino acid L-arginine is used to 

indicate NO generation. Pumpkin seeds oil 's high 

magnesium (mg) concentration has also been linked to a 

lower risk of coronary heart attack. The calcium channel 

blocker, amlodipine, has the same effects on pumpkin 

seeds as a dietary supplement [30].

Anti-Diabetic Effect

Diabetes is a chronic condition that affects people of all 

ages. Diabetes mellitus is a metabolic condition in which 

the body produces insu�cient insulin or does not respond 

effectively to the insulin that is produced. The two most 

frequent kinds of diabetes are Type I diabetes and Type II 

diabetes. Pumpkin is often avoided by diabetics due to its 

high carbohydrate content even though pumpkin eating 

poses no risk. Pumpkin seeds and �ax seeds combined 

have been shown to provide hypoglycemic and antioxidant 

bene�ts in diabetic rats. Histopathological changes 

include decreased MDA (malondialdehyde and antioxidant 

enzyme) increased GSH (growth promoting hormone), CAT 

(Chloramphenicol acetyltransferase) and SOD (superoxide 

dismutase) [31]..

C O N C L U S I O N 

The preceding investigations revealed that pumpkin seeds 

have nutritional and medicinal capabilities, and that they 

are also consumed as a delectable food in many parts of the 

world. The Analysis of the nutritional content of pumpkin 

seeds revealed that they are extremely nutritious and 

contain a wide range of necessary components. Pumpkin 

seeds offer nutritional and therapeutic properties and have 

been used for medicinal purposes. Pumpkin seeds are high 

in micronutrients and are utilized in the treatment and 

control of diabetes, cancer management, hyperlipidemia, 

hyper tension and heart protection, among other things. 

Pumpkin seeds are utilized for growing in Pakistan and then 

discarded as garbage. More research and knowledge about 

their dietary and therapeutic signi�cance are needed so 

that people will include them in their regular diet. 
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Review Article

PAKISTAN BIOMEDICAL JOURNAL 

BIOACTIVE COMPONENTS OF TURMERIC

Curcuma longa is known to contain certain bene�cial 

constituents such as �avonoids, curcuminoids, and 

phenolic acids, which are effective against many diseases 

[10].  Among the curcuminoids,  Curcumin (CUR), 

demethoxycurcumin (DMC), and bisdemethoxycurcumin 

(BDMC) show anti-cancer, in�ammation lowering, and free 

radical scavenging properties [11]. The most abundant 

curcuminoid is diferulomethane, also known as curcumin, 

comprising 60-70% of raw Curcuma. This compound is 

signi�cantly known to have therapeutic bene�ts. Besides 

these, other little bioactive substances include volatile oils 
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like zingiberene, atlantone and turmerone, carbohydrates, 

proteins, and certain gums [12]. Among the nutrients 

present, macronutrients such as carbohydrates count for 

40%, proteins for 17%, fats for 5%, and micronutrients like 

Mg and Fe constitute just 3% of the Curcuma extract. An 

abundant amount of �ber was also found present in 

addition to other nutrients [13]. TSO, which is also called 

Turmeric spent oleoresin, is generally discarded like 

rubbish in industries. It is made after the removal of 

curcuminoids from turmeric. Recent research on this 

industrial refuse shows its excellent therapeutic 

properties against various diseases. The product mainly 
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contains polyphenols and other bene�cial compounds, 

which make it a powerful microbe killer, free radical 

scavenger, and food safety agent. Bisdemethoxycurcumin, 

ferulic acid, dihydro curcumin, bisabolocurcumin ether, 

myristicin, furanodience, cyclocurcumin, terpecurcumin Q, 

curcumin, and 6-methoxy-2-[2-(3�methoxyphenyl) ethyl 

are the major chemical substances commonly found in this 

golden spice [14].

Anti-Obesity Effect of Curcumin 

These days' obesity is a worldwide serious global issue 

according to high statistics obesity data; its prevalence is 

more common in developing countries because of obesity 

death rate is increasing day by day and also affecting 

people's health [15]. It's a serious health factor that causes 

many ailments and emergency medical conditions like 

heart attack, high blood pressure, atherosclerosis [16]. 

According to WHO high amount of fat stored in the body and 

BMI of more than 25 is known as overweight, and more than 

29 is known as obesity [17]. These days, a phytochemical 

called Curcumin is popular concerning those who are 

obese and have metabolic issues [18]. Curcumin impacts 

white adipose tissue to decrease �ery macrophage 

invasion, control �ery adipokine synthesis, and extend 

adiponectin generation; it has antioxidant properties [19]. 

Anti-in�ammation results of curcumin and curcuminoids 

within the obesity type 1 or types two states are delivered by 

regulating a great range of atomic targets [20]. In fat tissue 

and many other types of cells and tissues, curcumin 

synchronizes the DNA-binding and conversion actions of 

the in�ammation factors NF-jB and AP-1, receptive oxygen 

species, and inhibits Mitogen-activated protein kinase 

created by in�ammatory provocation [21]. One study 

stated that Curcumin given in the meal at a dosage of 0.05 

percent weight reduced, but bodyweight increased 

without altering food intake in mice fed a 22 percent high-

fat diet for 12 weeks [22]. By Dual-energy X-ray 

absorptiometry, we can �nd bone density and body fat 

mass. Following curcumin therapy in high-fat-diet which is 

fed to mice, X-Ray absorptiometry shows the results in a 

reduction in body fat mass and % fat, corroborating earlier 

research that measured changes in body and organ mass 

by actual weighing, which yields the total mass but not 

necessarily the fat content [23]. Curcumin is shown to 

reduce intracellular cholesterol levels, inhibit fat buildup, 

and control metabolic activity. Curcumins control the 

expression of transcription factors involved in adipocyte 

and lipid synthesis. Curcumin therapy raised phospho-

A M P K  l e ve l s ,  d e c r e a s e d  g l yc e r o l - 3 - p h o s p h a t e 

acyltransferase, and enhanced carnitine palmitoyl-

transferase 1A expression, resulting in more fat oxidation 

and far less fatty acid esteri�cation [24]. 

Anti-diabetic Properties of Curcumin 

Diabetes mellitus is one of the common diseases in which 

insulin is not working, or insulin is insu�cient by which 

blood glucose level increases. It also affects the digestion 

of carbohydrates and fats due to this body energy 

becoming low [25]. It's more common in Asian states like 

China, India, and other countries, Brazil and America. The 

severity of diabetes in these countries highlights the large 

cases of retinopathy, nephropathy, and some heart attack 

cases as well [26]. In Brazil, the National Health Service 

policy stated extract of herbs cures lipid pro�le and insulin 

level of diabetes patient, phytotherapy is complimentary 

recommended for such cases [27]. This recommendation 

knowledge is based on clinical experimental evidence and 

positive results by health experts and researchers 

internationally [28]. Curcumin extracted from turmeric is a 

phytochemical that has been proved anti-diabetic in 

clinical studies, and in vitro studies show many bene�ts 

and potential effects on diabetes-related conditions [29]. 

Curcumin activates the plasma membrane and membrane 

of cell organelles of the pancreas to release insulin [30]. 

The three major bioactive components of turmeric that 

take a role in hyperglycemia to cure are curcumin, cumin 

aldehyde, cuminol; they improve the functioning of the 

pancreas insulin stimulating beta cells [31]. According to 

the Journal of the American College of Nutrition, adipose 

tissue releases leptin when its secretion increases, the 

apoptosis rate in pancreas beta cells increases, and it 

causes inhibitory effects on insulin function [32]. 

Interestingly, the effective properties of curcumin are 

observed both on the cell-cultured animals, and results are 

the same when it is practically observed on humans [33]. If 

we give a diabetic patient a curcumin capsule at a dose of 

300mg / per day who is also obese, then the patient may 

reduce their BMI, LDL, fasting sugar, 17% blood glucose 

level will be maintained [34]. According to Toronto General 

Research Institute, diabetic patients' body weight 

decreases and body fat content in the high-fat diet; if a 

patient is taking a curcumin capsule daily, almost �ve 

experiments proved that it slows down adipose cells 

expansion [35].

Curcumin and Cardiovascular Diseases

Curcumin, the major curcuminoid found in the turmeric 

rhizome (Curcuma longa), has the property to reduce 

in�ammation, inhibit oxidation, show anti-apoptotic and 

cardioprotective properties [36]. Curcumin has been 

shown to lower the production of reactive oxygen species, 

exert expression to protect cells and their properties, and 

reduce oxidative stress and in�ammation in several in vitro 

and in vivo investigations [47] In myocardial ischemia, 

several pathways are engaged, and their role in ischemic 

myocardial  cel l  injur y and death has been well-

characterized at the molecular level. For example, in 
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cardiac ischemia, the production of reactive oxygen 

species becomes high as feedback of the loss of oxygen the 

substrate's surface energy.  Increased reactive oxygen 

stress can cause cardiomyopathy deformities and other 

sub-cellular structure disturbances because high 

oxygenated stress damages lipid, protein, and DNA [38].  In 

comparison to the negative control groups, Liu et al. found 

that giving rats curcumin (10, 20, or 30 mg/kg/d) as a 

complement reduces oxidative stress (3-fold) and infarct 

size (2.5-fold) [39]. In the case of post -Myocardium 

Infraction, which is very common these days in every 

developed country, it could be the result of a high level of 

apoptosis; in other words, it is also called the end of cell 

cycle or cell death because, at the most damaged part in 

myocardium infraction reports of apoptosis seen 

abnormal, early treatment of ventricles can prevent heart 

attack.  Curcumin can decrease the apoptosis process, 

regarded as one of the most important goals for avoiding 

heart failure development in individuals who have had a 

cardiac attack. In the most frequently used inbred strain of 

mice, the C57 black 6 (C57BL/6) mice have consistently 

shown that curcumin may have cardiac myocytes counter 

normal cell death induced by de�ciency of oxygen [40].  

Curcumin protects against cancer via up-regulating miR-

7a/b genes; these genes protect the individual from 

cardiomyocyte in ischemia, according to the researchers. 

Curcumin has also been shown to affect the SIRT3 genes 

(regulate cardiac energy) reaction pathway, lowering the 

activity of other apoptosis indicators, including protein 

Bax, a large group of proteins that control APOPTOSIS 

acetylated superoxide dismutase 2, an enzyme that 

reduces oxygenated stress [41]. 

 Curcumin link to In�ammatory Bowel Disease 

In the gut, micro�ora bacteria digest macronutrients and 

make intestines healthy when there is any disruption of this 

bacteria or any other environmental negative factor or 

foreign particle attack on the gastrointestinal tract, 

intestinal bowel disease develops [42].  Curcumin is proved 

safe to be used in many clinical trials; it is stated that it can 

cure irritable bowel disease (IBD). After much research, it is 

demonstrated that in�ammation of the gastrointestinal 

tract, such as in�ammatory bowel disease, e.g., Crohn's 

disease, ulcerative colitis, may cause colon cancer [43]. In 

2012, the American Journal explained curcumin's reaction 

with in�ammatory bowel disease; a small experiment was 

done on 9 patients [44]. Curcumin dose of 550 mg given 

twice a day for one month then next month they give the 

same dose of curcumin three times daily for a month to 5 

patients who are already suffering from in�ammatory 

bowel disease and taking corticosteroids therapy; after 

this experiment, the patient result seems positive 

condition was improved as compared to before 

experiment. Another four patients out of nine stopped 

taking their corticosteroids therapy because they cure only 

with curcumin Phytotherapy. A patient with Crohn's 

disease takes curcumin therapy to follow up for one month 

and cure symptoms like body pain, bloating, dehydration, 

and normal stools. curcumin is an antioxidant that cures 

in�ammation of the gastrointestinal tract and is used in 

multiple pharmacological experiments [45].  In another 

research, a patient having ulcerative colitis disease with 

multiple symptoms like abdominal cramps, blood in stools, 

weakness, bloating, given 500mg dose of curcumin per day 

with a combination of prednisone by the oral route of this 

phytotherapy feeding, express positive results after one 

year of this treatment, patient report no blood in stools no 

cramps [46]. 

Antimicrobial Activity 

Turmeric is used as a food preservative [47]; spices have a 

signi�cant hand in the pharmaceutical industry and are 

also shown to extend the shelf life of food due to its 

antimicrobial activities. Antimicrobial activities range 

from acting against total aerobic mesophilic bacteria 

(TAMB) and total aerobic psychotropic bacteria (TAPB) [48]. 

Streptococcus, Staphylococcus, Klebsiella pneumonia, 

Helicobacter pylori, Bacillus subtilis, Vibrio cholera. It has 

been effective against Streptococcus is also in line with 

other studies [49]. An inhibition zone is seen against E. coli 

and S. Aureus, thus essential in healing wounds. Turmeric is 

also working in sync with various anti-biotics such as 

ampicillin oxacillin and nor�oxacin [50].  Farming turmeric 

in nutrient-rich soils would contribute to the expansion of 

sustainable and industrial agriculture, leading to massive 

employment and, therefore, improving the country's 

economic status, as seen in Nsukka [51].

C O N C L U S I O N S

Turmeric is a one-of-a-kind source of a number of chemical 

compounds that are involved in a variety of biological 

processes. Although several studies have been conducted 

on turmeric, further research is required to determine its 

other medicinal properties in the �ght against illness. A 

drug development program should be initiated to create 

current medications. While crude extracts of the plant's 

leaves or rhizomes have medicinal properties, modern 

drugs can only be developed following extensive 

investigation of the plant's pharmacotherapeutics, 

bioactivity, mechanism of action, and toxicities, as well as 

following proper standardization and clinical trials. As the 

worldwide landscape is shifting toward the use of non-toxic 

plant products with traditional therapeutic uses, it is 

critical to focus the creation of new pharmaceuticals 

derived from C. longa for the management of various 

illnesses. Additional research on C. longa is necessary to 

DOI: https://doi.org/10.54393/pbmj.v5i6.441
Koser HN et al.,

Curcuma Longa and Its Bioactive Constitute Curcumin     

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
24



elucidate the hidden regions and their practical 

therapeutic uses that can bene�t humanity
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Both utilitarian knee joint dependability and knee joint 

stacking are supported by the quadriceps muscle. At the 

point when frail quadriceps muscles can't handle tibial 

interpretation during ambulation, dynamic knee joint 

dependability might be diminished, expanding the gamble 

of joint harm [1]. Besides, frail quadriceps muscles can 

promptly become exhausted, bringing about poor 

neuromuscular control and maybe permitting pathologic 

joint development. Proprioceptive tactile capacity plays a 

part in the planning of basic biomechanical occasions [2]. 

Quadriceps muscle reinforcing is suggested in clinical rules 

for the treatment of knee OA. Be that as it may, it's indistinct 

in the event that quadriceps muscle shortcoming expands 
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injury and osteoarthritis outcome criteria for knee osteoarthritis and MMT (manual muscle 

testing) for quadriceps weakness. Results: The result exhibited that the p- value for association 
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the possibility creating knee OA or propelling the illness. In 

spite of the fact that there is a rationale for supporting 

quadriceps muscle reinforcing in the people who have or 

are in danger of knee OA to decrease utilitarian limitations, 

more examination is expected to check whether such 

suggestions can really forestall disease [3]. accordingly, 

the objective of this paper is to survey the proof on the 

connection between quadriceps muscle debilitating and 

the beginning and movement of knee OA. Various cross-

sectional  examinations have demonstrated that 

quadriceps muscle shortcoming is clear in people who 

have knee OA even from the get-go in the periods of 

ligament diminishing and relates with Kellgren-Lawrence 
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(KL) grade of radiographic seriousness [4].  One 

exceptionally prominent cross-sectional examination, 

which has been referenced in excess of 400 papers as per 

Google Scholar, offered roundabout proof that quadriceps 

muscle debilitating may exist preceding the advancement 

of knee OA [5]. Because of its basic capacity in the 

transmission, retention, and rearrangement of stresses 

during everyday exercises, the knee has gotten a great deal 

of logical consideration. In ambulation across different 

territories, a solid knee empowers for joint steadiness. The 

versatility and strength of the lower appendage are 

seriously hampered by essential knee osteoarthritis [6]. 

Since there is no known remedy for this dynamic 

degenerative condit ion,  exhaustive recover y is 

fundamental. Modi�able gamble factors like dreary joint 

developments, weight, contamination, and mishaps, 

among numerous others, may decrease the illness' 

defenselessness in individuals in danger. Aside from other 

pre-laid out factors affecting knee osteoarthritis, 

quadriceps muscle strength has been found to impact 

agony and hindrance in the lower appendages. Knee 

uneasiness is a signi�cant clinical indication of knee 

osteoarthritis [7]. Muscle shortcoming exasperated or 

exacerbated knee OA. The objective of this study was to 

decide isometric quadriceps strength in subjects with 

suggestive osteoarthritis of the knee, to decide the 

connection between quadriceps strength and agony and 

handicap in knee osteoarthritis patients, and to contrast 

quadriceps strength in subjects and gentle, moderate, and 

extreme radiological knee osteoarthritis [8]. When 

contrasted with control people, individuals with knee 

osteoarthritis have powerless knee extensor muscles. 

K n e e  e x t e n s o r  m u s c l e  s h o r t c o m i n g  h a s  b e e n 

distinguished as a gamble factor for knee osteoarthritis, 

especially in ladies, as per individual exploration. More 

prominent quadriceps solid strength was viewed as related 

with a diminished frequency of episode suggestive knee 

osteoarthritis, yet not radiographic knee osteoarthritis. 

Different investigations have investigated the meaning of 

unfortunate muscle work as a gamble factor for knee 

osteoarthritis, yet no conclusive ends have been reached 

[9]. It's pivotal to get a superior comprehension of whether 

knee extensor muscle shortcoming is a gamble factor for 

knee osteoarthritis, on the grounds that strong strength is 

a possibly modi�able gamble factor. There has been no 

precise review and meta-investigation as far as anyone is 

concerned to decide this [10]. Knee osteoarthritis (OA) is an 

essential wellspring of handicap in more seasoned people, 

and the predominance of this sickness is anticipated to 

soar in the following twenty years. Patients with knee OA 

have a more unfortunate utilitarian capacity, which can be 

connected with joint inconvenience, �rmness, and a 

de�ciency of lower furthest point muscle strength. Thus, 

knee OA shouldn't be visible just as a ligament infection, and 

clinical treatment of the sickness should incorporate 

record for related muscle shortfalls. Patients with knee OA 

frequently have reduced force-creating capacity in the 

quadriceps because of solid decay and strong restraint, 

which is the failure to completely and volitionally enact the 

muscle [11,12]. Muscle debilitations in knee OA patients to 

explore the connection between muscle hindrances and 

actual capacity, to make sense of the likely job of muscle 

disabilities in the beginning and movement of knee OA, and 

to sum up the best proof looking at the adequacy of 

activities that target muscle impedances in knee OA 

patients [13]. There are 2 joints in the knee which are 

tibiofemoral and patellofemoral joint. Transmission of 

weight of body from femur to tibia is by tibiofemoral joint 

like hinge. There is small degree of tibial axial rotation take 

place in sagittal plane. Patellofemoral articulation is used 

for the extension mechanism. Quadriceps muscles are 

working eccentrically in some positions such as in gait, 

jumping or running position. For the extensor mechanism 

medial and lateral retinacular ligaments. These ligaments 

are distally attached to bones of tibia and anterior bones of 

menisci. Quadriceps muscles present on the anterior 

portion of the thigh [17]. In quadriceps muscle of thigh is 

present in the anterior side of leg, vastus lateralis is 

present outside portion, vastus medialis present on inner 

side and the vastus intermedius is present on the posterior 

of the thigh. Origin of femoris is from anterior superior iliac 

supine. Composition of rectus femoris consist of four 

muscles bellies [18].   For the treatment and improvement 

of knee osteoarthritis is such as: Decrease the pain and 

stiffness in the knee joint. Maintains of joint mobility is very 

important. Engage person in certain tasks for the 

improvement of daily life activities. Improvement in person 

daily activities related to health. Control the further 

damage of knee joint. Guide the patient about his problem 

and educate them how to manage their problems [19]. 

Some other interventions are using for the control of knee 

pain such as a narrow-woven fabric is used around the 

patella of knee, invigorating the patella of knee, these 

interventions are using for the improvement of knee pain, 

quadriceps strengthening is one of the best techniques 

which is used for the strengthening of the quadriceps 

muscles [20]. The aim of this study was to evaluate the 

association of quadriceps femoris muscle weakness with 

symptomatic osteoarthritis of knee.

A cross sectional study was conducted on 196 people from 

general population of Lahore. Non-Probability Convenient 

Sampling was used. After the consent was taken, MMT 
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(KL) grade of radiographic seriousness [4].  One 

exceptionally prominent cross-sectional examination, 

which has been referenced in excess of 400 papers as per 

Google Scholar, offered roundabout proof that quadriceps 

muscle debilitating may exist preceding the advancement 

of knee OA [5]. Because of its basic capacity in the 

transmission, retention, and rearrangement of stresses 

during everyday exercises, the knee has gotten a great deal 

of logical consideration. In ambulation across different 

territories, a solid knee empowers for joint steadiness. The 

versatility and strength of the lower appendage are 

seriously hampered by essential knee osteoarthritis [6]. 

Since there is no known remedy for this dynamic 

degenerative condit ion,  exhaustive recover y is 

fundamental. Modi�able gamble factors like dreary joint 

developments, weight, contamination, and mishaps, 

among numerous others, may decrease the illness' 

defenselessness in individuals in danger. Aside from other 

pre-laid out factors affecting knee osteoarthritis, 

quadriceps muscle strength has been found to impact 

agony and hindrance in the lower appendages. Knee 

uneasiness is a signi�cant clinical indication of knee 

osteoarthritis [7]. Muscle shortcoming exasperated or 

exacerbated knee OA. The objective of this study was to 

decide isometric quadriceps strength in subjects with 

suggestive osteoarthritis of the knee, to decide the 

connection between quadriceps strength and agony and 

handicap in knee osteoarthritis patients, and to contrast 

quadriceps strength in subjects and gentle, moderate, and 

extreme radiological knee osteoarthritis [8]. When 

contrasted with control people, individuals with knee 

osteoarthritis have powerless knee extensor muscles. 

K n e e  e x t e n s o r  m u s c l e  s h o r t c o m i n g  h a s  b e e n 

distinguished as a gamble factor for knee osteoarthritis, 

especially in ladies, as per individual exploration. More 

prominent quadriceps solid strength was viewed as related 

with a diminished frequency of episode suggestive knee 

osteoarthritis, yet not radiographic knee osteoarthritis. 

Different investigations have investigated the meaning of 

unfortunate muscle work as a gamble factor for knee 

osteoarthritis, yet no conclusive ends have been reached 

[9]. It's pivotal to get a superior comprehension of whether 

knee extensor muscle shortcoming is a gamble factor for 

knee osteoarthritis, on the grounds that strong strength is 

a possibly modi�able gamble factor. There has been no 

precise review and meta-investigation as far as anyone is 

concerned to decide this [10]. Knee osteoarthritis (OA) is an 

essential wellspring of handicap in more seasoned people, 

and the predominance of this sickness is anticipated to 

soar in the following twenty years. Patients with knee OA 

have a more unfortunate utilitarian capacity, which can be 

connected with joint inconvenience, �rmness, and a 

de�ciency of lower furthest point muscle strength. Thus, 

knee OA shouldn't be visible just as a ligament infection, and 

clinical treatment of the sickness should incorporate 

record for related muscle shortfalls. Patients with knee OA 

frequently have reduced force-creating capacity in the 

quadriceps because of solid decay and strong restraint, 

which is the failure to completely and volitionally enact the 

muscle [11,12]. Muscle debilitations in knee OA patients to 

explore the connection between muscle hindrances and 

actual capacity, to make sense of the likely job of muscle 

disabilities in the beginning and movement of knee OA, and 

to sum up the best proof looking at the adequacy of 

activities that target muscle impedances in knee OA 

patients [13]. There are 2 joints in the knee which are 

tibiofemoral and patellofemoral joint. Transmission of 

weight of body from femur to tibia is by tibiofemoral joint 

like hinge. There is small degree of tibial axial rotation take 

place in sagittal plane. Patellofemoral articulation is used 

for the extension mechanism. Quadriceps muscles are 

working eccentrically in some positions such as in gait, 

jumping or running position. For the extensor mechanism 

medial and lateral retinacular ligaments. These ligaments 

are distally attached to bones of tibia and anterior bones of 

menisci. Quadriceps muscles present on the anterior 

portion of the thigh [17]. In quadriceps muscle of thigh is 

present in the anterior side of leg, vastus lateralis is 

present outside portion, vastus medialis present on inner 

side and the vastus intermedius is present on the posterior 

of the thigh. Origin of femoris is from anterior superior iliac 

supine. Composition of rectus femoris consist of four 

muscles bellies [18].   For the treatment and improvement 

of knee osteoarthritis is such as: Decrease the pain and 

stiffness in the knee joint. Maintains of joint mobility is very 

important. Engage person in certain tasks for the 

improvement of daily life activities. Improvement in person 

daily activities related to health. Control the further 

damage of knee joint. Guide the patient about his problem 

and educate them how to manage their problems [19]. 

Some other interventions are using for the control of knee 

pain such as a narrow-woven fabric is used around the 

patella of knee, invigorating the patella of knee, these 

interventions are using for the improvement of knee pain, 

quadriceps strengthening is one of the best techniques 

which is used for the strengthening of the quadriceps 

muscles [20]. The aim of this study was to evaluate the 

association of quadriceps femoris muscle weakness with 

symptomatic osteoarthritis of knee.

A cross sectional study was conducted on 196 people from 

general population of Lahore. Non-Probability Convenient 

Sampling was used. After the consent was taken, MMT 
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grades will be used for the quadriceps weakness.  

Standardized questionnaire criteria were used for the knee 

osteoarthritis. For this current study KOOS knee injury and 

osteoarthritis outcome was used for the conformation of 

osteoarthritis and manual muscles testing used for 

muscles weakness.

Grade 0

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

MMT Frequency Percent

17

39

56

46

29

9

8.7

19.9

28.6

23.5

14.8

4.6

In this study, there was no direct interactive association 

b et we e n  t h e  q u a d r i c e p s  fe m o r i s  m u s c l e s  w i t h 

osteoarthritis of knee among the general population of 

Lahore. According to this study muscles weakness was not 

present. Further studies and investigations are required to 

assess the association between quadriceps weakness and 

knee osteoarthritis.

R E S U L T S

The results from this study were, the mean age of patient is 

53.9 and S.D was 13.60. Maximum age was 83 and minimum 

age is 23 years.  There were 103 (103%) females and 93 (93%) 

females in a sample size (n) of 196 participants. Table 1 

shows that 56(28.6%) of people were in grade 2 and 9(4.6%) 

of participants out of 196 sample size were in grade 5.

Table 1: Descriptive statistics of manual muscle testing for 

quadriceps weakness

There was no association between quadriceps femoris 

muscle weakness and symptomatic knee osteoarthritis (p 

value is 0.097), because P value is greater than 0.097, Table 

2.

Yes 

No

Total

Knee osteoarthritis Weak Strong

44

68

112

87

109

196

Total

43

41

84

Table 2: Knee osteoarthritis with quadriceps femoris muscle 

weakness     

Chi square = 2.756, P value= 0.097

This table explains that there was no association between 

quadriceps femoris muscle weakness and symptomatic 

knee osteoarthritis (p value is 0.097).

D I S C U S S I O N
C O N C L U S I O N

Sheila C O'Reilly directed this review, and as per him, 

volunteers with knee inconvenience had lower quadriceps 

strength than those without torment. The p esteem was 

(p0.005) on the grounds that there was a connection 

between quadriceps muscle debilitating and indicative 

knee osteoarthritis. As per this review, quadriceps 

initiation was additionally lower, albeit this didn't totally 

make sense of why quadriceps strength was decreased. 

Quadriceps strength is �rmly connected to local area based 

hindrance and knee distress. (14) There was no connection 

between quadriceps femoris muscle debilitating and 

s u g g e s t i ve  k n e e  o s te o a r t h r i t i s  i n  t h i s  o n g o i n g 

examination. The ongoing review's P esteem was (p> 

0.005). Men with more vulnerable quadriceps strength 

didn't have a higher rate of knee torment, as indicated by 

this review. The ladies, then again, had a higher possibility 

weakening knee distress. Subjects were shown how to 

support routine quadriceps exercises that they might do at 

home consistently. In ladies, quadriceps shortcoming was 

connected to a higher probability of knee distress 

demolishing over the long run, yet not in men. The joint 

appendage was considerably more vulnerable, had lower 

volitional muscle initiation, and had a more modest LMCSA 

(�t muscle cross sectional region) than the contralateral, 

as indicated by this review. Quadriceps strong shortcoming 

is brought about by both decreased volitional muscle 

actuation and LMCSA (slender muscle cross sectional 

region) in those with knee OA. LMCSA (slender muscle 

cross sectional region) was uncovered to be the most 

grounded indicator of solidarity in the contralateral, illness 

free appendage, though volitional muscle actuation was 

viewed as the critical determinant of solidarity in the 

osteoarthritis appendage. Volitional muscle actuation 

shortages might lessen the viability of volitional fortifying 

regimens in OA patients with quadriceps shortcoming [15]. 

Those without radiographic osteoarthritis had a 22 percent 

higher quadriceps strength than ladies with osteoarthritis 

(P 0.05). When contrasted with ladies with Noyes' grades by 

and large utilizing fat immersed proton thickness 

g r o u p i n gs  2  a n d  3 - 5 ,  q u a d r i c e p s  s t r e n g t h  wa s 

comparatively higher in ladies with Noyes' average tibial 

and femoral ligament scores of 0 (P 0.05). Ladies with early 

indications of osteoarthritis showed lower quadriceps 

strength than ladies who didn't have osteoarthritis [16]. 

According to the discoveries of this ongoing examination, 

which incorporated an example size of 196 individuals, 

there was no connection between quadriceps femoris 

muscle shortcoming and suggestive knee osteoarthritis. 

Extra exploration ought to be led for the a�liation. The 

current investigations' p esteem is (p> 0.097).
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

At present, cancer is responsible for roughly 6 million 

deaths globally, or about 12% of all fatalities. The fact that 

cancer-related fatalities are expected to climb to 75% in 

the coming years, up from 60% currently, is concerning for 

the developing world. Breast cancer is one of the most 

prevalent types of cancer, and it is also the main cause of 

cancer deaths among women, therefore it must be treated 

thoroughly. Breast cancer claims the lives of around 

375,000 people each year, with up to 1 million new cases 

being diagnosed each year. Breast cancer is more common 

in women over the age of 60. Despite the e�cacy of 

mammography and several advertising of screening 

programs, a substantial proportion of women who are 
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Cancer is currently responsible for around 6 million deaths worldwide. Cancer-related deaths 

are predicted to rise to 74% in the next several years which is alarming for the developing 

countries. Breast cancer is one of the most common cancers in women and is also the leading 

cause mortality. Objective: The purpose of this study was to determine the practices opted by 

Pakistani women about breast self and clinical Examination and screening modalities. 

Methods: Total 453 selected female University students using the "Epitool" online sample 

calculation website with a 95% con�dence interval and a 5% margin of error were selected. All 

girls between the age of 18-55 years who were currently enrolled in one of the study programs 

and could complete the English questionnaire were included in the study. The Breast Cancer 

Investigation Questionnaire (BCIQ) was used in study. SPSS version 25.0 was used to analyze the 

data. Results: The respondents' mean age was 22.87± 4.67 years. The prevalence of knowledge 

of breast cancer screening techniques was high 341 (75.3%), 245(53.3%) and 273 (60%), 

respectively, for breast self-examination, clinical breast examination, and mammography. 

However, only 345 (75.1%), 303 (36.9%), and 255 (56.2%) knew BSE, CBE, and mammography are 

helpful in breast cancer diagnosis respectively. Conclusion: Even though many females were 

aware of breast cancer and self-examination, the number of women who do BSE was alarmingly 

low. 
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eligible do not practice routine breast cancer screening [1].  

In 2006, the breast health global initiative (BHGI) was found 

with the goal of increasing breast cancer awareness and 

breast self-examination (BSE) in poor nations with limited 

resources. It has helped to raise breast cancer awareness 

in several poor nations, including Pakistan [2]. Pakistan 

continues to have the highest breast cancer incidence rate, 

with 1 out of every 9 women in Pakistan getting breast 

cancer at some point in their lives [3]. Inherited genetic 

mutation, along with hyperplasia and a personal or family 

history of breast cancer, is one of the primary variables that 

raises the risk of breast cancer in women [4]. Obesity, 

menopause, and oral contraceptives, hormonal therapy 
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M E T H O D S

Female students from private sector institutions were 

invited to participate in this descriptive cross-sectional 

research. A total of 453 female University students using 

the "Epitool" online sample calculation website were 

selected [21] with a simple non-probability selection 

approach. There was a 95% con�dence interval and a 5% 

margin of error. The sample ranged in age from 18 to 55 

years old and included undergraduate, master's, and 

doctorate students. Before being included in the study, 

each participant signed an informed consent form. The 

Ethical Review committee deemed that no ethical approval 

was required for the study; subsequently the entire study 

was conducted in accordance with the declaration Helsinki 

[22]. The study included all females who were presently 

enrolled in one of the study programs and could complete 

the questionnaire in English. The exclusion criteria 

prohibited any male students from accessing the response 

sheet, as well as female students who could not read 

English questions, because there was no Urdu translation 

and validation research for the questionnaire used in the 

study. The Breast Cancer Investigation Questionnaire 

(BCIQ), which was employed in the research; divided into 

�ve distinct parts. Section A is about demographics, 

Section B is about breast cancer awareness, Section C is 

about breast self-examination (BSE), Section D is about 

clinical breast examination (CBE), and Section E is about 

mammography utilization. The questionnaire had a total of 

38 questions, which were then utilized to analyze the 

results [23]. The information was gathered utilizing a pre-

t e s t e d ,  s t r u c t u r e d  q u e s t i o n n a i r e .  D a t a  o n 

sociodemographic, breast cancer awareness, knowledge, 

and practice of Breast Self-Examination (BSE), Clinical 

Breast Examination (CBE), and mammography were 

collected. After the questionnaires were selected for 

completeness and data extraction, the data was input and 

analyzed using Statistical Package for Social Sciences 

(SPSS) version 25.0. The level of statistical signi�cance 

was established at 95% con�dence interval for cross 

tabulating the variables.

after menopause or radiation exposure, �rst childbirth 

beyond the age of 35, and excessive alcohol use are some of 

the additional risk factors [5, 6]. Regular physical activity, a 

healthy body weight, and breastfeeding are only a few of 

these factors that can help to lower the chance of breast 

cancer [7, 8]. Because breast cancer is a progressive 

illness, early diagnosis can assist enhance the survival rate. 

Mammography, Breast self-examination (BSE), and clinical 

breast examination (CBE) are some of the screening 

procedures utilized [9]. However, because of issues such 

as limited resources and low literacy, mammography is not 

widely available in nations such as Pakistan [10]. Physical 

activity is being utilized as a supplement during 

chemotherapy and radiation to alleviate illness and 

therapy-related issues [11]. Although the in�uence of 

physical exercise on the immune system of healthy people 

has been examined, the effect of physical activity on the 

immune system of cancer patients has yet to be 

investigated [12]. Some studies have shown that exercising 

on regular basis can have a positive impact on the body's 

immune response [13, 14]. Environmental and lifestyle 

variables, including alcohol and tobacco use, physical 

activity, and a high-fat diet, can contribute to the 

development of breast cancer, and that removing these 

factors (primary prevention) can help to reduce morbidity 

and death. The diagnostic methods (secondary prevention) 

such as mammography, BSE, MRI, and ultrasonography, are 

available and are considerably more successful in the early 

identi�cation of cancers or abnormalities that predispose 

to tumors [15]. Because breast cancer is such a complex 

illness, genetic and environmental factors have a role. The 

cause for various cancers' hostile behavior is breast cancer 

stem cells (BCSCs), which are also one of the primary 

therapeutic di�culties [16]. Prior to the advent of 

immunotherapy and targeted medicines, breast cancer 

treatment was generally limited to surgical procedures and 

radical mastectomies [17]. Metastatic breast cancer (MBC) 

is also known as secondary breast cancer and arises when 

cells from a primary breast tumor spread from the breast to 

other regions of the body via the lymphatic system or 

circulation [18]. Over the last few years, the mortality rate 

of breast cancer has decreased while the occurrence rate 

has increased [19]. Breast cancer can occur at any time, 

and it is highly probable that the entire family will be 

impacted. For a patient with early diagnosis of breast 

cancer and subsequent lifestyle changes are critical [20]. 

The goal of this study was to observe the percentage of 

females in Pakistan who are aware of the initial screening 

procedures for the early diagnosis of the breast cancer and 

to analyze the major screening practices in regard to self-

breast examination and clinical breast examinations.

R E S U L T S

A total of 453 people completed the BCIQ questionnaire, 

used in the previous literature [23]. When questioned 

about their marital status, 378 (83.3%) of the study's 

participants said they were single or had never been 

married before. As a result, the majority of the study's 

participants were single, the remaining participants were 

married 72 (15.9%) and widowed 3 (0.8%). The participants' 

greatest level of education was tertiary school or 

graduation, with 283 (62.5%) having completed it, 73 (16.1%) 

having completed senior secondary schools, 57 (12.6%) 
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completed junior secondary and 25 (5.5%) of the females of 

the sample had completed primary school. Students 235 

(51.9%), doctors 132 (29.1%), and o�ce employees 42 (9.3%) 

made up the majority of the sample, others included 

pharmacists 10 (2.2%), cleaning staff 19(4.2%) and 

laboratory staff workers 15 (3.3%). Breast cancer 

knowledge was present in the majority of the sample, with 

439 (96.7 %) individuals stating that they had heard about 

breast cancer previously while only 14 (3.3%) females were 

unaware of the breast cancer. Media 229 (50.6 %), books 

and other reading material 144 (31.8%) were the most 

prevalent sources of breast cancer information among the 

research participants. Other sources included hospitals 

8(1.8%) medical lectures 13 (2.9%) medical conferences or 

seminars 29 (6.4%), relatives and friends 20 (6.6%). 162 

(35.9%) out of 453 total participants had relatives with 

breast cancer. 7 (4.3%) participants' mothers, 91 (56.1%) 

aunts, 4 (2.5%) sisters, 9 (5.6%) cousins had been 

diagnosed with breast cancer while 51 (31.5%) had other 

family members with breast cancer. The majority of the 

participants 341(75.1%) had heard of breast self-

examination, and the same number of them said they 

thought BSE was an essential and effective technique for 

early breast cancer diagnosis. Although there is a lack of 

knowledge about breast self-examination among the 

participants. Only half of the participants 241 (53.2%) knew 

how to perform a BSE, and 119 (26.3%) had no notion, as 

shown in Table 1. 

Table 1: Respondents' knowledge of breast self-examination

Ever heard of BSE (n=453)

Yes

No

Is BSE a useful tool for early detection of Breast cancer? (n=453)

Yes

No

Have you been taught how to do BSE? (n=453)

Yes

No

If yes, who taught you? (n=241)

Parents

Teacher

Doctor

Nurse

Friend

Other

Parents

At what age should BSE be started? (n=453)

From birth

From puberty

From 30 years

From 20 years

After menopause

No idea

How often should BSE be done? (n=453)

Daily

Weekly

Monthly

341 (75.3)

112 (24.7)

340 (75.1)

113 (24.9

241 (53.2)

212 (46.8)

16 (6.6)

25 (10.4)

41 (17.0)

3 (1.2)

16 (6.6)

140 (58.2)

16 (6.6)

10 (2.2)

128 (28.3)

27 (6)

88 (19.4)

20 (4.4)

180 (39.7)

23 (5.1)

98 (21.6)

132 (29.1)

Questions Asked n (%)

No idea

What is the best time to do BSE? (n=453)

During menstrual �ow

A week after period

No idea

BSE should be done by (n=453)

Doctor

Trained nurse

The individual

Other

BSE is done by (n=453)

Inspecting the breast in the mirror

Feeling the breast with the hand

Feeling the armpit with the hand

Doing ultrasound of the breast

Mammography

No idea

162 (35.8)

64 (14.1)

83 (18.3)

296 (65.2)

97 (21.4)

26 (5.7)

275 (60.7)

55 (12.1)

324 (71.5)

3 (0.7)

2 (0.4)

2 (0.4)

3 (0.7)

119 (26.3)

Yearly 38 (8.4)

The sample had an excellent understanding of breast self-

examination and practiced it. 329 (72.6%) of the 

participants were aware that if their BSE was abnormal, 

they should consult a doctor. However, just 277 (61.1%) of 

the respondents did BSE, with 36.1% doing it only 

sometimes and 53 (19.1%) doing it regularly. Those who did 

not practice BSE, 176 (38.9%) claimed that it was either not 

in their family's DNA (22.7%) or that it was unnecessary 

(26.7 percent). Table 2 lists all the participants' reasons in 

detail. 

If you discover any abnormality during BSE, what will you do? (n=453)

Do some lab tests

Pray over it

See a doctor

Do Nothing

Bene�ts of BSE (n=453)

Familiar with breast texture

Early detection of breast cancer

Detection of abnormal changes

A good breast exercise

Do you practice BSE? (n=453)

Yes

No

If yes, how often? (n=277)

Weekly

Monthly

Occasionally

Rarely

If no, why not? (n=176)

Don't know how to do it

Breast cancer not in my family

Don't remember

Don't think it is necessary

Don't have the time

Not heard about It

No reason

If you have been practicing BSE, have you ever

discovered any abnormality in your breast? (n=277)

Yes

No

49 (10.8)

13 (2.9)

329 (72.6)

62 (13.7)

24 (5.3)

204 (45.0)

198 (43.7)

27 (6.0)

277 (61.1)

176 (38.9)

53 (19.1)

50 (18.1)

74 (26.7)

100 (36.1)

23 (13.1)

40 (22.7)

13 (7.4)

47 (26.7)

16 (9.1)

21 (11.9)

16 (9.1)

77 (27.8)

200 (72.2)

Questions Asked n (%)
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Table 3 shows the participants' comprehensive and 

detailed responses to their knowledge of clinical breast 

examination. Only 238 (52.2%) of the participants had heard 

of clinical breast examination (CBE), indicating that almost 

half of the sample was unaware of CBE and had no 

knowledge about it. When asked about why they haven't 

undergone mammography procedure ever? there were 

multiple answers which were included into one option “not 

enough knowledge” 121 (26.7). These options included not 

old enough, �nancial constraints, didn't �nd need to do 

mammography, unavailability mammography, not yet 

compulsory, never felt the need, no symptoms are present, 

never felt of getting one, didn't need it and didn't �nd any 

reason.

Table 2: Respondents' practice of breast self-examination

Breast cancer is one of the leading causes of death 

worldwide [1]. It is one of those diseases that, if detected 

early, may be completely cured, allowing the survivor to live 

a happy life [9]. Lack of knowledge among young girls, 

resulting in undetected cases that end in terrible 

circumstances. The primary objective of this study was to 

assess female knowledge of breast cancer and, the 

procedures utilized for early detection or screening of 

breast cancer. The study found that while a large number of 

females do not have basic information of breast cancer, the 

percentage of females who conduct basic breast self-

examination is alarmingly low; over half of the sample 

participants did not undertake self-breast exams and the 

majority did not know how to do so. Following the basic 

breast self-examination, the clinical breast examination is 

performed, which most of the female participants are 

unfamiliar with. In 2015, the authors Noreen M et al., 

conducted research and found that a high number of public 

awareness initiatives are urgently needed. Looking at their 

�ndings and current results, it is that they are in 

accordance with one another, and that not much has been 

done in the previous 6 years to promote breast cancer 

awareness among women [24]. Current study showed how 

often women self-examined their breasts, and it is 

discovered that just a small percentage of women did so on 

a weekly basis. Although the degree of awareness among 

medical students is good owing to their practice, Qasim, S. 

mentioned in their 2020 article. In their study, the number 

of females conducting BSE was also quite small, and they 

suggested that further research and public awareness 

campaigns be done in this area. Similarly, Ullah Z et al, Zia 

Ullah et al, and Arif S. et al. also indicated that there was 

insu�cient knowledge of breast cancer among females in 

all types of communities. And the BSE, which is an 

important part of the early screening and diagnostic 

procedure, was only used by a small percentage of girls in 

their research [25]. Current research adds to the body of 

knowledge on breast cancer and its early screening 

If yes, what did you do? (n=77)

Prayed over it

Saw a doctor

Do you think BSE is a good practice? (n=453)

Yes

No

22 (28.6)

55 (71.4)

400 (88.3)

53 (11.7)

How often should mammography be done?

Monthly

Yearly

Weekly

No Idea

Have you ever done a mammography?

No

Yes

If no to question above, why not?

Not old

Financial Issue

Not enough Knowledge (Multiple Answers)

131 (28.9)

192 (42.3)

97 (21.4)

23 (5.0)

381 (84.1)

72 (15.8)

233 (51.4)

99 (21.8)

121 (26.7)

Ever heard of CBE? (n=453)

Yes

No

Is CBE a useful tool for detection of breast CA? (n=453)

Yes

No

Do not know CBE should be done by (n=453)

Doctor

Trained nurse

The individual

No idea

CBE should be done using (n=453)

Ultrasound

Mammography

Hand

No idea

How often should CBE be done? (n=453)

Daily

Weekly

Monthly

Yearly

When abnormality is found on BSE

No idea

Have you heard of mammography?

Yes

No

Is mammography a useful tool for the early detection of breast cancer?

yes

no

Don't Know

At what age should mammography be started

After menopause

From 20

From 40

From birth

From puberty

No idea

245 (53.9)

209 (46.0)

303 (66.9)

150 (33.1)

308 (68.0)

74 (16.3)

48 (10.6)

23 (5.1)

106 (23.4)

220 (48.6)

98 (21.6)

29 (6.4)

21 (4.6)

22 (4.9)

74 (16.3)

53 (11.7)

127 (28.0)

156 (34.4)

273 (60.0)

159 (35.0)

265 (58.4)

43 (9.4)

145 (32.0)

23 (5.0)

62 (13.6)

80 (17.6)

17 (3.7)

66 (14.5)

205 (45.2)

Questions Asked n (%)

Table 3: Respondents' knowledge and practice of CBE and 

mammography
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measures in the Pakistani community. However, it raises 

serious concerns regarding the use of basic self-

examination for breast cancer screening and an 

inadequate knowledge of clinical breast inspection. 
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Although a high percentage of individuals are aware of 

breast cancer and breast self-examination, the number of 

women who do BSE is dangerously low. As a result, 

measures should be done to promote awareness, 

particularly among students, in order to avert any avoidable 

consequences.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

The functional gastrointestinal disorder (FGID) developed 

as a results of ENS adaptive responses to the physiological 

triggers. The gastroesophageal re�ux disease is most 

common type of FGID in the children. The scientist are 

willing to uncover the factors involve in pathogenesis of 

gastroesophageal  re�ux disease and functional 

constipation1. At the instant general hypothesis is that 

different psychogenic and hormonal elements are involved 
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The gastro-esophageal re�ux disease is the type of gastrointestinal disorder which is very 

common in children. To evaluate the overlap and correlation between different gastrointestinal 

track disorders different epidemiological studies are conducted. The chronic constipation and 

gastroesophageal re�ux are the functional disorder of gastrointestinal (GI) track with the 

signi�cant correlation. Objective: The purpose of the study was to elaborate the relationship 

between the very common and functional disorders of the gastrointestinal (GI) track; the 

gastroesophageal re�ux and the functional constipation. The percentage frequency of 

gastroesophageal re�ux in the children was calculated. Methods: This was a cross-sectional 

study with statistical approach, conducted in Pakistan Institute of Medical Sciences, Islamabad 

and Abbasi Shaheed Hospital, Karachi for the duration of six months from December 2020 to 

May 2021. Those patients who referred to pediatric gastroenterology department of hospital 

were included in the study. The children were diagnosed with functional constipation. For the 

diagnosis of FC the Rome III criteria was applied. Two groups were established. There were 34 

number of patients diagnosed with FC in the experimental group, while 36 children suspicion of 

GERD disease were placed in control group. Results: The mean age of the children referred to 

the pediatric gastroenterology lab was observed to be 8 years. Out of 34 patients included in the 

experimental group the 15 were male and other 29 were female. Similarly out of the 36 patients 

included in the control group the 16 were males and other 16 were females. The 24 months was 

observed as the mean duration of functional constipation. The 50% were experiencing hiccups 

in the experimental group, while 22% in the control group. The 75% patients in the control group 

suffering from chronic cough, while regurgitation were reported in other 72%. The 50% in the 

experimental group experienced belching. Coughing and regurgitation were seen in about 47% 

patients. Conclusion: The one of the most considered factors in treatment and monitoring of 

chronic constipation is functional gastrointestinal disorder. The symptoms of 

gastroesophageal re�ux can be improved by treating chronic constipation.
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in causing these FGID diseases. The gastric content �ows 

back to the esophagus. The complications caused by this 

retrograded �ow are de�ned as gastroesophageal re�ux 

diseases (GERD). It is the one of the most prevalent 

complication of childhood. The delay in gastric emptying is 

a major risk factor associated with the disease. The other 

risk factors are nutritional habits of the childhood. The 

gastrointestinal motility of gastric content is highly 
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M E T H O D S

having age above 5 years, while 5cm signal meter probe was 

used for the patients having age below 5 years. The 

electrodes of the pH meter were placed in-accordance 

with esophageal X-ray graphics. The pH meter probe distal 

end was inserted nasopharyngeal to the esophagus, while 

proximal end was inserted to the upper sphincter of 

esophagus. After 24 hours of strict monitoring of pH, the 

children were allowed to go back home. The esophageal pH 

less than 4 were de�ned as acid re�ux. The total episodes 

of this re�ux were greater than 40. The lasting time for this 

re�ux was 15 seconds. While the acid re�ux having pH less 

than 4 with the lasting time of 5 mints were seen in 5 

patients. These were calculated with the help of distal 

probe. The re�ux index calculated by using proximal probe 

of pH meter was 1% while using distal probe of the pH meter 

was 5%. The t-test and chi-square test was used for the 

statistical analysis of the data. A comparison between the 

�ndings of control and experimental groups was made. The 

results were reported.

affected by functional constipation2-3. During functional 

constipation the transit time of colon lengthen that 

ultimately leads to temporary increased in intra-abdominal 

pressure. Due to changing living conditions, the functional 

constipation is observed in majority of children. The 

reported percentage of functional constipation is 8.3%. 

The functional constipation can lead to colon distention. 

The gastric waves are impaired by rectal distention. The 

most commonly observed symptoms in GRED patients are 

temporary heartburn4-5. The irregular vomiting followed 

by early satiety are also observed in children suffering from 

FC. The motility and microcirculation of the gut is normally 

controls by enteric nervous system (ENS) 6. The continuous 

maintenance therapy is required for the treatment of 

GRED. The commonly used �rst-line diagnosis and 

treatment therapy for gastroesophageal re�ux disease is 

proton pump inhibitor7-8. The purpose of the study was to 

elaborate the interrelationship exist between constipation 

and re�ux. The chronic upper intestinal infections occur in 

correlation with functional constipation. The overlaps 

between the different gastric functional disorders need to 

evaluate for controlling the percentage of FGID patients in 

pediatric gastroenterology clinics9-10.

This was a cross-sectional study with statistical approach, 

conducted in Pakistan Institute of Medical Sciences, 

Islamabad and Abbasi Shaheed Hospital, Karachi for the 

duration of six months from December 2020 to May 2021. 

The children referred to pediatric gastroenterology 

department of our hospital were included in the study. The 

children had the complaint of functional constipation. The 

mean age of the children included in the study was between 

4-16 years. The Rome III criteria were applied for the FC 

diagnosis. The children suffering from mental retardation 

were excluded from the study. Those who were allergen to 

foods and showed abnormal thyroid functions were 

excluded. The ethical committee of the hospital approved 

the present study. But it didn't approve the group of healthy 

children to be included in the control group. Therefore the 

patient suspicions of having GERD disease were included in 

the control group. The Rome III was also applied on this 

group. Basically in the present study two groups was 

established. One is experimental with 34 numbers of 

patients which are diagnosed with FC, while the other is 

control group with 36 children suspicion of GERD disease. 

The results were recorded. After the recording of clinical 

�ndings, a questionnaire about re�ux related symptoms 

were given to every patient for further evaluation of the 

�ndings. The Antimony dual canal probe was used to 

monitor esophagus pH of every patient. The 10cm signal 

meter probe were used for monitoring pH of the patient 

R E S U L T S

The mean age of the patient attended the pediatric 

gastroenterology lab was calculated. It was observed to be 

8 years. The 24 months was observed as the mean duration 

of functional constipation. In about 50% patients included 

in experimental group had the complaint of hiccup and 

belching. Coughing and regurgitation were observed in 

about 47% patients. While in the control group 75% 

patients had complaint of  chronic cough, while 

regurgitation were reported in other 72% (showed in table 

1). The more common symptoms in patient diagnosed with 

FC was hiccups and belching. While the chronic cough was 

more common in the patients with the re�ux related 

symptoms. The distal channel acid re�ux was observed in 

26% patients of experimental group, while 35% had 

proximal channel acid re�ux. The distal channel acid re�ux 

was seen in 30% patients of control group while, other 33% 

had proximal channel acid re�ux.

Hiccups

Regurgitation

Vomiting

Pyrosis

Bronchitis

Wheezing

Chronic cough

Belching

Hoarseness

17

16

6

9

8

9

16

17

11

50%

47%

17.6%

26.4%

23.5%

26.4%

47%

50%

32.3%

8

26

10

15

11

14

27

6

11

22.2%

72.2%

27.7%

41.6%

30.5%

38.8%

75%

16.6%

30%

0.021

0.071

0.456

0.708

0.708

0.297

0.012

0.002

0.924

The observed 
symptoms

Experimental 
group
(n=34)

Percentage
Control 
group
(n=36)

Percentage Calculated 
P-value

Table 1: The percentage of re�ux related symptoms observed in 

experimental and control group;

From pH monitoring the percentage of acid re�ux episodes 

were calculated. It was observed that 38% of patients of 
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in the patients with slow transit constipation. These 

includes vomiting, regurgitation and dyspepsia. The 

cologastric brake mechanism is used to explain the 

emptying of gastric16. Fecal stasis (rectum or anus) and 

delayed gastric emptying is observed in the patients 

suffering from constipation. The gastric emptying is highly 

controlled by the feces retention in the rectum. The only 

reasonable explanation at the moment for the continuous 

abnormal acid re�ux instead of increasing frequency of 

defecation, is that the FC overlap with the GERD17. After the 

treatment of chronic constipation the re�ux index of acid 

and its growling was signi�cantly reduced. On the other 

hand the defection frequency increases always. The 

enteric system of young children response more frequently 

and strongly to the constipation treatment. Comparing this 

observation with the adolescent children, the response 

slow down18-19. Constipation among the children having 

age up to 12 years have no gender predominance. It was 

observed that there is no signi�cant relationship between 

the bowel habits and constipations. The episodes of acid 

re�ux and defecation frequency are negatively related with 

each other. The gastric motility increased by the decrease 

in intra-abdominal pressure. This ultimately leads to 

decrease in acid re�ux episodes.20 The Borowitz et al. 

conducted the similar research and �ndings of the present 

study and his are highly comparable with each other. After 

the treatment of patient with chronic constipation the 

patient diagnosed with GERD don't complaint about the 

symptoms such as intermittent vomiting and heartburn, 

hence these also vanished with the FC treatment. The 

patient having complaint of chronic constipation, can also 

have GERD disease. For the in-depth exploitation of the 

correlation between the FC and GERD the further studies 

are required21. The pH meter impedance analysis must be 

carried out in the next studies. The symptoms of GERD 

varied, these variations are less common among the adults. 

For the clear diagnosis of non-acid re�ux the esophageal 

pH monitoring don't correlate. Acid re�ux is more 

commonly caused by delayed is gastric emptying. The 

emptying time of gastric was not determined in the present 

study. The pretreatment and post treatment data was 

compared and the constipation treatment e�cacy in acid 

re�ux was determined in the patients with Fc22.

experimental group and 41% patients of control group had 

the acid re�ux (involving lower part of esophagus). The 26% 

patients of experimental group had distal channel acid 

re�ux, while 35% had proximal channel acid re�ux.

The two most common disorder of gastrointestinal tract 

are GERD and FC. These occur simultaneously at the 

instant. The knowledge about their pathologies and overlap 

is still need to uncover. The children diagnosed with FC are 

more prone to symptoms like, GERD and abnormal acid �ux. 

It was observed that about 60-65% of the children 

diagnosed with FC had the GERD symptoms while, other 

50% had symptom of abnormal acid re�ux. With the 

increase in defecation frequency has a strong impact on 

the abnormal acid re�ux11. While in other the increase in 

defecation frequency don't have any effect, the abnormal 

acid re�ux remain continue. The abnormal acid re�ux can 

be reduced by treatment of constipation. It also reduce the 

symptoms of GERD. According to the data obtained from 

the questionnaire, it was observed that about 50% of the 

patients involved in present study had the history atopy of 

GERD. The one of the highly known risk factor of the GERD 

disease is positive family history of GERD12-13. The 

prevalence of atopic conditions in the patient diagnosed 

with FC is higher than the patient included in the control 

group. GERD is affected by many factors; it is known to be a 

multifactorial disease. The limited knowledge is present 

about this disease. The need of the hour is to uncover the 

pathophysiology of the disease. This will not only help to 

plan better treatment strategies but also give insights into 

the correlation and overlap between the FC and GERD14-15. 

The symptoms of upper gastrointestinal tract are observed 

C O N C L U S I O N

The GERD and FC overlap in many cases, and this overlap 

has increased the risk of percentage mortality in the 

children. The post-treatment data of the patient suffering 

from FC and GERD, showed that the re�ux symptoms 

reduced. Therefore for the treatment of the patient having 

complaint of FC, the GERD must be considered. It will help 

in better treatment and monitoring of functional 

D I S C U S S I O N

Proximal probe with 
re�ux index greater 
than 5%

Distal probe with 
re�ux index greater 
than 1%

Positivity of proximal 
and distal probe

Acid re�ux episodes 
greater than �fty

Acid re�ux lasts for 
more than 5 minutes

Mean of the distal re�ux 
index

Mean of the proximal 
distal index

Esophageal pH monitoring
parameters

12

9

13

3

0.6

35.2%

26.4%

38.2%

8.8%

1.08%

12

11

15

3

0.3

33.3%

30%

41%

8.3%

0.8%

0.86

0.95

0.75

0.67

0.61

Experimental 
group

Percentage Control 
group

Percentage

P
 v

a
lu

e

7 20.5% 13 36.1% 0.26

1.2 3.3% 1.3 3.53% 0.82

Table 2: The percentage of esophageal pH monitoring 

parameters in experimental and control group

The 30% patients of control group had distal channel acid 

re�ux, while other 33% had proximal channel acid re�ux. 

The results of group I and II were compared and �ndings 

were reported for further evaluation (showed in table 2).
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Neck discomfort is a debilitating condition that goes 

through remissions and relapses and causes considerable 

movement restrictions in late-twentieth-centur y 

computer users [1]. The majority of cases follow an 

episodic pattern [2]. Trapizus myalgia (38%), tension neck 

syndrome (17%), and cervicalgia are the most common 

neck pain cases base on clinical symptoms and indicators 

(17%). Myofascial pain syndrome (MPS) of the neck and 

shoulder [3] and the formation of myofascial trigger points 
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Depending on the cause, neck pain can persist anywhere from a few days to several years; 

Osteoarthritis, spinal stenosis, ruptured disc, pinched nerves, emotional and physical stress, 

strain, bad posture, tumor, and other disorders are among the most common causes 

acupressure on local and distal acupuncture sites may provide drowsiness and relaxation, which 

may help to relieve chronic neck discomfort. To compare the effects of therapeutic  Objective: 

massage and acupressure on neck pain. Methods: ISRA University Hospital Karachi conducted 

a randomized clinical trial. A total of n=30 individuals were between the ages of 20 and 35, with 

neck discomfort ranging from 3-6 on the VAS scale. The n=30 participants were separated into 

two groups: therapeutic massage (n=14) and acupressure (n=15). The data was analyzed using 

the SPSS version 22.0. Results: . A total of Mean age of study participants was 24.34± 4.3 years

n=12 were female, and the remaining n=18 were male. The analysis showed that pain and neck 

disability signi�cantly improved in both groups (p<0.05). When compared in both groups, the 

intensity of pain was not signi�cantly different in both groups, but neck disability was 

signi�cantly improved in the acupressure group as compared to the massage group after six 

weeks of intervention. Conclusion: The study concluded that both techniques bene�t neck pain 

and disability and found signi�cant results. But results show that acupressure was found to be 

more bene�cial and signi�cant than the therapeutic massage.
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Therapeutic massage 

(MTrPs) on the trapezius, on the other hand, have been 

proposed as pain-causing mechanism [4]. Trauma, 

infections or in�ammatory illnesses, rheumatic disorders, 

and congenital disease can all cause neck pain; however, in 

the majority of cases, no speci�c cause can be found, and 

the condition is characterized as nonspeci�c neck pain [5]. 

According to the Global Burden of Disease (GBD), 

musculoskeletal disease is the second greatest cause of 

global disability, with 43 percent of people experiencing it 
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M E T H O D S

participants with a whiplash injury, and cervical spine 

surgery were excluded from the study. The VAS was for pain 

assessment; the neck disability index was used to 

determine functional limitations due to neck pain. The 

assessment was taken at the baseline after three weeks of 

intervention. The therapeutic massage group received 

three weeks of treatment sessions of friction massage 

with 10 minutes of the hot pack before the session. After 

selecting and examining the trapezius muscle, gently with 

the sweeping thumb and palm, circular friction is 

performed in small circles, moving deeper and deeper into 

the tissue to the maximum depth and then released. 

Repeat this action three times on the same spot [12]. 

Acupressure groups received three weeks of treatment 

sessions of acupressure with 10 minutes given three times 

a week, three sets of the intensity of acupressure applied 

on the trapezius. Through right thumb in a rotatory fashion 

at 20-25 cycles per minute for 30 seconds. The subjects 

were observed for a further 10 minutes [13]. 

in 2017 [5]. Neck pain is more common in women (48%) than 

in men (38%) in the general population. Working women had 

higher neck pain than older women.Chronic neck 

discomfort, which is de�ned as pain that lasts longer than 

six months, was shown to be more common in women (22% 

vs. 14%) than in men (14%) [6]. When it comes to work-

related musculoskeletal disorders, work-related neck pain 

(WRNP) is more common among computer users, 

according to the research (WRMSDs). Nigeria (33.9%), 

Turkey (21.6%), Estonia (51%), Sweden (50%), Finland (20.7 

%), Iran (54.9 %), India (45 %), and Pakistan (45 %) attest to 

this truth, according to the literature (16.8 %) [7]. 

Maintaining proper posture is still essential for avoiding 

neck pain. Several interventions have been proposed to 

enhance computer users' posture through self-e�cacy, 

such as internet training 16 and real-time visual feedback 

[8]. The cost-effectiveness planes revealed that 98% of the 

bootstrapped ratio for pain intensity,85% for perceived 

recovery, and 87% for QALY were located in the southeast 

quadrant, demonstrating that manual treatment 

dominates physiotherapy. In a patient with mechanical 

neck pain, an impairment-based MTE resulted in clinically 

and statistically signi�cant short and long-term 

improvements in pain disability and patient-perceived 

recovery when compared to a programme consisting of 

advice, a mobility exercise, and sub-therapeutic 

ultrasound [9]. The recommended strengthening exercise 

may have increased the extensibility and �exibility of the 

soft tissues, resulting in less pain and more range of motion 

[10]. Major purpose of this study is to see how therapeutic 

massage and acupressure can help with neck pain. the 

impact of this study on the community will be to provide 

novel treatment techniques even yet, there isn't much 

research comparing massage and acupressure.

After receiving consent from the Department of Physical 

Therapy, ISRA University Karachi Campus, a randomized 

clinical trial investigation was done at the Physiotherapy 

OPD, ISRA University Hospital, from February to July 2018. 

Participants in the study gave their written informed 

consent, and their personal information was kept private in 

accordance with the Helsinki Declaration. The no 

probability convenience sampling technique was used in 

this study. The sample size was calculated by Epi-tool [11] 

and n=30 participants were divided into two groups (Group 

A: Massage Therapy and Group B: Acupressure) via a lottery 

method. The study participant was the participant 

between 20=35 years having neck pain between 3-6 

intensity of VAS were included in the study. Radiating neck 

pain or cases of cervical spondylosis, systemic and 

metabolic diseases fracture the cer vical  spine, 

Enlistment/enrollment 

Checked whether Eligible 
or not (n=36)

Exclusion criteria (n=   06)
¨   Not matching with inclusion 
     criteria (n= 5)
¨   refused to participate  (n=  1)
¨   few other reasons (n=0)Randomly allocated (n= 30)

Allotment /allocation 

After intervention (post intervention)

Administered to intervention 
(n=15)
¨ Got allotted intervention (n= 15)
¨ not received intervention  
   (give reasons) (n=0  )

¨ Got administered intervention
   (n= 15)
¨ not received intervention 
   (give reasons) (n=0)

Lost to follow-up (give reasons) 
(n=0)
Discontinued intervention (give 
reasons) (n= 0)

Lost to follow-up (give reasons) 
(n=0)
Discontinued intervention (give 
reasons) (n=0)

Analysis
Analysed (n=15  )
¨ Excluded from analysis (give 
   reasons) (n=0 )

Analysed (n=15  )
¨ Excluded from analysis (give 
   reasons) (n=0)

R E S U L T S

The mean age of 30 participants was 34.80± 4.746. A total 

of n=16 (53.33%) of participants were male, and 14 (46.67%) 

were female, as shown in Table 1. 

Married

Unmarried

Housewife

Driver

Clerk

Computer Operator

Nurse

Teacher

Tailor

19

11

6

2

5

6

6

1

4

63.33%

36.67%

20%

6.67%

16.67%

20%

20%

3.33%

13.33%

Marital status

Occupation

Variables Construct Frequency Percentage %

Table 1: Demographic data of the study participants

In Group A of pretreatment, 15 participants had moderate 
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patients with the trapezius [15]. A study concluded that 

acupressure might be effective on the neck. However, it is 

not conclusive in line with the low evidence level and low 

methodological quality of included studies [16]. Another 

study looked into the effects of acupuncture on adults 

suffering from neck pain. Moderate quality data also 

suggests that acupuncture is more bene�cial than inactive 

treatment for pain relief at short term follow-up, according 

to a study [17]. In chronic neck pain patients, acupuncture 

outperforms Sham in terms of decreasing motion-related 

pain and range of motion after just one treatment session. 

Acupuncture at far sites increases ROM more than D. D.N. is 

ineffective for motion-related discomfort [18]. Massage 

appears to be safe and may have clinical bene�ts for 

treating persistent neck pain, at least in the short term, 

according to an old study [19, 20]. Therapeutic massage 

was found to be useful for neck discomfort in this study. 

Acupressure, on the other hand, is more effective than 

therapeutic massage. Because the sample size was limited 

and the treatment period was short, there was no evidence 

of long-term improvement in functional impairment. Data 

should be collected based on gender-based disparities in 

pain and functional impairments in future investigations. 

To evaluate the long-term impact on functional 

impairment, the treatment time should be increased.

disability, but 7 had a moderate disability after the 

treatment, and 8 had a mild type of disability. In Group B of 

pretreatment, 15 participants had moderate disability, but 

5 had a moderate disability after the treatment, and 10 had a 

mild type of disability. Group-A, the mean difference of pain 

intensity within groups was 1.77± 0.53, and neck disability 

was 7.1± 0.8. Group-B's mean pain intensity difference 

within groups was 2.34± 0, and neck disability was 9.19± 

0.19. Pre and post-treatment of pain intensity between 

groups were 0.34± 0.2 and 0.23± 0.11. Pre and post-

treatment of neck disability were 0.01± 0.39 and 2.1± 0.22. 

The analysis showed that pain intensity and neck disability 

signi�cantly improved (p<0.05) after 3 weeks of 

intervention in therapeutic massage and acupressure 

groups. When comparing both groups, improvement in the 

pain intensity was not statistically (p≥0.05) signi�cant, 

while nick disability signi�cantly improved (p<0.05) in the 

acupressure group as compared to the massage group 

after three weeks of intervention, Table 2.

This study will help to improve patient outcomes and neck 

pain and ultimately reduce the severity of mechanical neck 

pain symptoms and expertise in physical intervention/ 

therapies. This study will also help promote these 

therapeutic massages versus acupressure and their 

bene�ts in improving the condition of patients who suffer 

from Neck Pain. A study was conducted to explore the 

usefulness and comparative effectiveness of mobilization 

and muscle energy techniques to improve range of motion 

and physical functioning among patients with mechanical 

neck pain. The study concluded that both techniques are 

more effective in treating mechanical neck pain [14]. Study 

examined the e�cacy of deep transverse friction massage 

and myofascial release among patients with the trapezius. 

The �nding showed a signi�cant improvement in pain and 

range of motion within groups. In contrast, the two 

intervention groups found no signi�cant difference in pain 

and range of motion. The study concluded that the 

myofascial trigger release technique is more effective for 

D I S C U S S I O N

Level of signi�cance: p<0.05*, p<0.01**, p<0.001***

<0.05 p-value consider signi�cant result.

Table 2: With-in and between-group analysis

5.00± 0.66

3.23± 0.130

1.77± 0.53

0.04*

25.90± 3.80

18.80± 3.00

7.1± 0.8

0.0054**

5.34± 0.2

3.00± 0.02

2.34± 0.98

0.001**

25.89± 3.41

16.70± 3.22

9.19± 0.19

0.00002***

0.34± 0.2

0.23± 0.11

0.01± 0.39

2.1± 0.22

Pre Pain Intensity

Post Pain Intensity

Mean different

p-value

Pre Neck Disability

Post Neck Disability

Mean Different

p-value

Variables Group A Group-B Mean 
Different

0.059

0.079

0.764

0.04*

p-value

C O N C L U S I O N S

This study concluded that both techniques bene�t neck 

pain and disability and found signi�cant results. But in, in 

between-group results show that acupressure was found 

to be more bene�cial and signi�cant than the therapeutic 

massage.
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Trauma elicited by surgical incisions nearly always 

manifests pain and managing that postoperative pain 

effectively has remained a challenge for healthcare 

professionals around the world. Much emphasis is laid onto 

effective management of postoperative pain which has 

always been remained a challenge to surgeons because of 

its detrimental effect on patient's satisfaction, early 

mobilization and regaining of functionality [1]. Ineffective 

relief from pain is known to adversely impact patient health 

in various ways. Firstly, the pain causes acute distress, and 

secondly, it hampers the mobility thereby leading to 

complications associated with delayed mobility. The 

incumbent anxiety and psychological distress have 
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Pain and damage to tissue structure is frequently observed after surgical procedures. 

Management of postoperative pain has always been remained a challenge to surgeons because 

of its detrimental effect on patient's satisfaction, early mobilization and regaining of 

functionality. Objective: To compare the analgesic e�cacy of diclofenac suppository with 

injection tramadol 100 mg for postoperative pain relief after abdominal surgeries. Methods: 

This Randomized Double-Blind Controlled Trial was conducted upon a sample of 98 patients, 

aged 12 to 60 years and undergoing abdominal surgery (elective and emergency) divided into two 

groups (Group A: Diclofenac Suppositories 100 mg, and Group B: Injection Tramadol 100 mg), of 

49 patients each. Visual Analogue Scale (VAS) was used for measuring the severity of pain at 0, 1, 

6, 12, 18 and 24 hours, following surgeries. Results: The mean age of the sample stood at 31 (SD ± 

03) years, with most of the sample comprising of males (72.45%). Postoperative pain was 

experienced by patients in both groups, with group A reporting less severe pain than group B but 

no statistical difference was found between the severity. Conclusion: After careful 

consideration, it may be concluded that both agents, namely Diclofenac Suppositories 100 mg, 

and Injection Tramadol 100 mg are e�cacious at managing the postoperative pain hence both 

may be used interchangeably or in conjunction among patients undergoing abdominal 

surgeries.
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profound impact on the general health and wellbeing of the 

individuals [2,3]. Certain factors play a role in determining 

the extent and duration of pain that follows a surgery, 

namely the incision (type, site, size, and closure technique), 

the surgery (type, level of invasiveness, and the duration) 

and underlying health conditions [4,5]. Attempts to 

modulate the factors and prevent postoperative pain are 

made routinely in many forms especially the administration 

of pre-emptive analgesia [6]. “However, it is not clear how 

successful preventative methods may be in preventing 

severe and prolonged pain. but it is highly probable that 

early intervention (when early signs are �rst noticed) is 

more likely to be advantageous [7,8]. Opioids have been 
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The analgesic regimen needs to meet the goals of providing 

safe, effective analgesia, with minimal side effects. 

However, most new analgesic agents are not available in 

many hospitals since they are expensive and require 

trained personnel and special equipment. The age-old 

agents, namely diclofenac and tramadol are thus 

commonly employed and need to be researched well 

enough [12,13]. Tramadol is known to be a potent analgesic 

however, when administered intravenously (and even 

orally) the peak concentrations of the drug are reached 

rapidly and oftentimes lead to severe post-operative 

nausea and vomiting. Rectal administration of Tramadol 

may be an alternative in this situation”, but that too yields 

uncomfortable side effects. Diclofenac is believed by many 

to be a better choice for suppository [14-17]. Joshi et al, 

compared diclofenac suppositor y with tramadol 

suppository. It was noted that “in diclofenac group at 4 

hours mean VAS score 2.1, at 6 hours it was 2.63 and at 8 

hours mean VAS was 2.07, after that rescue analgesia was 

given. After 8 hours 60% patients needed �rst rescue 

analgesia in diclo�nac group. While when compared 

compared diclofenac suppositor y with tramadol 

suppository, it was found mean VAS was less in diclofenac 

group and this difference was statistically signi�cant. Also 

no side effect was found in diclofenac group. Thus, rectal 

suppository of diclofenac is better alternative for 

postoperative analgesia in as compared to tramadol” [18-

20]. Sahil et al, too compared the same and it was noted 

that “mean VAS score showed signi�cantly better pain 

relief with diclofenac suppository compared to tramadol 

group over a period of 12 hours after surgery (for e.g., mean 

VAS score for diclofenac group at 4 and 6 hours was 2.6 and 

used since long to prevent postoperative pain but the 

associated adverse events such as nausea/vomiting, 

respiratory depression, and ileus”, have forced healthcare 

professionals to reconsider the choice of analgesia [9]. 

Alternatives to opioids, include “systemic analgesics 

tramadol and ketamine as well as regional analgesia 

techniques like neuraxial and peripheral blocks”. Tramadol 

is a synthetic 4-phenyl-piperidine analogue of codeine. It is 

a central analgesic with a low a�nity for opioid receptor. It 

inhibits serotonin and norepinephrineneuronal reuptake 

[10]. Tramadol is “increasingly used for the treatment of 

acute post-operative and chronic pain of intermediate or 

severe intensity. One of the NSAIDS used for acute pain 

management is diclofenac in suppository form. Many 

studies have been conducted to compare NSAIDS with 

opioids, but there have been no studies to determine the 

e�cacy of suppository diclofenac and injection Tramadol 

after abdominal surgery. This study was designed to 

evaluate this idea in postoperative pain relief” after 

abdominal surgery [11].

M E T H O D S

This Randomized Double-Blind Controlled Trial was 

conducted upon a sample of 98 patients, aged 12 to 60 years 

and undergoing abdominal surger y (elective and 

emergency) divided into two groups (Group A: Diclofenac 

Suppositories 100 mg, and Group B: Injection Tramadol 100 

mg), of 49 patients each. Visual Analogue Scale (VAS) was 

used for measuring the severity of pain at 0, 1, 6, 12, 18 and 

24 hours, following surgeries. “Scores were recorded by 

making a handwritten mark on a 10-cm line that represents 

a continuum between no pain and worst pain.” All 

consecutive patients presenting to the ward 3, Jinnah 

Postgraduate Medical Centre, Karachi, from November 

2020 to November 2021 and meeting the eligibility criteria 

were allocated to either of the groups (A or B) using 

computer generated simple randomized numbers. Data 

was analyzed using the IBM SPSS v. 21.0 and M.S Excel 2013. 

“Descriptive statistics such as mean ± standard deviation 

(SD) was used for continuous variables such as age and VAS 

Score. Numbers and percentages were used to describe 

the proportion of categorical variables such as sex”.

R E S U L T S

The mean age of the sample stood at 31 (SD ± 03) years, with 

most of the sample comprising of males (72.45%). The 

summary of descriptive statistics is tabulated below:

31.5 (SD ± 03)

35 (71.43%)

14 (28.57%)

37 (75.55%)

12 (24.49%)

61 (SD ± 7.7)

30.5 (SD ± 03)

36 (73.47%)

13 (26.53%)

41 (83.67%)

08 (16.33%)

60 (SD ± 5.3)

31 (SD ± 03)

71 (72.45%)

27 (27.55%)

78 (79.59%)

20 (20.41%)

60.5 (SD ± 6.1)

Male

Female

Elective

Emergency

Gender

Type of Surgery

Mean Duration of Surgery 
(mins)

Mean Age

Variable Group A Group B Cumulative

Postoperative pain was experienced by patients in both 

groups, with group A reporting less severe pain than group 

B. There was no statistical difference between the severity 

of the pain though.

1.61

2.19

2.66

2.95

2.87

2.71

2.21

2.43

2.91

3.68

3.59

3.40

0.081

0.093

0.131

0.064

0.059

0.061

Postoperative Pain Group A Group B P Value

0 Hours

1 Hour

6 Hours

12 Hours

18 Hours

24 Hours
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2.83 as compared to 3.12 and 3.36 of tramadol group. Better 

pain relief with diclofenac suggests better e�cacy as 

compared to tramadol injection [21-22]. This research 

however, had a few limitations; the �rst being the absence 

of a control / placebo group and the second being the small 

sample size and single study setting. In future, the research 

may be replicated with a more extensive sample and a 

control group for greater methodological rigor.

C O N C L U S I O N

After careful consideration, it may be concluded that both 

agents, namely Diclofenac Suppositories 100 mg, and 

Injection Tramadol 100 mg are e�cacious at managing the 

p o s t o p e r a t i v e  p a i n  h e n c e  b o t h  m a y  b e  u s e d 

interchangeably or in conjunction among patients 

undergoing abdominal surgeries.
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In recent years, a new device name “Supraglottics” device is 

much popular during surgeries on the Air passage way. I-

Gel is a cuff less gadget belonging to the second 

generation. It has a non-billow seal which diminishes 

different constrictive trauma which is a side effect of other 

devices. It provides some internal anatomical insignia to 

the laryngeal, pharyngeal, and per laryngeal assembly. The 

usage of I-Gel has many advantages like minimization of 

hemodynamic alterations, laryngoscopy, and relaxation of 
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The usage of Propofol is the most common method for the sake of insertion of I-Gel. But when 

propofol is used it may cause serious problems like swelling or in�ammation at the injection site, 

low blood pressure, and apnea. There is a need to �nd another better method for providing 

anesthetics during the insertion of I-Gel. Objective: To �nd out the effects of two anaesthetics 

propofol and sevo�urane during the insertion of I-Gel. Methods: For the sake of the study a 

group of 66 patients were selected. All of these patients have to go under some surgeries using 

commonly available an aesthetics. The patients were divided into two groups 33 patients in each 

group. One group received Propofol before surgery and the other group receive sevo�urane. 

Then after the insertion of I –Gel, patients were analyzed in detail for all the changes that took 

place. Results: After the insertion of I-Gel, all the physical changes of the patients were 

analyzed in detail. Both of the study groups were given different drugs, but after surgery, no 

difference was observed between two groups having different an aesthetic. Both of the group 

have same heart rate, blood pressure and other insertion details except that Sevo�urane need 

much time to perform it's an aesthetic function as compared to Propofol. Conclusion: After all 

these experiments, it is inferred that, when the effects of both drugs were compared, 

Sevo�urance has stability in the case of hemodynamics, it can replace propofol in a number of 

procedures due to its stability. Propofol does not have so much hemodynamic stability. But 

when I-Gel insertion has to be performed, Propofol has a better rate of induction as compared to 

sevo�urane.
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the muscular system. An adequate quantity of anesthetic is 

required for the insertion of I-Gel in non-paralyzed 

patients. For the I-Gel surgery, this device is designed in 

such a way that, it consists of a mask having morphology 

like a larynx. By the use of this device, the air passageway 

received only a limited amount of oxygen. Insertion of I-Gel 

is that it provides a controlled amount of oxygen to the 

patient by creating positive pressure. But before the 

insertion of I-Gel, different anesthetics are given to the 
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observing the general aspects of both anesthetics, other 

parameters were also assessed such as blood pressure, 

heart rate, the solubility of drugs within the blood, and 

oxygen absorbance capacity of the blood after giving the 

dose. The exact dose required to develop complete 

unconsciousness was also optimized. To analyze the 

results different statistical approaches were applied such 

a s  a  t-te s t  fo r  t h e  p re d i c t i o n  of  a l te r a t i o n s  i n 

hemodynamics. Probability of error less than 0.05 was 

considered signi�cant.  

patients [1]. The main purpose of these anesthetics is to 

induce unconsciousness before insertion, relaxation of 

jaws, and controlled oxygen supply without disturbing the 

heart-related mechanisms. So, before insertion, usually, 

propofol is recommended in the protocol, but when all the 

characteristics of different anesthetics were compared, 

another drug named Sevo�urane came as an option 

because this drug has much stability in terms of 

hemodynamics. Sevo�urane has one more advantage, it 

smells non-pungent as compared to propofol and this drug 

is not soluble in blood or water, so it can also be an ideal 

choice for its usage as an anesthetic in case of insertion of 

I-Gel. This drug has one more advantage it does not cause 

any irritation in the respiratory system. When this drug was 

given to the patients it may cause cough, shortness of 

breath, and laryngospasm [2-3]. This drug also facilitates 

the rapid insertion of the I-Gel by quickly inducing its effect 

in the patient. Its induction capacity is quite high as 

compared to propofol. It leads to unconsciousness for a 

long time as compared to the other drug. In this study 

different hemodynamic alteration was observed within two 

groups having these anesthetics before surgery [4-6]. The 

e�ciency of both of the drugs was compared in this study, 

to �nd which one is better and has low side effects as an 

anesthetic during insertion of I-Gel and is more bene�cial 

with regard to cost and providing better results in case of 

other surgeries as well [5-8].

For this study, clearance from the ethical committee of the 

institute was got as well as all the information from the 

patients was taken with their consent.  Patients were 

selected from December 2020 to December 2021. A group 

of 66 patients was selected and their average age was from 

20 to 60 years. All of these patients have to undergo I-Gel 

insertion. These patients were divided into two groups, i.e. 

33 patients in each group. One group was given propofol 

drug as Anesthesia and the other group was given 

sevo�urane. Before the insertion of I-Gel, patients were not 

given food for 6 hours. Before the start of treatment, 

Anesthesia was given to both of the groups in prescribed 

quantit ies (3  mg/kg of  propofol  with 0.2 mg of 

glycopyrrolate), in the case of sevo�urane 8% was given to 

the patients. After providing Anesthesia, its reaction was 

observed in the patient. The duration of the effect of 

Anesthesia was also measured and analyzed. Before giving 

the dose of Anesthesia, the weight of the patients was 

measured, and the dose was decided according to the 

weight of the patient. The assessment of the effect of 

anesthetics was predicted by calling patients by their 

names. The peak point of Anesthesia was when the re�ex 

action of eyelashes is lost for that particular time. After 

R E S U L T S 

A total of 33 patients were taken in group 1 and group 2 

respectively. There was no difference found between the 

age groups in case of both groups. And the results were not 

signi�cantly variable with respect to body weight 

distribution as well. The average of the age was 37± 7.2 (SD) 

and in group S it was 39± 6 (SD). The mean weight that was 

observed after compiling results came out to be 54± 6 (SD) 

in case of group P and in case of group S it was 57± 6 (SD) as 

described in Table 1.

1. Group P or group 1 : Propofol 2.5 mg/kg body 

weight

2. Group S or group 2: Sevo�urane 8% was 

introduced

Age  in years

Weight (kg)

37+7

54+6

39+6

57+6

-0.99

-2.0

0.4

0.052

Average+SD Average+SD T- test

Group 1 Group 2 Unpaired
p-valueCharacteristics

Table 1: Demographic features of the patients 

After using IV propofol the induction was more strongly 

observed. And the mean of the time of induction that was 

carried out in group P was 28± 7 (SD) and in case of group S it 

was 49± 9 (SD). (p=0.005). It was found that there was no 

change in the mean time of 1- Gel incorporation in the two 

groups. The mean time that was recorded in sec for I- Gel 

insertion in case of Group P was 10± 3 (SD) sec and in case of 

other group 11± 5 (S.D), Table 2.

Induction time in sec

I Gel time of insertion in sec

28± 7

10± 3

49± 9

11± 5

0.001

0.57

Propofol sevo�urane p-valueVariables

Table 2: Induction time and insertion of 1Gel 

The �rst attempt to place I-Gel in all patients was 

successful. There was no statistical signi�cance found 

between groups in the insertion of I-Gel. The conditions of 

I-Gel insertions in 27 (80%) patients were found to be 

successful with a score of 18. And in the remaining 7 (21%) of 

the patients the result came out to be average, Table 3.

Excellent

Satisfactory

31 (93%)

2 (6%)

27 (80%)

7 (21 %)

0.2

0.18

Sevo�urane groupPropofol group p-valueGrading

 Table 3: Grading of state for I Gel insertion
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pressure as compared to the sevo�urane one. (p=0.007). 

But after the insertion of I-Gel there was a mean decrease 

in arterial blood pressure in both groups. There was no 

prominent variation found the heat rates in both groups. 

(p=0.09) Moreover, if the heart rate was discussed in the 

group after every minute there was a signi�cant decrease 

in the heart rate in case of both groups after the insertion of 

I Gel as compared to the other strategy mean arterial 

pressure (MAP). In this study I-Gel was able to be effectively 

inserted in the patients in the �rst try. The induction 

duration was found to be signi�cantly higher in sevo�urane 

as compared to propofol. These �ndings are almost same 

as found by Kannaujia et al., In the present study it was 

revealed that the hemodynamic parameters were constant 

and similar in case of both group of patients. However, 

there was a statistically prominent difference between 

heart rate (HR) and MAP in propofol group after 3 minutes of 

induction [20]. Ahmeduddin et al., later on relate the 

results that the hemodynamic characteristics were 

constant in case of both groups. Thus we can say that the 

insertion and the �tting of I- Gel is done speedily and with 

proper safety in case of propofol. But as far as sevolfurane 

is concerned it has very e�cient hemodynamic response. 

Sevo�urane can prove to be very useful in case of 

cardiovascular disorder. If VCB technique is used 

sevo�urane 8 % can be compared to intravenous delivery of 

propofol in adults that are carrying out general surgical 

procedure under Anesthesia. Although according to the 

studies there is a reasonable amount of time that is 

required to relax the jaws after using sevo�urane which can 

lead to hindrance in I-Gel insertion. Sevo�urane can prove 

to be an excellent alternative of intravenous induction 

especially in patients that have cardiovascular disease at 

critical stage or in any case where the propofol can't be 

used. Sevo�urane is the most desirable alternative of 

propofol and is used in I-Gel insertions in case of adults [21-

22].

Muhammad A. Nasir invented I-Gel in cooperation with the 

inter surgical company in 2007. This gel is now very 

important in the air way control and is used in surgeries 

with successful rate. After the induction of Anesthesia, a 

very promising and satisfactory insertion of I Gel is required 

with a su�cient depth and a proper blunting of airway 

re�exes is also needed. As compared with endotracheal 

incubation, the installment of I-Gel is linked with less 

intense variations in hemodynamics [9-11]. In this study the 

patients were divided into two groups each containing 33 

patients. All the patients were con�rmed for fasting and 

the pre-evaluation of the patients was carried out before 

administration of Anesthesia [12,13]. Due to its enhanced 

negative effect on re�exes of airway and because of its 

prominent jaw relaxation properties, propofol is used as a 

successful intravenous induction agent. However, it has 

some adverse side effects including pain, apnea, 

hypotension etc. If we look that the inhalational induction 

agents that can used, it was found that sevo�urane is the 

most effective because of its nice smell and, quick and 

smooth induction, and less irritation in the respiratory tract 

as compared to other induction agents. The vital capacity 

of both sevo�urane is relatable to the bolus introduction of 

propofol. This is linked with e�cient hemodynamic 

stability and elevated patient approval range [14-16]. It was 

found that the I-Gel insertion was superior to the working of 

propofol than the sevo�urane. The excellent conditions 

that were found were 93% in case of propofol and 80% in 

case of sevo�urane [17-18]. Quite similar results were found 

in a study carried out by Chavan et al., by using an exact 

point of induction in there was loss of eye lash function in 

both of the participating individuals. Moreover, sevo�urane 

has been compared to the working of propofol in many 

studies for the I-Gel analysis. And it was later on found that 

the reliability, excellent quality and safety of sevo�urane 

makes it an excellent alternative for propofol in case of 

adults [19]. The studies show that the comparisons of 

hemodynamic aspects (heart rate, arterial pressure) 

between the two groups revealed that there was a 

prominent difference between these aspects in the two 

groups. The propofol group depicted lessened arterial 

Table 4: Assessment of haemodynamic parameters 

Propofol is proved to be an e�cient for the installment of I-

Gel. It is also calmer to perform as compared to other drugs. 

But sevo�urane has an advantage that it has effective 

hemodynamic stability therefore it can be e�ciently used 

for patients suffering from cardiovascular disorders. 

Group S

Group P

p-value

Rate of Heart beat

Group S

Group P

p-value

98.4

92.7

.3

95.5

88.1

0.38

81.5

0.7

6.45

84.5

76.9

0.18

78.5

79.8

.28

82

74.3

0.78

78

68.3

.14

82

75

0.2

Average arterial 
blood pressure

78.2

68.1

.4

82

75

0.17

78

68

.04

880

75

0.06

Baseline
At 1 
min 2 min 3 min 4 min 5 min
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Accurate estimation of gestational age is essential for 

assuring fetal well-being and management of pregnancies 

[1]. Estimating the delivery date, especially for those who 

present late for maternal care and those uncertain about 

their LMP, always remained a challenge [2]. If the gestation 

age is not measured accurately, it can result in fetal 

premature birth or post-maturity, increasing the chances 

of fetal morbidity and mortality [3]. In the �rst trimester, 

the date of pregnancy is determined by the �rst day of the 

previous menstrual cycle, the diameter of the gestational 

sac, and the crown lump length. The most common 

parameters used to determine pregnancy dates in the 

second trimester are the fetal Bi-parietal diameter, femur 

l e n g t h ,  h e a d  c i r c u m f e r e n c e ,  a n d  a b d o m i n a l 

circumference, with an accuracy of +/-10 to 14 days [4,5]. 

I N T R O D U C T I O N

Correlation of Sonographic Gestational Age with Fetal Kidney Length in Normal 
Pregnancy

¹University Institute of Radiological and Medical Imaging Sciences, University of Chenab, Gujrat, Pakistan

Precise evaluation of gestational age is essential for quality maternity care. Ultrasonography is 

the most readily available and reliable method to establish gestational age. This study aims to 

use the length of the fetal kidney as a reliable parameter to measure gestational age in late 

second and third trimesters.  Objective: To determine the relationship between fetal kidney 

length and gestational age in weeks during the late 2nd and 3rd trimester of normal pregnancy.  

Methods: It was a prospective cross-sectional study conducted on 105 singleton normal 

pregnant females between 24th and 40th weeks of gestation who came to the obstetrics and 

gynecology department at a private sector hospital in Kharian, Pakistan. The duration of the 

study was four months. Bi-parietal diameter, femur length, and fetal kidney lengths were 

measured. Statistical analyses were applied using SPSS version 22.0. Results: A moderately 

signi�cant positive correlation was identi�ed between different gestational age measuring 

parameters and fetal kidney length. The correlation was signi�cant at the level of 0.01. The 

correlational values of GA according to LMP with FKLL and FKLR were (r= .85**) and (r= .87**) 

respectively. GA with BPD indicates a moderately signi�cant positive correlation with FKLL and 

FKLR (r= .94**) and (r=.94**). GA with FL also shows a moderately signi�cant positive correlation 

with FKLL and FKLR (r= .83**) and (r= .83**), respectively.  Conclusion: In conclusion, fetal kidney 

length in millimeters correlates well with gestational age in weeks and shows linear growth with 

gestational age throughout pregnancy. Gestational age estimated from fetal kidney length gives 

improved dating of fetal age.
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Many of these parameters can predict gestational age with 

great precision. However, as gestational age increases, 

these parameters become more and more unreliable due to 

physical size variations of organs. They can also be affected 

in certain medical conditions like oligohydromnios, 

polyhydromnios, breech presentation, IUGR, etc [6,7]. They 

show discrepancies from the expected average 

gestational age [8,9]. Therefore, accurate pregnancy 

dating remained a challenge in the late 2nd or 3rd trimester. 

It requires a valuable parameter that can independently 

predict gestational age accurately [10,11]. Other non-

traditional parameters being studied to measure 

gestational age include trans cerebellar diameter, the 

transverse diameter of the colon, amniotic �uid volume, 

hard palate width, and fetal sacral length [12]. The fetal 
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The study included one hundred �ve females with 

gestational age between 24 to 40 weeks of normal 

pregnancy. All of the participant's age range from 22-40 

years. Out of 105 subjects, 15 were between 25-29 weeks of 

gestation, 44 were between 30-34 weeks, and 46 were 

between 35-39 weeks. There were 22.9% (24) primigravida 

and 77.1% (81) multigravida subjects. The mean value of 

gestational age according to LMP, BPD, FL, FKLL, and FKLR 

was 33.56 weeks, 32.68 weeks, 32.66 weeks, 32.61 weeks, 

and 32.38 weeks respectively with a standard deviation of 

3.14, 3.29, 3.18, 3.42, and 3.42 respectively. A moderately 

signi�cant positive correlation was identi�ed between 

different gestational age measuring parameters and fetal 

kidney length. The correlational values of GA according to 

LMP and GA with BPD, GA with FL, FKLL and FKLR were (r= 

.87**), (r= .75 **), (r= .85**) and (r= .87**) respectively 

signi�cant at 0.01. GA with BPD indicates a moderately 

signi�cant positive correlation with FKLL and FKLR (r= 

.94**) and (r=.94**) signi�cant at 0.01. GA with FL also shows 

a moderately signi�cant positive correlation with FKLL and 

FKLR (r= .83**) and (r= .83**), respectively signi�cant at 

0.01, as shown in Table 1.

kidney is one parameter to measure the fetus's gestational 

age in the second and third trimesters [13,14].  The renal 

length of the fetus showed a fortnightly growth rate of 

1.7mm with gestational age during pregnancy [15].  Fetal 

kidneys are easy to visualize after the 18th week of 

gestation. In the early stage before 17th week, kidneys are 

just homogeneous structures except at the central 

collecting structure. Lately, one can easily differentiate 

between renal parenchyma, collecting structures, adrenal 

glands, cortex, medulla, and renal pelvis [16].  Fetal kidneys 

are seen in the transverse plane as two circular structures 

along both sides of the spine. While longitudinally, they 

appear as two small bean-shaped structures in the 

paravertebral region. Fetal kidney length correlated with 

gestational age, and its linear progression with gestational 

age has been demonstrated on MRI. After 24 week of 

gestation FKL is more accurate way of measuring 

gestational age than FL, BPD, AC, and HC [17,18]. High-risk 

pregnancies like hypertension, diabetes mellitus, IUGR, 

oligohydramnios, polyhydramnios, and placental 

abnormalities affects BPD, FL, HC and AC [19]. Length of 

fetal kidney in millimeters approximates fetal gestational 

age in weeks [20]. This growth of the fetal kidneys remains 

unaffected by abnormalities; therefore, it can effectively 

measure gestational age as an adjunct to other routinely 

used parameters [21,22].

A prospective cross-sectional study was conducted at a 

private sector hospital's obstetrics and gynecology 

department in Kharian, Pakistan. The sample size for this 

study was selected using a convenient sampling technique. 

One hundred �ve females with singleton normal 

pregnancies between 24 to 40 weeks of gestational age 

who were sure about their LMP were included in the study. 

Females with pregnancies below the 24th week of 

gestation, multiple pregnancies, diabetes mellitus, 

hypertension, oligohydromnios and polyhydromnios were 

excluded from the study. GE Logic P7 Ultrasound Machine 

with a 3.5MHz frequency convex transducer was used for 

scanning the fetus. Fetal kidneys were visualized in a 

transverse plan below the stomach level. Then the probe 

was rotated to 90 degrees to image the kidneys' 

longitudinal axis in the left and right paravertebral region. 

Kidney length was measured from the lower to upper pole, 

excluding the adrenal gland. All participants gave written 

consent. Data was analyzed using SPSS version 22.

Figure 1: Fetal right and left Kidney measured from one pole to 

another at 30th weeks of gestation 29.4 (right), 30.6(left)

R E S U L T S

GA with LMP*GA with BPD

GA with LMP*GA with FL

GA with LMP* FKLL

GA with LMP* FKLR

GA with BPD* FKLL

GA with BPD* FKLR

Parameters

.87**

.75**

.85**

.87**

.94**

.94**

0.01

0.01

0.01

0.01

0.01

0.01

R P value
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D I S C U S S I O N

FKLL and FKLR were (r= 0.85**) and (r= 0.87**). A previous 

study conducted by Sanjib Kumar Das et al. 2018 showed a 

signi�cant positive correlation between the length of fetal 

kidneys and gestational age according to LMP with a 

correlation coe�cient (r=0.907) which is slightly higher 

than our study [1]. The correlation coe�cient values of GA 

according to BPD with FKLL and FKLR were (r= 0.94**) and 

(r= 0.94**). The correlation coe�cient values of GA 

according to FL with FKLL and FKLR were (r= 0.83**) and (r= 

0.83**). A previous study conducted by Jayati Bardhan et al. 

2016 showed a signi�cant positive correlation between the 

length of fetal kidneys and sonographic gestational age 

with a correlation coe�cient (r=0.99) which is slightly 

higher than our study A simple linear regression model 

shows a positive relationship between gestational age 

according to LMP and FKLL, FKLR with a determination 

coe�cient of 0.72 and 0.76, respectively. The regression 

equation used to estimate gestational age with BPD, FL, 

FKLL, and FKLR was Y = α + β(x). The regression model with 

GA according to BPD as an independent variable showed a 

regression equation as: GA according to LMP = 3.89 + 0.36 

(BPD).The regression model with GA according to FL as an 

independent variable showed a regression equation as: GA 

according to LMP = 13.7 + 0.31 (FL).The regression model 

with GA according to FKLL as an independent variable 

showed a regression equation as: GA according to LMP = 

7.46 + 0.79 (FKLL).The regression model with GA according 

to FKLR as an independent variable showed a regression 

equation as: GA according to LMP = 7.43 + 0.79(FKLR). A 

previous study conducted by Mahmoud Mohamed Ghaleb et 

al. 2021 found a positive linear relationship between 

gestational age according to LMP and FKLL, FKLR with 

determination coe�cients of 0.67, 0.86 respectively which 

are in accordance with our study [13]. FKL may be a more 

helpful method in cases when other traditionally used 

parameters are di�cult to obtain and show considerable 

differences with GA. Because the GA is still traditionally 

determined, in some places, by LMP, the chances of error 

increase, necessitating the use of USG investigation as the 

only measuring tool for GA determination. 

The simple linear regression model shows a strong positive 

linear relationship between gestational age with LMP and 

BPD, FL, FKLL, and FKLR, as shown in Table 2.

Ultrasound is an easily available modality that can image 

various organs in utero, allowing adequate estimation of 

the fetal GA. This study was conducted on 105 pregnant 

females to determine the relationship between the length 

of the fetal right and left kidney and gestational age 

between 24-40 weeks. Fetal kidney length shows a 

statistically signi�cant positive correlation with weeks of 

gestation. FKL gives reliable estimate of gestational age. 

Mean value of fetal left kidney was 32.61 mm and mean 

length of fetal right kidney was 32.38 mm. The left kidney 

correlation coe�cient was slightly lower than from the 

right kidney. The best correlation coe�cient was found 

between LMP and BPD derived gestational age. The 

correlation coe�cient values of GA according to LMP with 

Table 1: Correlation between GA with LMP, GA with BPD, GA with 

FL, FKLL and FKLR

GA with FL* FKLL

GA with FL* FKLR

.83**

.83**

0.01

0.01

BPD= Bi parietal diameter, FL=Femur Length, FKLL=Length of fetal left  
kidney, FKLR=Length of Fetal right kidney,  GA= Gestational age

BPD

FL

FKLL

FKLR

Independent 
Variables

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Α
Sum of 

Error

3.89

13.7

7.46

7.43

0.363

0.310

0.792

0.796

0.774

0.633

0.726

0.762

B P 2R

BPD=Bi parietal diameter, FL=Femur Length, FKLL=Length of  
fetal left kidney, FKLR=Length of Fetal right kidney, GA=Gestational age

The overall growth of fetal right and left kidney length with 

their standard deviation according to gestational age is 

shown in Table 3.

Table 2: Simple Linear regression between Gestational Age with 

LMP and BPD, FL, FKLL and FKLR

25-29

30-34

35-39

Total

GA weeks

27.4533

15

1.95553

31.8023

44

1.91839

35.5283

46

2.14628

32.8133

105

3.44470

FKLR (mm)

Mean

N

Sd

Mean

N

Sd

Mean

N

Sd

Mean

N

Sd

28.0133

15

2.05804

31.9636

44

2.36418

35.5391

46

1.95885

32.9657

105

3.38125

FKLL= Length of Fetal left kidney, FKLR= Length of Fetal right kidney

FKLL (mm)

Table 3: Distribution of cases based on gestational age with right 

and left kidney length

C O N C L U S I O N

This study concludes that length of the fetal right and left 

kidney in millimeters shows linear progression with 

gestational age in weeks. It gives reliable estimation of 

g e s t a t i o n  a g e  w i t h o u t  u s i n g  a n y  s o f t w a r e . 

Ultrasonography is readily available and the safest modality 

to use during pregnancy which can be used to measure 

length of fetal kidneys accurately. Gestational age 

estimated from fetal kidney length gives improved dating of 

fetal age.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Balance is a state of equilibrium and harmony. It is the 

ability to stay upright without falling or moving in one 

direction or another. In humans, balance is often achieved 

through the use of our sense of sight, which provides us 

information about our position and the position of our 

surroundings. When a person is standing still, they are in a 

state of equilibrium [1,2]. The risk of falling in humans is 

largely determined by the balance system, which is a set of 

neural, skeletal, balance is a critical part of our ability to 

function. Without it, we would likely fall and become injured 

[3]. The risk of falling is greater in older adults, who have a 

higher chance of developing a balance disorder such as 
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Risk of fall is one of the serious health concern of human beings. Many tests have been 

developed clinically to measure risk of fall in adults. Objective: To develop preliminary 

normative data of functional reach test (forward reach) in young adults. Methods: A cross 

sectional survey was conducted in different geographical areas of Lahore. A sample of 500 

healthy young adults was recruited in study through convenience sampling technique. To 

measure dynamic balance functional reach test (forward) was used. Results: A total sample of 

500 young adults were included 22% of participants were females and 78% were males. The 

mean age of participants was 24± 4 years. The mean score of functional reach test (forward) was 

9.87±2.9 inches, the minimum score was 3.20 inches and maximum score was 15.09 inches. 

There was no statistically signi�cant difference was observed in scores of FRT in across and 

within the groups of both gender as p-value was > 0.05. There was also weak positive signi�cant 

correlation between BMI and scores of functional reach test and p<0.05. Conclusion: The study 

provided the normative value of functional reach test (forward) for young adults.
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vertigo and are more likely to require a mobility device such 

as a cane. However, even young adults can be affected by a 

loss of balance, and muscular systems that allow humans to 

stay upright [3,4]. The prevalence of falling in young adults 

has been linked to several conditions, including aging, 

injuries, and disease. Aging is associated with a decrease in 

the strength, size, and function of the nervous system, 

which can lead to decreased balance and the risk of falling. 

Injuries, such as broken bones, also affect balance, as they 

can interfere with the neural, skeletal, and muscular 

systems that allow humans to stay upright [5]. Balance 

functional assessments emphasize static balancing, 
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M E T H O D S

individuals with following conditions were excluded from 

study. Written inform consent was taken from all 

participants. The study was approved by research ethical 

committee of Riphah International University, Lahore. To 

analyze data SPSS version 25.0 was used. The data were 

checked for its normality by Shapiro Wilk test and p < 0.05 

so parametric test were used for analysis. To measure the 

score of functional reach test (forward reach) the 

descriptive statistics were calculated and data were 

presented in means and standard deviation. To measure 

the correlation of FRT scores with gender and BMI Pearson 

correlation coe�cient was computed. To measure the 

scores of the FRT across three groups of the age ANNOVA 

was computed. Individuals were assessed for functional 

reach while stood beside the wall (without touching it), 

shoulder �exed to 90 degrees, elbow fully extended, and 

hand �sted. The �rst mark was made along the meter rod 

on the wall at the position of the third metacarpal. The 

participants were then instructed to lean forward as far as 

they could without taking a step or losing their balance. The 

third metacarpal was used as a reference along the 

yardstick on the wall for the second marking. The forward 

reach distance used for the functional reach test was the 

difference between two marks.

postural stability, anticipatory response, and functional 

mobil ity.  Tinetti  Per formance oriented mobil ity 

assessment, beg balance scale, timed walking test timed 

up and go exam, Multidirectional reach test, and Functional 

reach test are some of the functional balance standard 

tests. Duncan and coworkers created the Forward 

Functional Reach Test to identify people who have balance 

di�culties. It is simple, quick, reliable, user-friendly, and 

clinically accessible [6]. It is the distance measured one 

may extend forward at arm's length while standing on a 

�xed base of support. They have provided age-related 

reference values. The functional reach is affected by height 

and age. It provides baseline and outcome data, as well as 

being predictive of falls in elderly people. [7] For children, 

the young, and the elderly in western and other eastern 

populations, normative functional reach test values are 

available. [8] A research of 135 healthy people was 

conducted to establish the standards of Functional Reach 

Test (FRT) values among people of various backgrounds 

ranging in age from 20 to 87 years old, as well as to 

associate the mean of FRT. The average (SD) forward 

distance for Indian males are 35.70(5.15) cm and 27.82(9.25) 

cm for Indian females, according to the �ndings. [9] A 

research of 350 healthy children is done to establish normal 

values for lateral reach (LR) and functional reach (FR) in 

school children, as well as to compare anthropometric 

parameters to LR and FR values and the relationship 

between LR and FR scores. The normal mean values of the 

FR and LR varieties ranged from 22.7 cm to 37 cm and 16.3 

cm to 22.5 cm, respectively, according to the results [10]. 

Body mass index is indicator of fat composition in a human 

body; core variables of BMI are weight and height. Height 

considerably associates with both FR and LR. In previous 

studies normative values of functional reach test had been 

reported for different populations across different parts of 

world.  A study was conducted on 202 children to establish 

normative values of forward functional reach for age group 

of 5- 15 years in Indian children [11]. Normative reference 

data for the functional reach test is currently unavailable in 

clinical practice, but it is well-thought-out and based on a 

western population. However, there are no reference 

values for functional reach tests. The study's goal was to 

create normative functional reach test data for young 

adults.

A sample of 500 healthy young adult age between 18-32 

years were recruited from general community of Lahore. 

Convenient sampling technique was used for collection of 

data. The characteristics of participants were healthy 

young adults both male and female, able to stand 

independently, able to �ex shoulder at 90degree.  Healthy 

R E S U L T S

Out of 500 participants 22% (108) were males and 78 % (392) 

were females. The minimum age of participants was 18 

years and maximum age was 32 years. The mean and 

standard deviation of age was 24± 4 years. The mean of BMI 

of males and females was 22.02± 3.44 and 24.80± 4.39 

respectively. The demographics of participants presented 

in the Table 1. 

Table 1: Demographics of participants

The mean score of the forward functional reach test was 

9.87± 2.97 inches, the minimum score was 3.20 inches and 

maximum score was 15.09 inches. The mean score of the 

functional reach test (forward reach) was calculated across 

complete spectrum of age participants and it is presented 

in the Table 2.

18 (n=9)

19(n=26)

20(n=13)

21(n=35)

22(n=65)

23(n=54)

9.21±2.8

8.8±2.14

10.08±2.44

9.62±2.73

9.93±2.17

11.15±5.81

3.5

5

6

5

5.2

5

13.5

14

14

16

15.1

15.09

Age in years Mean+SD Min Max

No of participants

Male (n)

Female (n)

BMI kg/m2 males

BMI kg/m2 females

Age in years

500

108(22%)

392(78%)

22.02(3.44)

24.80(4.39)

24.0(4.0)
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The study was aimed to investigate the scores of FRT 

among three different age groups and impact of FRT 

scores on increasing age. The Annova test was used to �nd 

the difference of scores of FRT in three different age 

groups of both genders. The participants were divided into 

three age groups 18-22 years, 23-27 years and 28-32 years 

across both genders. The scores of functional reach test in 

males was 10.12± 2.40, 9.27± 2.48, 9.89± 1.84 respectively. 

The scores of functional reach test in females was 9.54± 

2.37, 10.22± 3.51 and 9.92 ±3.13 respectively. There was no 

statistically signi�cant difference was observed in scores 

of FRT in across and within the groups of both gender as p 

value was > 0.05. Therefore, it reject the hypothesis that 

FRT scores declines with increasing age. The p values are 

shown in Table 3.

To see the effect of gender in functional reach test the 

scores of both groups were calculated and there was no 

signi�cant difference in scores across the groups. The 

mean score of the functional reach test in males was 

9.968± 2.29, and in females was 9.92± 3.13 and the p value 

was > 0.05 which shows that gender did not affects the 

score of the functional reach test.  The scores are shown in 

�gure. 1. A and 1. B..

D I S C U S S I O N

24(n=8)

25(n=125)

26(n=61)

27(n=33)

28(n=10)

29(n=8)

30(n=22)

31(n=17)

32(n=14)

7.25±2.31

9.8±2.39

10.07±2.54

9.93±2.08

9.81±1.52

10.61±1.93

9.35±2.26

9.1±2.96

9.8±1.46

4

3.5

4

6

7

 8

3.2

3.5

6

10

15

15

14.1

12.2

13

12.7

13

11

Table 2: Descriptive statistics of scores of Functional Reach test 

(forward) across Age (18-32 years)

Figure 1: A). Scores of the Functional reach test (forward) in 

males. B). Scores of the Functional reach test (forward) in 

females.

Males

Males Between Groups

Males Within Groups

Females

Females Between Groups

Females Between Groups

>0.05

>0.05

>0.05

>0.05

FRT p-value

Table 3: p-value of the scores of Functional Reach Test (forward) 

and Age groups (18-22 years, 23-27 years and 28-32 years)

The Pearson correlation was calculated between gender 

and total score of functional reach test (forward), there was 

weak positive signi�cant correlation between scores of 

both genders and p value was p<0.05. There was also weak 

positive signi�cant correlation between BMI and scores of 

functional reach test and p<0.05. The co relations are 

shown in Table 4.

Gender male

Gender Females

BMI

r=-0.029 , p<0.05

r=-0.005 , p<0.05

r= - 0.002, p<0.05

Functional reach test
Co - relation of FRT and gender 

and BMI

Table 4: Correlation of functional reach test with gender and body 

mass index

The human postural control system is a system that 

enables a body to control its position and orientation in 

space, by moving its center of mass so that it is not 

displaced by the surrounding environment, while using 

other parts of the body as a support [1]. There was no 

decrease in FRT (forward) score with increasing age. This 

trend was attributed to the fact balance system did not 

decline between age 18- 40 years [7]. Human postural 

control system is the anterior-posterior balance control 

system of the body. It works to prevent falls by regulating 

how the body positions itself to preserve postural stability 

in spite of challenges imposed by the environment. The 

system also allows the body to act quickly on any 
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imbalance, allowing it to regain a stable posture quickly. 

Postural control is fully mature in adults and, it is 

maintained by feedback, anticipatory and feed forward 

mechanism [7]. To observe the difference of FRT scores 

across three age groups of adults we calculated Annova. 

There was no statistically signi�cant difference was found 

in scores of FRT (forward) in three different age groups. The 

results were owned to the fact that postural control did not 

decline in adults [7]. We computed correlation between 

scores of FRT, and BMI. The results of negative correlations 

between FRT and BMI r= -0.002 [11,12]. The balance 

achieved by humans during walking, running, locomotion, 

and other movement is a dynamic balance between the 

forces of gravity acting on a body and the kinetic energy of 

the body's motion [12]. The body's e�ciency in achieving 

this balance is the result of complex interactions between 

the body's structure and the forces its structure presents 

to the forces of gravity. The human body achieves dynamic 

balance through the integration of muscles and other 

systems [13]. The study aimed to develop normative value 

of functional reach test (forward) in young adults. The study 

showed the descriptive statistics of FRT (forward) scores 

between age 18-32 years. The results of test presented in 

means and standard deviation and minimum and 

maximum. The mean score of the FRT (forward) test had 

been varied across different ethnicity and geographical 

distribution, the difference in scores of FRT (forward) reach 

had occurred because of huge variation in age [14-17]. The 

mean score FRT (forward) test in present study was 

consistent with the study [6,18-20]. Anthropometric 

measurements changes in different regions and these 

measurements signi�cantly impact FRT score. BMI is 

strongly correlated with health, but it does not take into 

account other factors that may in�uence health, such as 

�tness and postural control. The core elements of 

anthropometric measurements are height, weight and 

body mass index [6,19,20]. The study investigates the 

difference between postural control across gender. In 

present study there was no signi�cant effect of gender on 

the mean score of FRT and the �ndings were similar as 

reported previously [18, 21,22]. 

The study developed normative data of forward functional 

reach test in healthy adults of Lahore the study found 

negative corelation between FRT (forward reach) and age 

of participants. in addition, the study reported weak 

positive correlation between FRT (forward reach) and 

gender of participants.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Exercise echocardiography (SE) is an extremely useful, 

modern, non-invasive tool of diagnosis for the valuation of 

suspected or diagnosed coronary artery disease (CAD 

patients)1-2. The most common types of SE used in clinical 

practice are treadmill echocardiography, exercise 

e c h o c a r d i o g r a p h y ,  a n d  d o b u t a m i n e  s t r e s s 

echocardiography (DSE)3-4. The indications and 

techniques differ in both tests. Published data on SE are 

scarce in our country, and no comparative study of these 

two sister modalities has ever been reported in Pakistan5-

6. In this descriptive study, we will look at the indications, 

applicability, results and clinical applications of these two 

tests.
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Exercise echocardiography has become a signi�cant tool of non-invasive valuation of coronary 

artery disease (CAD). The Exercise echocardiography and dobutamine stress echocardiography 

are widely applied methods with different clinical procedures and indications. Objective: The 

study was aimed for the Assessment of Suspected or Known Coronary Artery Disease in 

Assessment of Suspected or Known Coronary Artery Disease.  Methods: Total 260 consecutive 

patients endured Stress Echocardiography in the Cardiology department of NICVD Karachi for 

one-year duration from January 2021 to December 2021. The treadmill was used for Exercise 

echocardiography applying the Bruce protocol. The standard method was applied for 

dobutamine stress echocardiography. The Stress Echocardiography was taken as positive on 

the basis of the appearance of worsening or new wall motion abnormalities. Results: Exercise 

echocardiography performed by 160 patients and DSE in 100 subjects with mean age of 47.21 and 

53.10 years, correspondingly. Males were dominated in both groups. The both groups have 

similar risk factors. In the diagnosis of CAD, Exercise echocardiography was used more often 

than dobutamine stress echocardiography (61.5% vs 38.5%). The Viability tests have been 

carried out exclusively by DSE. The frequency of adverse events was 29% in dobutamine stress 

echocardiography and no one has side-effects in exercise echocardiography. Stress-related 

dysfunction of left ventricle was much communal in dobutamine stress echocardiography. 

Conclusions: Exercise Echocardiography is a better and safer non-invasive imaging method 

among subjects who can execute exercise, but DSE is further bene�cial for pre-operative 

evaluation, viability and patients who are disabled physically for ergometer and treadmill 

exercise test.

How to Cite: 

Rahman Khalid, M. ., Ali, I. ., Ali Arbab, I. ., Ahmed, I. ., 

Akhtar, B. ., & Shar�, M. H. . (2022). Exercise 

E c h o c a rd i o g r a p hy  a n d  D o b u t a m i n e  S t re ss 

Echocardiography in The Assessment of Suspected 

or Known Coronary Artery Disease: Exercise 

E c h o c a rd i o g r a p hy  a n d  D o b u t a m i n e  S t re ss 

Echocardiography. Pakistan BioMedical Journal, 

5(6). https://doi.org/10.54393/pbmj.v5i6.517

VOL. 05, ISSUE. 06  
JUNE 2022

*Corresponding Author: 

Muhammad Rahman Khalid

Department of Cardiology, Liaquat University of 

Medical and Health Sciences, Jamshoro, Pakistan

rahmankhalid@gmail.com

1 2 3 4 5 6Muhammad Rahman Khalid , Irfan Ali , Irfan Ali Arbab , Iftikhar Ahmed , Bilal Akhtar , Masroor H. Shar�  

The Assessment of Coronary Artery Disease in Exercise and Dobutamine Stress Echocardiography

A R T I C L E I N F O A B S T R A C T

Key Words: 

Dobutamine stress echocardiography, Exercise 

echocardiography, coronary artery disease

https://www.pakistanbmj.com/journal/index.php/pbmj/index

Volume 5, Issue 6  (June 2022)

Received Date: 2nd June, 2022

Acceptance Date: 20th June, 2022

Published Date: 30th June, 2022

M E T H O D S

2 6 0  c o n s e c u t i v e  p a t i e n t s  e n d u r e d  S t r e s s 

Echocardiography in the Cardiology department of NICVD 

Karachi for one-year duration from January 2021 to 

December 2021. Inclusion criteria were all patients referred 

for evaluation of known or suspected ischemic heart 
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loop. Work saved on the MODS and hard drive for future use.

D o b u t a m i n e  S t r e s s  E c h o :  R e s t i n g  i m a g e s o f 

echocardiography taken from the apical and parasternal 

windows. 4 typical images were obtained, 1 = parasternal 

short axis, 2 = parasternal long axis, 3 = apical 4-chambers, 

4 = apical 2-chambers were obtained. In addition, images of 

the apical short and long axis were frequently recorded. 

Images captured at the end of each stage (resting, low, 

average and peak dose). All images were digitized online 

and demonstrated side by side for compairing still images 

in a continuous �lm loop. Four independent quad screens 

were used, 1 quad screen for all 2-chamber apical view, 1 for 

all 4-chambers apical views, etc. The upper left quadrant of 

each quad screen showed baseline images, lower left 

quadrant for mid dose, lower right quadrant for peak dose 

images and the upper right quadrant for low dose. 

Echocardiographic interpretation: The 16-segment model 

suggested by the American Society of Echocardiography 

was used for analysis, and each segment was assessed on 

the basis of its systolic thickening and motion. 1 will be-

normal 2 will be hypokinetic 3 will be akinetic 4 will 

bedyskinetic 5 have aneurysm. The Wall Motion Score index 

was determined by dividing the sum of the scores by the 

total numeral of segments displayed. WMSI comes from 

both rest and stress. A positive test result was determined 

when there is new abnormal motion in wall or when an 

existing abnormality worsened (from hypokinesia to 

akinesia). The lack of a hyperdynamic response to an 

appropriate stress level was also considered hypokinesis. 

In the case of viability, the biphasic response (improved at 

low dose and worsened at high dose) was found to be the 

most powerful indicator. However, sustained improvement 

in regional function up to the maximum dose for viable 

myocardium or cardiomyopathy has also been considered. 

Overall LV function was assessed by end systolic volume 

(ESV) and EF. Usually, during stress, EF increases and ESV 

decreases; otherwise, the test is considered positive for 

exercise-induced LV dysfunction.

R E S U L T S

disease. Dobutamine stress echocardiography was 

accomplished in subjects with physical disabilities or 

unable to exercise. All other patients were included in the 

echocardiographic examination on the treadmill. The 

exclusion criterion was patients having contraindication to 

dobutamine and exercise echocardiography. Patients 

advised to do an overnight fast or at least 2½ hours fasting 

prior to stress echocardiography. In stable patients, 

medication was withdrawn 48 hours prior to the study, 

while unstable patients were assessed with continuing 

treatment. Clinical data on risk factors, pre-existing 

ischemic heart disease, revascularization, and cardiac 

medications were recorded on pre-designed forms. A 

history and a brief physical examination were performed to 

rule out any known contraindications for exercise / 

dobutamine SE.

E q u i p m e n t :  T h e  t e s t s  w e r e  c o n d u c t e d  u s i n g 

echocardiography machine and the integrated operating 

system for stress testing and a multi-frequency probe (2.5, 

3.7 and 5 MHz). Studies recorded simultaneously on 

magnetic optical disk (MOD's), video tapes and a hard disk. 

In order to facilitate imaging from the apex of the heart, an 

echocardiographic bed with cut-out window was used. The 

12-lead ECG is recorded at rest, at the end of each phase, 

and during recovery. A downward or �at depression of the 

ST segment 1 mm from the J point is considered positive for 

stress induced ischemia. The rhythm was continuously 

monitored for any arrhythmias. Dobutamine infusion given 

with an automatic infusion pump. Blood pressure and heart 

rate are recorded at each stage. During the examination, a 

fully equipped resuscitation trolley was located at the 

patient's bedside. The ETT was performed on a standard 

t r e a d m i l l .  T h e  a u t h o r s  h i m s e l f  p e r fo r m e d  a l l 

echocardiographic examinations and their interpretation. 

A trained charge nurse took the pulse and blood pressure. 

An ECG technician recorded a 12-lead ECG and operated 

the monitoring system. Clinical data collected by a trained 

computer assistant.

Exercise Treadmill Echo: The Resting images taken from 

the standard digitized technique and stored. The chest 

electrodes have been used in a modi�ed way to facilitate 

the visualization of the apex and the parasternal space, i.e., 

one intercostal space above for V2, V3 and one space below 

for V4, V5, V6. The Bruce protocol was adopted in most 

patients and a minority of patients exercised according to 

the modi�ed Bruce protocol. The exercise was carried out 

in accordance with the proposed criteria. The patient was 

placed on the imaging bed in the left lateral decubitus 

position immediately later to the �nish of exercise (without 

a cooling-down period). Post-stress imaging is performed 

in 60-90 seconds. The stress and rest images are 

demonstrated side by side on quad screen format in cine 

Exercise echocardiography performed by 160 patients and 

DSE in 100 patients with mean age of 47.21 and 53.10 years, 

correspondingly. Males were dominated in both groups. 

The both groups have similar risk factors with the 

exception of hypertension and smoking, which are more 

common in men (Table 1). 

Diabetes Mellitus

Males

Mean age 

Hypertension

Ex.E DSE

Hypercholesteremia

Smoking

28.8%

102

47.21

51.9%

21.2%

35.4%

25%

70

53

36%

23%

20%
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Out of the studied cohort of 260 patients, Exercise 

echocardiography performed by 160 patients and 

dobutamine stress echocardiography in 100 patients. 

Patients undergoing DSE were elder and much frequently 

had a past of bypass surgery and myocardial infarction, 

more cardiac risk factors (hypertension, hyperlipidaemia, 

diabetes, family history of early coronary disease, smoking, 

higher peak WMSI, abnormal ECGs more frequent at rest, 

poorer LV systolic function, and therefore coronary 

angiography is not advised in these subjects5-6. With 

limited resources, a test with high predictive value is very 

useful in reducing costly invasive procedures such as 

coronary angiography. The diagnostic accuracy and 

predictive value of DSE is sophisticated than that of simple 

exercise ECG. Exercise echocardiography is superior to 

DSE because it is more physiological, has a better 

homodynamic pro�le, restores symptoms, and has fewer 

side effects7-8. In the current study, 29% of patients 

experienced some type of side effect with DSE, while none 

with Ex.E9-10. However, the exercise echo is technically 

more di�cult due to hyper ventilation, excessive 

movement of the chest wall, and tachycardia11-12. DSE is 

less demanding because the patient is comfortable in a 

g o o d  p o s i t i o n  fo r  u l t r a s o u n d  i m a g i n g  w i t h o u t 

hyperventilation or signi�cant tachycardia, and has ample 

time for imaging. In contrast, a positive exercise 

echocardiogram and the extent of regional wall motion 

disorders are directly related to an increased risk of an 

event13-14. There was a 100% correlation between the 

exercise echo and coronary angiograms, and the 

distribution of the coronary vessels was almost identical to 

that found in the exercise echo in the ADA and RCA regions; 

however, left side circumference disease is relatively 

underdiagnosed and is consistent with many studies. 

However, DSE was superior to Ex.E in the diagnosis of left 

hand circum�ex disease (p-value 0.009)15-16. In our series, 

which was reported as 20% in some studies, no patient 

developed hypotension from dobutamine stress. This may 

be due to the relatively low dose of dobutamine 

administered in our series and the very limited use of 

atropine (only in 7 patients)17-18. Only 3% of patients 

developed ventricular arrhythmias in DSE and these are not 

uncommon, 9% of patients developed premature atrial or 

ventricular ectopy, and 5% had serial SVT or VT. Data on 

several studies have revealed MI or ventricular �brillation in 

1 in 2,000 patients19-20. These arrhythmias are usually 

seen in patients with impaired wall motion at rest or with a 

history of arrhythmias21-22. One of our patients developed 

ventricular �brillation and was able to successfully perform 

Evaluation of known CAD

Diagnostic of chest pain, LV dysfunction or dyspnea

Follow up after CABG

Assessment of viable myocardium

Preoperative assessment for non-cardiac surgery

Follow up after atherectomy/ angioplasty

Rehab study after MI

No of patients

40.4%

57.7%

5.8%

3.8%

1.25%

3.2%

0.6%

160

37%

23%

4%

24%

4%

2%

0

100

Table 4: Comparison of detection of lesions by Ex. E and DSE

In the diagnosis of CAD, Exercise echocardiography was 

u s e d  m o r e  o f t e n  t h a n  d o b u t a m i n e  s t r e s s 

echocardiography (61.5% vs 38.5%). The frequency of 

a d ve r s e  eve n t s  wa s  2 9 %  i n  d o b u t a m i n e  s t re ss 

echocardiography and no one has side-effects in exercise 

echocardiography. Stress-related dysfunction of left 

ventricle was much communal in dobutamine stress 

echocardiography.  (Table 2)

Palpitations

headaches

Lightedness

Tremors or chills

others

Sustained V- tachycardia 

16

5

39

8

6

3

Side-effects Percentage

Complications

Table 2: Side-effects in DSE

Most of the patients in both groups had satisfactory image 

quality, with the exception of 10% who had poor images 

after exercise in exercise echocardiography. The mean 

m a x i m u m  h e a r t  r a t e  w a s  h i g h e r  i n  e x e r c i s e 

echocardiography than in DSE (148 Vs 102 mmHg). The 

maximum mean systolic blood pressure was almost the 

same (145 Vs 140 mmHg). 

RCA

LAD

Lcx

Total

13

11

12

36

Vessel Lesions detected by 
Coronary angiography

13

12

10

35

Lesions detected by SE

Table  3: Correlation with Coronary Angiography

The increase in end systolic volume (ESV) after stress and 

the decrease in EF occurred more frequently in DSE than in 

exercise echocardiography. Coronary angiograms of 16 

patients were available for comparison. There was a 100% 

correlation with SE. LAD lesions were detected equally in 

both modes where RCA and LCx disease were diagnosed 

much higher in DSE than exercise echocardiography. 

(Table 4)

DSE

P-value

10

0.008

10

0.11

8

0.02

Ex.E 312 13

No of lesions 
detected by 

LcxLAD RCA

D I S C U S S I O N

Table 1: patient characteristics
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C O N C L U S I O N

Out of the studied cohort of 260 patients, Exercise 

echocardiography performed by 160 patients and 

dobutamine stress echocardiography in 100 patients. 

Patients undergoing DSE were elder and much frequently 

had a past of bypass surgery and myocardial infarction, 

more cardiac risk factors (hypertension, hyperlipidaemia, 

diabetes, family history of early coronary disease, smoking, 

higher peak WMSI, abnormal ECGs more frequent at rest, 

poorer LV systolic function, and therefore coronary 

angiography is not advised in these subjects5-6. With 

limited resources, a test with high predictive value is very 

useful in reducing costly invasive procedures such as 

coronary angiography. The diagnostic accuracy and 

predictive value of DSE is sophisticated than that of simple 

exercise ECG. Exercise echocardiography is superior to 

DSE because it is more physiological, has a better 

homodynamic pro�le, restores symptoms, and has fewer 

side effects7-8. In the current study, 29% of patients 

experienced some type of side effect with DSE, while none 

with Ex.E9-10. However, the exercise echo is technically 

more di�cult due to hyper ventilation, excessive 

movement of the chest wall, and tachycardia11-12. DSE is 

less demanding because the patient is comfortable in a 

g o o d  p o s i t i o n  fo r  u l t r a s o u n d  i m a g i n g  w i t h o u t 

hyperventilation or signi�cant tachycardia, and has ample 

time for imaging. In contrast, a positive exercise 

echocardiogram and the extent of regional wall motion 

disorders are directly related to an increased risk of an 

event13-14. There was a 100% correlation between the 

exercise echo and coronary angiograms, and the 

distribution of the coronary vessels was almost identical to 

that found in the exercise echo in the ADA and RCA regions; 

however, left side circumference disease is relatively 

underdiagnosed and is consistent with many studies. 

However, DSE was superior to Ex.E in the diagnosis of left 

hand circum�ex disease (p-value 0.009)15-16. In our series, 

which was reported as 20% in some studies, no patient 

developed hypotension from dobutamine stress. This may 

be due to the relatively low dose of dobutamine 

administered in our series and the very limited use of 

atropine (only in 7 patients)17-18. Only 3% of patients 

developed ventricular arrhythmias in DSE and these are not 

uncommon, 9% of patients developed premature atrial or 

ventricular ectopy, and 5% had serial SVT or VT. Data on 

several studies have revealed MI or ventricular �brillation in 

1 in 2,000 patients19-20. These arrhythmias are usually 

seen in patients with impaired wall motion at rest or with a 

history of arrhythmias21-22. One of our patients developed 

ventricular �brillation and was able to successfully perform 

CPR. He suffered a myocardial infarction in the anterior 

wall.history of arrhythmias21-22. One of our patients 

developed ventricular �brillation and was able to 

successfully perform CPR. He suffered a myocardial 

infarction in the anterior wall.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

An abnormal communication between “urinary and genital 

tract is termed vesicovaginal �stula. The commonest type 

of  genitourinar y �stula is  vesicovaginal  �stula. 

Ve s i c ov a g i n a l  � s t u l a  i s  a n  a b n o r m a l  � s t u l o u s 

communication tract between vagina and urinary bladder, 

which leads to continuous involuntary passage of urine into 

vagina. Genitourinary �stula is a major problem in many 

developing countries especially the vesicovaginal �stula 

commonly caused by prolonged and obstructed labor is 
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Introduction: Vesicovaginal �stulas (VVF) also known as vesicovaginal �stula, have become a 

growing public health concern especially of developing countries. The most cited reason in 

literature of VVF is by prolonged and obstructed labor. With improvement in quality care delivery 

in health around the globe, the etiology of VVF too evolving in the country. Objective: This study 

was done to �nd out the factors associated with vesicovaginal �stula and to determine the 

success rate of operative procedure for treatment of vesicovaginal �stula. Method: This cross 

sectional study was carried out in Department of Gyneacology and Obstetrics in Liaquat 

University Hospital, Hyderabad from January 2021 to December 2021 among 60 women at 

different ages suffering from vesicovaginal �stula due to gynaecological or obstetrical causes 

or malignancy. Result: Majority of the patients were “young primipara with short stature and 

malnourished, coming from lower socioeconomic condition of rural areas. Prolonged labor 24 

(40%) was the most common cause of vesicovaginal �stula, followed by gynaecological 

surgeries mainly hysterectomies 18 (30%) and malignancy 4 (6.6%) rare cause. The success rate 

of repair following �rst and second attempt was 92% and 8% respectively. Overall success rate 

was 48 (96%) and functionally failed with a failure in 2(4%) cases. This study showed main cause 

for developing �stula showing prolonged labor and majority of patient were treated pervaginally. 

Most of the cases (96%) had successful repair which is very encouraging and correlates well with 

recently published series. Conclusion: Fistula can be totally preventable by proper antenatal 

care identi�cation of high risk cases, timely referral, proper intranatal, postnatal care, and 

proper training. So improvement of health care services and dedication will prevent this type of 

morbidity. The best results are obtained when repair of vesicovaginal �stulae is carried out 

under optimal conditions”.
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one of the worst complication of child birth [1,2] 

Genitourinary �stula is a devastating condition affecting 

the physical and psychological health of women. With 

advance obstetric care these �stula are rare in 

industrialized world. Globally about 3.5 million women are 

living withgenitourinary �stula, a miserable condition [3]. 

An incidence of 12 per 1000 deliveries has estimated 

worldwide, with an annual incidence of up to 50,000 to 

100,000 [4]. In Bangladesh 1.9 percent women are suffering 
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from Vesicovaginal �stula (BIRRERTH) [5]. According to 

UNFPA & Engender Health, the number of women living 

with �stula is estimated to be 1.69 per 1000 ever married 

women [6]. Vesicovaginal �stulas result from mainly 

obstetrical and gynaccological cause. In the developing 

countries, 80-90 percent vesicovaginal �stulas are of 

obstetrical origin [7]. Lacks of privacy in hospital, objection 

from families, indifferent attitude of husband leads to 

prolong labor, encourage obstructed labor. Recently the 

incidence of genitourinary �stula following gynecological 

surgery, especially hysterectomy has increased [8]. Repair 

of the vesicovaginal �stula is a challenging task for the 

�stula surgeons worldwide. The outcome of vesicovaginal 

�stula repair depends on many factors like site, size and 

number of �stula, urethral length, bladder capacity and 

amount of scarring etc [9,10]. This study was designed to 

�nd out the factors associated with vesicovaginal �stula 

and to determine the success rate of operative procedure 

for treatment of vesicovaginal �stula at Liaqat University 

Hospital, Hyderabad.

the act of voiding after removal of catheter and before 

discharge from the hospital.  After collection of data, 

analysis was done by computer aided statistical software 

SPSS v. 21. Data were presented in the form of tables and 

graphs. Data were analyzed with descriptive statistics. The 

level of signi�cance of 0.05 were used for this study.

M E T H O D S

R E S U L T S

The study was cross sectional study in nature & was done at 

Department of Gyneacology and Obstetrics of Liaquat 

University Hospital, Hyderabad from January 2021 to 

December 2021 among 60 women suffering from 

vesicovaginal �stula. After admission all eligible patients 

were informed and written consent was obtained. Patient 

admitted with signs of dribbling of urine due to history of 

previous operative procedure and obstructed or prolonged 

labor or malignancy were included in the study while 

patients also having rectovaginal �stula or complete 

perineal tear were exclusion from the study. A detailed 

history has taken to pin point the casual factor. This 

included respondent's personal information, socio 

economic condition, past obstetrical and medical history, 

pattern of medical care and problem faced by the women 

suffering from vesicovaginal �stula. Each woman was 

evaluated with a detailed history as regards age, parity, 

antecedent event leading to �stula e.g., obstetric or 

gynecological. Obstetrical events including duration of 

labor, place, type of delivery, pregnancy outcome, and 

duration of �stula were detailed. The assessment included 

the women's general physical condition, size, site and 

number of �stula, amount of scarring of �stulous, margins 

or stenosis of the vagina. Detailed examination were done 

including examination under anesthesia. After the 

assessment of the patient appropriate operative measure 

were taken. All the result were noted in predesigned history 

sheet. Surgery was considered to be successful if patient 

can hold urine and there is no leakage of urine in between 

During a period of one year, 60 women that satis�ed the 

inclusion criteria were prospectively evaluated & the 

results were analyzed. Among 14776 patients admitted in 

department of Gyneacology and Obstetrics of Liaquat 

U n i ve r s i t y  H o s p i t a l ,  H yd e r a b a d,  t h e r e  we r e  6 0 

vesicovaginal �stula, yielding a frequency to be 0.4%, and 

among total Gynae patients of 3832 yielding a frequency to 

be 1.5%. Age distribution of patients (60)- Majority [22 

(36%)] patients belongs to age group 21-30 years, second 

commonest age was 31-40 years about 16 (27%). Most of the 

patients [26 (43.3%)] in this study were young primipara, 

next [18 (30.0%)] were para (4, 7%) and 6 (10%) of them were 

grand multipara.

Obstetrical Prolonged

Prolonged Labor (Vaginal Delivery)

Obstructed Labor (Caesarean Section) 

Gynaecological Causes

Total Abdominal Hysterectomy 

Malignancy

40

26

14

20

18

2

A.

B.

66.66%

43.33%

23.33%

33.33%

30.00%

33.33%

Causative Factors No. of Patients %

Table 1: Aetiology Based Distribution (n=60)

Distribution of cases according to aetiology of �stula 

(Table I): (A) Obstetrical causes 40 (66.66%) patients, 

among them prolonged labor (vaginal delivery) 26 (43.33%), 

obstructed labor (caesarean. section) 14 (23.33%) - (B) 

Gynaecological causes 20 (33.33%) patients, among them 

total abdominal hysterectomy 18 (30.00%), malignancy 2 

(33.33%).

Vesico-vaginal

Vesico-cervical

Uretero-vaginal

36

6

18

60%

10%

30%

Types of Fistula No. of Patients %

Distribution of Cases according to Types (n=60)

Table 2: Distribution of Cases according to Types (n=60)

Table 2 shows distribution of cases according to types of 

�stula (n=60). Vesicovaginal �stula was the commonest 

and constituted 60%.

Small (up to 2 cm)

Medium (2.1 3 cm)

Large (>3 cm.)

32

18

10

53.3%

90%

16%

Types of Fistula No. of Patients %

Table 3: Distribution of Cases according to Size (n=60)
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In this study 53.3% of patients had small size �stula 

(commonest) which is shown in Table III. Out of 60 patients 

with vesicovaginal �stulae, 4 patients with small �stulae 

healed conservatively with continuous catheter drainage 

where one patient could not be operated upon because 

they suffered from carcinoma cervix in terminal stages. 4 

patients were advised to come after 3 months because of 

presence of unhealthy granulation tissues around the 

�stulae. Therefore, 50 patients underwent surgery. The 

commonest approach used was transvaginal 34 (68%) and 

16 patients (32%) were repaired through abdominal 

procedure with layer closure.

Majority (84%) patients in this series had no history of 

previous attempts of repair. 12% patients had single 

attempt. Table IV shows previous attempts of repair.

from society. Overall prevalence has been estimated at 0.2 

to 2% in different societies. Its occurrence re�ects the 

level of maternity care in a community and most are a 

consequence of mismanaged labor, a sequelae to 

obstructed labor [9]. In my study period the frequency of 

vesicovaginal �stula among all admitted patients of 

Obstetric and Gynae Department was 0.40% and among 

Gynae patients the frequency was 1.5%. The highest 

prevalence is in poor communities of Africa and Asia and 

constitute 0.5-1.7% of gynaecological admission in 

teaching hospital [10]. Only three studies were identi�ed 

using a case control design and that was one study in 

Nigeria, and a recent study in Zambia and in north eastern 

Nigeria [11-13]. There is a shared view that the main cause 

of obstetric �stula is prolonged labor and that the major 

outcome is stillbirths [14]. Research uncovers that many 

women are in labor for several days, often in the presence 

of a traditional birth attendant and little or no access to 

emergency obstetric care [15] The majority of research 

highlights the following predispositions: low reproductive 

age, biological factors such as short stature and 

incomplete pelvis growth [16,17] Cultural aspects such as 

female genital mutilation and socioeconomic aspects such 

as low education and poverty.8,12 Many studies found 

malnutrition to be a risk factor, however some claimed that 

this needs to be further researched. Many studies found 

that VVFs occurred mostly in �rst pregnancies [18]. 

However some studies did not agree with this. The success 

rate of obstetric �stula repair is in general in between 80 to 

90 percentile [19] Success rate is generally lower for 

completely cured patients, sometimes as low as 60% [20] 

One main predictor of surgery outcome is identi�ed in 

some studies to be the amount of vaginal scarring [21] The 

majority of iatrogenic �stulas develop subsequent to 

caesarean section. In our study the incidence of urological 

�stula arising out of obstetrical complication was 66.66% 

(40/60). In one study obstetrical complications were 

responsible for 88% cases and gynecological surgeries for 

9% cases. One study conducted in Pakistan revealed a total 

number of 287 patients with genitourinary �stula. The 

mean age of patients with urinary �stula was 31.5 + 7.5 

years, parity was 4.2 ±2.8, and duration of labor was 38.4 

±6.5 hours. The most common type of urinary �stula was 

vesico vaginal �stula [250 (89.9%)]. A total of 268 patients 

underwent surgery. The success rate following �rst, 

second and third attempt was 85%, 91% and 96% 

respectively. In our study, 50 patients underwent surgery 

among 30 patients. In our study prolonged labor with 

spontaneous delivery was responsible for 43.3% cases and 

obstructed labor with surgical  interference was 

responsible for another 23.3%. So the study demonstrates 

No Attempt

One Attempt

Two Attempt

42

26

2

84%

12%

4%

Number of Previous Attempt No. of Patients %

Table 4: Patient distribution as per previous attempt of repair 

(n=50)

Conservative Management

Surgical Management

Cured

Failure

10

50

48

1

16.67%

83.33%

96%

4%

Types of Fistula No. of Patients % P-value

<0.001

Table 4: Outcome of the Study (n=60)

Among 50 patients cure rate was 96% (n=50). In this study 

failure rate was 4% (Table-V). P value was <0.001 the test is 

signi�cant. Repair of �stula was di�cult due to associated 

additional cofactor - vaginal stenosis [4 (8.8%)], 

attachment to pubic bone [4 (8.8%)], associated 

hydronephrosis [8 (16%)]. Post-operative problems among 

patients were retention of urine due to catheter blockage 

[4 - (8%)], urethral leakage [2 (4%)], UTI [8 (16%)]. In 8% 

patients' catheter needed to be changed due to catheter 

block.

D I S C U S S I O N

Obstetric �stula has gained international attention in the 

last 10-15 years. The condition has been researched mostly 

in developing countries like Nigeria, Ethiopia, Niger and 

Tanzania. Most studies of obstetric �stula uses 

observational, analytical study designs, mainly cross 

sectional studies. The research conducted are typically 

h o s p i t a l  b a s e d  r e t r o s p e c t i ve  a n a l ys i s  o f  c a s e 

records/patient records. Case control studies are not 

commonly used. The true incidence of vesicovaginal �stula 

is unknown as many women do not reach hospital and 

continue to be neglected by their husbands and ostracized 
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the high rate of successful closure of the �stula in a 

specialized �stula unit, but highlights the problems of 

persistent urinary incontinence following closure [22]. 

There were some limitations in this study: period of study 

was insu�cient to conduct a quality study, sample size was 

small that was not correlated with sample size calculation, 

it was a hospital based study, not representing the 

community population, this study was conducted in a 

single hospital which may not be the representative for the 

whole country.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Hepatitis C is a worldwide disease and it's estimated that 

almost 185 million people have been infected with this 

disease. Out of 185 million people, 2.9% are diagnosed in 

Africa, 1.3% in Americas, in Asia 64 %, and in Australia 75% 

[1]. In Pakistan, the prevalence of Chronic Hepatitis C (CHC) 

is 6 % [2]. It has been observed that every year almost 3 to 4 

million cases of CHC appear because of the non-availability 

of CHC vaccination and these numbers are continuously 

rising. Modes of transmission are through exposure to 

various body �uids including serum, semen and saliva. This 

may happen through intravenous drug abuse, unsafe 
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Hepatitis C is prominently a hepatic disease whose infection ranges in severity from a mild 

illness to serious lifelong complications. Multiple organ systems in the body may get affected. 

Depression is an important complication in almost 70% of HCV patients. Objectives: To �nd out 

the frequency of depression in chronic hepatitis C infected population of District Sahiwal. 

Methods: Descriptive cross-sectional study was performed at Gastroenterology Clinic, Haji 

Abdul Qayyum Hospital, Sahiwal during nine months from September 2020 to June 2021.Total 

350 patients were selected by non - probability purposive sampling on the basis of preset 

inclusion and exclusion criteria. Beck's Depression Inventory Scale was utilized to assess the 

patients for depression and correlate it with level of education and occupation. Results: Out of 

350 patients of CHC, 56.6% were male and 43.4% were female.  4.3% patients were suffering 

from borderline depression; 42.3% were suffering from moderate depression; 46.3% were 

suffering from severe depression and 2.3 % were suffering from extreme depression. 

Association of depression with household income (p = 0.044) and duration of disease (p = 0.00) 

were signi�cant while association of depression with level of education (p = 0.655) and 

occupation (p = 0.219) were not signi�cant. Conclusion: Level of depression in patients of CHC is 

dangerously high. Level of depression in patients of CHC is strongly dependent on household 

income and duration of disease and independent of level of education and occupation.
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injection practices, un-safe health care practices, 

transfusion of unscreened blood and blood products, 

dialysis, unprotected sexual encounters, post-transplant 

transmission (in 16% of the cases), perinatal or vertical 

transmission.  Very high burden of chronic HCV infection 

has been observed to be reported in intravenous drug 

abusers, men who have sexual encounters with men, and 

individuals in jails or prisons. Many cases of acute HCV 

infection have also been reported. Usually these cases are 

being reported among HIV-infected individuals due to the 

similarity of risk factors and mode of transmission in both 
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of these viruses. Hepatitis C virus can also get transmitted 

vertically. Although the rate of vertical transmission is 

quite low (0.2% to 0.4%) [2], but this matter still needs 

attention. The symptoms which occur initially after 

inoculation with Hepatitis C virus include general systemic 

symptoms. Then 0.0 – 0.6% of the patients, suicidal 

ideation in 3.5 - 10% of the patients, and suicidal attempt is 

present in 0.0 – 0.2% of the patients [7]. Psychiatric 

disturbances cause 44% of the patients to leave the 

medication of CHC [8]. Depression is a leading cause of 

disability worldwide. Major depression is a serious side 

effect of interferon-α (IFN-α), which is used in the 

treatment therapy of CHC [9]. In a study by Sarwar S et al., 

the prevalence of depression in CHC was 56% in 2017 [10]. 

Rahman AS et al., showed that the prevalence of 

depression in CHC was 87% in 2017 [11]. In a study by Bhutto 

et al., in Karachi, the frequency of depression in CHC was 

72.3% [12]. Another study in Karachi showed 59% rate of 

depression in patients of CHC [13]. Adrees et al., performed 

a study in Faisalabad, in which the prevalence was 48% [14]. 

In multiple international studies, the rate of developing 

depression in CHC was quite high but these rates were 

comparatively lower than the rates in Pakistan. Abbas et al., 

performed a study in Egypt in which the frequency of 

depression in CHC was 29% [15]. In a study by Egmond et al., 

performed in Brazil, frequency of major depression was 

37.9% and other types of depressive disorders were found 

in 46.3% of the participants [16]. A developing country like 

Pakistan which has scarce health sector resources, has 

limited data related to this topic. This study had been 

directed to estimate the frequency and level of depression 

in CHC patients of Sahiwal. This study was a great source of 

knowledge in identifying the frequency of depression in 

CHC patients which is essential in preventing the mental 

health problems of the patients in Sahiwal. It was also 

helpful in creating general awareness regarding the 

associated risk factors in depression. Study results are also 

bene�cial  for  c l in ician's  counselors  and health 

professionals in developing strategies and interventions 

that could be given to patients along with the treatment of 

this chronic disease. This local estimate may be utilized to 

assess and compare the prevalence the disease directs 

itself to hepatic manifestations. In later stages of life, it 

progresses to liver cirrhosis within 20-30 years after 

infection [3]. 1 – 4 % of individuals develop hepatocellular 

carcinoma every year [4]. There is an intricate correlation 

among mental health disorders and CHC. Rates of 

psychiatric problems are signi�cantly higher in CHC as 

compared to rates of psychiatric problems in general 

population [5]. Depression is present in 30 - 70% of the 

patients of CHC [6], irritability in 17 - 67% of the patients [6], 

schizophrenia in 3.9% of the patients [6], bipolar disorder 

in 2.6% of the patients [7] , anxiety in 11 – 45% of the 

patients [7], fatigue in 39 - 80% of the patients,  sleep 

disturbance in 18 - 45% of the patients, mania in 0.0 – 3.2% 

of the patients, psychosis in on district level or provincial 

level or more extensively on national level. This can help the 

policy makers to constitute mental health strategies to 

match the international standards of health care.

M E T H O D S

Total 350 patients were selected by non- probability 

Purposive sampling. Sample comprised of male and female 

patients having age between 15 – 70yrs who, were positive 

for anti – HCV antibodies by ELISA or positive for HCV RNA 

by PCR for HCV. Patients of all genotypes were included. 

Patients having previous history of or undergoing any 

treatment for previous psychiatric / psychological / 

psychotic / epileptic / neural disease were excluded from 

the study. Patients with history of death of any family 

member in past six months, patients of any disabling or 

dis�guring disease,  ladies during pregnancy or 

puerperium, lactating mothers, patients taking oral 

hormonal therapies, patients of endocrine disorders, 

immuno-compromised patients, organ transplant patients 

and patients having Hepatitis C for less than 6 months' 

duration were also excluded from the study. Beck's 

Depression Inventory Scale (BDI) was used to measure 

depression. This scale has 21 items with minimum and 

maximum scores as 0, 1, 2, 3. Depression was labeled if 

score was greater than 17. Patients scoring between 17 and 

20 on the scale had borderline depression. Patients scoring 

between 21 and 30 on the scale had moderate depression. 

Patients scoring between 31 and 40 on the scale had severe 

depression. Patients scoring more than 40 on the scale had 

extreme depression. CHC (chronic hepatitis C) was labeled 

based on the detection of HCV RNA by PCR or anti-HCV 

antibodies by ELISA for more than six months' duration. 

Data were collected after approval from Institutional 

Review Board IRB (Letter no 1) Ethical Review Board of 

University of Lahore. Questionnaires were �lled by 

interview method. Data were analyzed by utilizing SPSS 

version 21.0. For categorical data i.e., BDI score for 

depression and age, crosstab was utilized. Post – 

strati�cation Chi square test was used for association of 

socio demographical factors. p-value of less than or equal 

to 0.05 (p ≤ 0.05) was considered as signi�cant.

R E S U L T S

Out of 350, 17 participants were not suffering from 

depression, 15 participants were suffering from borderline 

depression, 148 participants were suffering from moderate 

DOI: https://doi.org/10.54393/pbmj.v5i6.521
Iftikhar H et al.,

Frequency of Depression Among Chronic Hepatitis C Patients

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
76



depression, 162 participants were suffering from severe 

depression and 8 participants were suffering from extreme 

depression, Figure 1.

D I S C U S S I O N

In present study, the rate of depression in patients of CHC 

was alarmingly high 95.2%. This is very much higher than 

majority of the studies from Pakistan. In a study by Waseem 

T et al., the prevalence of depression in CHC was 64% [17]. 

In a study by Aslam MN et al. the prevalence of depression 

was 29% [18]. In a study by Sarwar S et al., the prevalence of 

depression in CHC was 56% in 2017 [10]. In a study by Fatima 

K et al., the prevalence of depression in CHC was 90.6% 

[19]. In a study by Rahman AS et al., the prevalence of 

depression in CHC was 87% in 2017 [11].  In a study by Bhutto 

et al., in Karachi, the frequency of depression in CHC was 

72.3% [12]. Another study in Karachi showed 59% rate of 

depression in patients of CHC [13]. Adrees et al., performed 

a study in Faisalabad, in which the prevalence was 48% [14]. 

In multiple international studies, the rate of developing 

depression in CHC was quite high but these rates were 

comparatively lower than the rates in Pakistan. Abbas et al., 

performed a study in Egypt in which the frequency of 

depression in CHC was 29% [15].  In a study by Egmond et 

al., performed in Brazil, major depression was 37.9% and 

other types of depressive disorders were found in 46.3% of 

the participants [16]. In present study, level of depression 

in patients of CHC had strong statistical signi�cance with 

duration of disease (p value = 0.00). Out of all depressed 

patients, 54.3% patients were having CHC for more than 10 

years, 34.6% patients were having CHC for 5 to 10 years and 

11.1% patients were having CHC for less than 5 years. Similar 

results were shown in the studies by Memon et al [12]. 

Fatima. K et al., [14] and Abbas et al., [19]. In present study, 

out of all depressed patients, 91% had household income < 

40,000 and association of income and depression was 

statistically signi�cant because p value = 0.044 (p < 0.05) 

Level of depression

13.6% patients were uneducated, 33.3% patients had 

completed matriculation level, 42% patients had 

completed intermediate level and 11.1% patients had 

completed bachelors' level. Out of 2.3% participants who 

were having extreme depression, 12.5% patients were 

uneducated, 37.5% patients had completed matriculation 

level and 50% patients had completed intermediate level.

F
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Depression

Borderline
Depression

Moderate
Depression

Severe
Depression

Extreme
Depression

17 15

148
162

8

Figure 1: Frequency of Depression (n=350)

There was statistically signi�cant association between 

disease duration and depression because probability of 

error was p = 0.01 (p < 0.05) with degree of freedom (df) = 8. 

Out of 2.3% participants who were having extreme 

depression, 25% patients had CHC for < 5 years, 12.5% 

patients had CHC for 5 to 10 years and 62.5% patients had 

CHC for > 10 years. (Table 1)

Duration of 
Disease No 

Depression
Borderline 
Depression

Moderate 
Depression

Severe 
Depression

Extreme 
Depression

Total df P

less than 5 
years

5 – 10
years

more than 
10 years

Total

16
(94.1%)

14
(93.3%)

3
(2.0%)

4
(2.5%)

2
(25.0%)

39
(11.1%)

1
(5.9%)

0
(0.0%)

56
(37.8%)

63
(38.9%)

1
(12.5%)

121
(34.6%)

0
(0.0%)

1
(6.7%)

89
(60.1%)

95
(58.6%)

5
(62.5%)

190
(54.3%)

0
(0.0%)

1
(6.7%)

89
(60.1%)

95
(58.6%)

5
(62.5%)

190
(54.3%)

8 0.01

Table 1: Crosstab for Duration of disease (n=350)

The association between household income and 

depression was statistically signi�cant because 

probability of error was (p) = 0.044 (p < 0.05) with degree of 

freedom (df) = 12. Out of 2.3% participants who were having 

extreme depression, 50% patients were having household 

income less than 20,000 Rs. and 50% patients were having 

household income between 20,000 Rs. and 40,000 Rs. 

(Table 2). The association between occupation and 

depression wasn't statistically signi�cant because 

probability value (p) = 0.219 (p > 0.05) with degree of 

freedom (df) = 8. Out of 46.3% participants who were having 

severe depression, 2.5% patients were unemployed, 55.6% 

patients were skilled workers and 42% patients were 

professionals. Out of 2.3% participants who were having 

extreme depression, 50% patients were skilled workers 

and 50% patients were professionals. The association 

between level of education and depression was not 

statistically signi�cant because probability value (p) = 

0.655 (p > 0.05) with degree of freedom (df) = 16. Out of 

46.3% participants who were having severe depression, 

Level of depression

House hold 
Income No 

Depression
Borderline 
Depression

Moderate 
Depression

Severe 
Depression

Extreme 
Depression

Total
n=350

df P

less than 
20,000

20- 40 
thousand

40-60 
thousand

More than 
60 thousand

8
(47.1%)

8
(53.3%)

0.044

Total

76
(51.4%)

58
(35.8%)

4
(50.0%)

154
(44.0%)

12

8
(47.1%)

7
(46.7%)

60
(40.5%)

86
(53.1%)

4
(50.0%)

165
(47.1%)

1
(5.9%)

0
(0.0%)

9
(6.1%)

13
(8.0%)

0
(0.0%)

23
(6.6%)

0
(0.0%)

0
(0.0%)

3
(2.0%)

5
(3.1%)

0
(0.0%)

8
(2.3%)

17
(4.9%)

15
(4.3%)

148
(42.3%)

162
(46.3%)

8
(2.3%)

350
(100.0%)

Table 2: Crosstab for household income(n=350)
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with df = 12. Similar results were shown in a study 

performed by Sarwar S et al., [13].  Abbas. SM et al., 

conducted a study in 2017 in which lower socioeconomic 

status, un-employment and illiteracy were important risk 

factors in developing depression in CHC [19]. In a study by 

Nagi et al., in Shalimar hospital Lahore, 53% patients of 

chronic liver Disease were suffering from depression [20].
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Communication is de�ned as the process in which 

exchange of information in the terms of thoughts, notions, 

moods and emotions between living beings takes place. 

This spectacle is not only classi�ed to humans, animals 

also use this to interact. Communication in humans has 2 

basic components, language and speech. Speech is the 

neuromuscular process that results in the production of 

appropriate sounds from the vocal tract. Speech occurs 

when individuals make meaningful sounds with the help of 
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Communication is de�ned as the phenomenon found speci�cally in animal species. It was 

however re�ned and modi�ed only by the human species. Language and speech are two basic 

areas that fall under the umbrella of communication. With these processes also comes the 

impending danger of abnormal speech and language, leading to the development of their 

disorders. Objectives: Reporting the frequency changes in the voice of patients who are 

positive of covid-19. Methods: Application of cross-section study type of retrospective nature 

was steered. Details were extracted from 2 trust hospitals of Lahore, UOL Teaching Hospital and 

Arif Memorial Hospital. Convenient based sample accumulation technique was applied for data 

assembly from subjects. The Voice Handicap Index (VHI) , was used for the evaluation of patient 

perceived voice changes. Results: Data of 379 patients of Covid-19 infection was compiled. 

Shaky and weak voice, unclear voice and change in voice observed at the end of the day were all 

highlighted as voice changes in subjects. Out of 379, 263 experience shaky and weak voice to 

some extent which meant 69.4% of the participants experienced this. 241 out of 379 

experienced problems with voice clarity and complained about not being able to speak clearly, 

meaning 63.6% faced this issue. 242 experienced change of voice over the passage of time in 

entire day, indicating 63.9% experienced this. Conclusion: Weak voice or having a shaky voice, 

having voice that was not clear enough to be understood by others, and feeling a change is voice 

quality over the day were considered as pointers of voice change. collecting and analyzing the 

data, the investigation concluded that voice changes were observed in individuals during Covid-

19 infection.
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the articulators that are set in motion when instructed. The 

components of speech include, voice, �uency in speaking 

and articulation of an individual. All these components 

need to be existing in an individual to achieve decent 

speech in order to communicate. A problem in any one of 

the components can lead to abnormalities of the vocal 

tract and thus disrupt production of proper speech for 

communication. The properties of these components 

varies from individual to individual however there is a set 
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have poor control of their respiration are found to have, 

weak speech. Respiration is one of the most important 

parts of speech, as it provides the air tides for voice 

phonation. It supplies the larynx with pulmonic air which is 

then used to create “phonation” [10,11]. There can be 

various causes and reasons that the voice is impaired, and 

due to this the disorders of voice are classi�ed into 3 types 

on the basis of cause. These types are, structural voice 

disorders, neurogenic voice disorders. Structural voice 

disorders are those that occur due to a physical alteration 

or damage of a structure involved in voice production. The 

second type of voice disorder is the neurogenic voice 

disorder. This type of voice disorder occurs as result of 

nerve damage or impairment of the central nervous system 

which in turn affects the muscles innervating the larynx for 

voice production. The third type of voice disorder is the 

functional voice disorder [12,13]. A study carried out in the 

USA in 2020 by Ismail and colleagues, hypothesized that 

COVID-19 s igns might  be obser ved through the 

examination of vocal cord vibration. Results showed that 

COVID-19 had lead to vocal cord disruption during voice 

production, and also caused asymmetrical movements of 

the vocal cords which were then used to spot COVID-19 [14].

As the respiratory system plays an important role in voice 

and thus speech production, impairment of the system or 

any of its structure can lead to weakened production of 

voice. Disorders of the respiratory system affect the voice 

production. One of such disorders is the pandemic of 

COVID-19. Which not solely impacted our breathing or 

respiratory system but it has also led to impact the voice. 

The voice quality is greatly impacted by the method of 

human breathing while speaking, by speed and extent of 

exhalation (in relation with the quantity of words present in 

the sentences), and by variations and force of being rushed 

through the larynx. It has been established that COVID-19 

impacts the respiratory system and tends to infect the 

lower respiratory tract. There is a high likelihood that 

condition may then lead to problems in the upper 

respiratory tract. Infection of the lower tract can cause the 

vocal cords and the larynx to work ine�ciently leading to an 

improper voice production for speech tasks. [ 15-19]. A 

study was carried out in Germany by Bartl-Pokorny and 

colleagues in 2020 which also aimed at studying changes in 

voice using acoustic analysis. The study highlighted that 

the means of segment length of voice and the frequency of 

voiced segments produces the most imperative 

alterations among all the vowels demonstrating gaps and 

breaks in the airstream pathway during voice production in 

Covid-19 infected individuals [20]. A study by Pinkas and 

colleagues was carried out in 2020The researchers 

hypothesized that use of an electronic application could be 

used to diagnose COVID-19 and help identify the presence 

standard even still in order to have appropriate voice, 

proper articulation and effortless �uency [1,2]. Voice is the 

sound produced at the level of the vocals cords when they 

vibrate. It is the raw material for our speech. The process of 

voice manufacture involves the lungs, bronchi, trachea, 

larynx and speci�cally the vocal cord movement. The 

pulmonary air departing the lungs, comes in contact with 

the glottis, the opening of the vocal cords in the larynx, 

leading to the vibration of the vocal cords production of 

sound. Phonation and thus voice is an important aspect of 

speech. This sound then acts as a raw material which then 

passes through the various cavities of the pharynx, mouth 

and nose to shape and transform into various speech 

sounds humans produce so effortlessly. Voice can only be 

produced if the air that exits the lungs and lower respiratory 

tract and interacts in the glottis region if the timings of the 

air expulsion or vocal cord opening are altered, this process 

may not even occur subsequently [3]. Production of voice 

mechanically involves multifaceted adduction of cords of 

voice and how it is controlled by the muscles present in 

larynx. It is signi�cant in a research related to voice to 

determine a theory that links voice function and structure 

to how the speaker uses and controls his/her voice for 

communicating personal details and sense [4,5]. 

Loudness or vibratory amplitude is characterized as the 

highest or maximum movement of the vocal cords from 

resting position while a person phonates. The higher the 

amplitude of the vocal cord vibration, the louder the sound. 

Pitch or the frequency of the voice can be de�ned as the 

number of cycles of vocal cord vibration per unit time. 

When the length of the vocal cords is increased the number 

of cycles of vocal cord vibration decreases, decreasing the 

pitch of one's voice and vice versa [6,7]. Voice quality 

inevitably with voice pitch as they both are related with the 

physics of vocal cords: pitch is estimated by the speed of 

vibration, type of phonation is judged by the degree of 

closure and opening of the glottis. The quality of voice can 

be elucidated as that aspect of voice that makes the voice 

of every human being sound different from the others. 

Fluency is de�ned as one's ability to produce smoothly 

�owing speech sounds and words while communicating. 

These include, the rate of speech, the complexity of the 

words that a person produces in his/her speech and the 

mean length of utterance. Therefore, problems due to one 

factor can lead to problems of �uency and thus affect the 

overall speech of an individual [8,9]. There are 5 normal 

physiological processes that are contributing to the 

production of speech. These are, respiration, phonation, 

resonance, articulation and prosody. Of all these 

processes, the respiration is of the utmost importance a 

prerequisite to respiration and its control is appropriate 

respiration for good production speech; individuals who 
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M E T H O D S

Table 1. Provides general information regarding the 379 

participants, age range was divided into 3 categories, 

gender was divided into 2 categories and occupations of 

the subjects were divided into 3 categories. The results 

indicate that most participants fell between 20 to 30 years' 

age. Data was compiled more from females than males. 

64.4 % of the subjects were between ages 20 to 30 years. 

55.7% of the population was female in the study. 68.9 % 

individuals were found to fall in the professional category.        

of severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2). The patients e=went through swab testing and 

were grouped into COVID-19 positive patients, the COVID-19 

negative individuals were included in the control group for 

the study [21]. A study was carried out in 2018, highlighting 

how an upper respiratory tract infection can lead to a direct 

impact on the larynx and especially the vocal cords. A 

person is diagnosed with unilateral and idiopathic vocal 

cord paralysis if the vocal cord paralysis occurs without any 

proper cause or reason. The mentioned research was 

aimed to scrutinize cases of idiopathic vocal cord paralysis 

that were reported in institutions and also to shed light on 

whether there is an association between the upper 

respiratory tract and its infections and the occurrence of 

idiopathic paralysis of the vocal folds [22]. 

Investigation was carried out from June 2020 to January 

2021. A cross-sectional natured design was decided for the 

study and was used to compile data retrospectively from 

two private trust hospitals of Lahore. Approval from the 

Internal Review Board (IRB) of the University of Lahore was 

�rst obtained. After this, the specimens were ruled to be 

accumulated through convenient non- probability 

selection procedure or sampling method with ages 

between 20 and 50 years who had tested positive in Covid-

19 Polymerase Chain Reaction (PCR) tests. 379 were chosen 

to participate in the research after the sample sizes of the 

previous research studies related to voice were studied. 

Those subjects were included who had the infection a 

month ago or less. Individuals who had co-morbid 

breathing or voice problems or hormonal diseases that 

could in�uence the results were not included. An informed 

consent in written manner was attained from the subjects, 

specimens were collected through the Voice Handicap 

Index (VHI) questionnaire, used in many researches after 

proper validation of the tool. The questionnaire consists of 

30 questions that help record various voice concerns 

patients had suffered from and also help to recognize and 

identify the presence of any voice changes. Demographic 

related details and information pertaining to gender, 

occupation, duration of infection, duration of voice 

problems was amassed from each subject. The speech and 

language pathologist/therapist entered the data in the 

questionnaire related to the voice changes, issues and 

symptoms experienced by the patients. Data were 

analyzed using SPSS 22.0 to determine the how frequent 

were voice changes and issues experienced by the 

diagnosed population. Demographic related variables were 

designated out by descriptive statistics. Frequencies, 

percentages and quantities were scrutinized using 

categorical type of data.   

R E S U L T S

20-30 years

31-40 years

41-50 years

Male

Female

Student

Professional

Unemployed

244

39

96

168

211

66

251

52

64.4

10.3

25.3

44.3

55.7

17.4

68.9

13.7

Age

Gender

Occupation

Demographics Frequency Percentage

Table 1: Demographics related to the participants

Table 2 was made to  divide the observed voice changes 

into 3 basic groupings. Weak and shaky voice, unclear voice 

and voice changes noticed after an entire day of speaking 

were noted as 3 distinct traits related to voice change. The 

table provides the evidence that voice changes were found 

to be present in majority of the subjects involved in this 

research.

Never

Almost Never

Sometimes

Almost Always

Always

Never

Almost Never

Sometimes

Almost Always

Always

64

52

151

67

45

83

55

118

61

62

16.9

13.7

39.8

17.7

11.9

21.9

14.5

31.1

16.1

16.4

Shaky and weak 
sounding voice

Voice was not 
clear during  
speech

Voice changes observed Frequency Percentage

Table 2: Indicating speci�c voice changes observed and recorded

Never

Almost Never

Sometimes

Almost Always

Always

90

47

118

94

30

23.7

12.4

31.1

24.8

7.9

Voice changed after using it entire day Frequency Percentage

Table 3 : frequencies 

D I S C U S S I O N

This research is meant to help aid Covid-19 diagnosis by the 

presence of voice changes in infected individuals. The 

voice changes were noted through the use of a 

questionnaire. This helped the infected people choose 
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from a given number of options the option that suited them 

the most regarding their voice during their quarantine 

period. Another research that aimed at using sounds to 

diagnose Covid-19 was carried out by Brown and 

colleagues. In this research sounds of cough and breathing 

were compared between the Covid-19 positive. In this 

investigation, more females participated in data collection 

whereas in the study by Brown and colleagues, more data 

was collected by males than females. The age group from 

which data was mostly collected was 20-30 years, whereas 

more people from 30-39 age group participated in the other 

study [25, 26]. An article was published by Almada and 

Maranhao which highlighted voice symptoms in relation 

with a Covid-19 infection similar to the essence and theme 

of my research study. Their study aims to promote more 

voice-based research in correlation with Covid-19 which 

was performed in my study. They argue that voice change 

has been a symptom of infections of the respiratory tract 

and asthma and that its application in this area may lead to 

a new approach to the Covid-19 infection which is similar to 

the objective of the existing study. The current 

investigation was intended to deliver evidence that voice 

changes can occur during Covid-19 which has been the 

notion behind the article written by Almada and Maranhao 

as well [26]. The study by Asiaee and colleagues used the 

probability sampling technique for employing healthy 

individuals and used non-probability sampling technique, 

convenient sampling for data collection of infected 

patients. This is similar to present research since it also 

uses the non-probability type, convenient sampling for 

data collection. The data in their study was collected from a 

hospital which matches with this study as data was 

collected from two hospitals. Some of the infected 

participants chosen in their study passed away during the 

data collection procedure due to complications of the 

Covid-19 infection. The present study collected data from 

individuals who recovered from Covid-19 and are alive and 

well [27]. The study carried out by Deshmukh and 

colleagues was a comparative study between infected and 

healthy individuals whereas my study was completely on 

Covid-19 positive individuals. This study was a cross-

sectional study, the data was collected during the time the 

individuals were infected whereas my study was a 

retrospective study and the data was collected after the 

recovery of the Covid-19 patients. The results of the study 

carried out by Deshmukh and colleagues indicated that 

voice �ow changes were observed in infected patients 

which is similar to the results of my study as well, that 

showed that voice changes were observed in infected 

patients most of the time during the infection [28]

C O N C L U S I O N

participants' voices went through a change and had 

become relatively weaker and shakier than their normal 

healthy voice. it was also proved that voice change after its 

use for the entire day was also commonly noted issue in the 

subjects involved. The voice sounded unclear to the 

listeners when the participants talked indicating that due 

to Covid-19 infection their voices changed and had become 

di�cult to be understood by the listeners on the phone or 

through a barrier placed between the subjects and the 

family members for isolation. These voice changes 

observed in the patients are unavoidable, as Covid-19 

infection is a respiratory tract infection. The respiratory 

tract is important for the production of a normal voice. It is 

highly unlikely for a compromised respiratory tract to 

produce a normal healthy voice. The respiratory tract's 

function becomes restricted and therefore leads to 

changes in the voice. This study highlighted the presence 

of voice changes and how they were identi�ed through the 

experiences of Covid-19 patients.

The presence of a shaky and weak voice also indicates that 
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Aphtha is a Greek word for ulceration which is a common 

problem in dentistry for diagnosis and treatment [1-2]. A 

feature of RAS is erythematous ulcers of the oral mucosa, 

which might be multiple or single, with a history of shallow 

necrotic center surrounded by raised margins and 

recurrence, with erythematous halo and gray-yellow 

pseudo-membrane. A patient with RAS will experience pain 

in the mouth, ranging from simple discomfort to soreness 

with normal oral functions such as chewing and swallowing 

[3-4]. Children are apparently up to 39% more affected, and 

patients who have positive family history are most likely to 

progress towards RAS than without family history [5]. 

These recurrent ulcers are classi�ed by size, type, healing 

time as large or minor RAS, and herpetic ulcers and 
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Aphtha is a Greek word for ulceration which is a common problem in dentistry for diagnosis and 

treatment. Objective: To assess serum levels of iron among patients with RAS and its 

comparison with the control group. Methods: The analysis involved 150 subjects alienated into 2 

groups as a group with recurrence of aphthous ulcer and a control group. The 75 patients were 

encompassed in the control group and 70 in the aphthous ulcer matched for age and sex. Based 

on the history and clinical examination, the diagnosis of RAS was made. By ELISA test and ELX 

800 Absorbance Microplate Reader tool, Serum ferritin was measured, while micro-lab 300 was 

used to evaluate serum hemoglobin and iron levels. Results: Grounded on standard values of 

laboratory investigations, serum levels of iron were suggestively lower in patients of RAS in 

comparison to the control group. Minor RAS type was observed in 71 patients (94.7%), while 

major RAS was reported in 4 patients (5.3%). Out of 75, 20% had multiple ulcers and 80% had a 

single ulcer. While RAS was localized in non-keratinized mucous membrane in 64 patients 

(85.3%), in 6 patients (8%); RAS was located in keratinized mucous membrane and both non-

keratinized and keratinized mucosa were seen in 5 subjects (6. 7%). Conclusion: The presence 

of iron de�ciency has been linked to recurrent aphthous stomatitis.
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numbers of RAS. The maximum communal type is minor 

one, accounting for 82% of all types [6-7].  This disease is of 

unknown etiology and multifactorial. The utmost probable 

triggers are localized injur y,  stress and genetic 

predisposition. The nutritional de�ciencies, systemic 

diseases, endocrine disorders, food allergies and 

cessation of smoking might also be taken as related factors 

[8].  It is assumed that the contributory agents cause 

oxidative stress, but the particular reason of RAS is still not 

clear. The exact pathogenesis and etiology of RAS has not 

been recognized. Hematological de�cits also suggested to 

be a possible etiological factor, but the data presented are 

still contradictory, possibly due to ethnic, geographical and 

dietary differences [9-10].  Since oral epithelium may thin 
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R E S U L T Sout and atrophy in the absenteeism of blood cells, RAS may 

be due to anemia in the absence of any complications. Oral 

epithelial atrophy makes it more susceptible to injury and 

creates a favorable environment for the penetration of the 

bacterial antigen, one of the reasons tangled in the RAS 

pathogenesis. In Pakistan, hematological abnormalities 

are common in 19% to 29% of the over-all population, and 

about 1.4% of individuals suffer from anemia [11]. This 

morbidity is instigated by iron de�ciency and can be 

detected by non-invasive approaches such as serum 

ferritin (SFer), serum iron (SI) and hemoglobin (Hgb) [12]. 

This study was designed to assess serum levels of iron 

among patients with RAS and its comparison with the 

control group.

This case-control study was held in the dental outpatient 

department (OPD) of Hamdard University, Karachi for six-

months duration from July 2021 to December 2021. Formal 

approval of the Ethics Review Committee was obtained 

prior to the start of the research. Total 150 subjects were 

included using a non-probability technique of sampling, 

and after meeting the inclusion and exclusion criteria, they 

were alienated into 2 groups: patients with RAS from group 

I (75) and controls from group II (75).  The criteria of 

selection for group I were subjects of all ages and sexes 

with an active aphthous lesion with a history of recurrent 

attacks of mouth ulcers at least three times a year. Healthy 

subjects with no history of any systemic disease and 

aphthous stomatitis were encompassed in control group. 

Recurrent aphthous ulcer was identi�ed on the base of 

clinical examination and history. The criteria of exclusion 

was aphthous ulcers in the last 2 months, lactation, 

pregnancy, alcohol use, smoking and any oral lesions other 

than iron supplementation, use of immunomodulatory 

agents, taken any therapeutic regimen, multivitamins and 

steroids. Demographic information, namely gender, age, 

history of systemic diseases and occupation was recorded. 

The oral mucosa was carefully examined for the size, type, 

location and number of the ulcers. Venous blood was 

collected from study participants and submitted to a 

laboratory for evaluation. By ELISA test and ELX 800 

Absorbance Microplate Reader tool, Serum ferritin was 

measured, while micro-lab 300 was used to evaluate serum 

hemoglobin and iron levels. The collected data was entered 

into the SPSS 21.0 for analysis. Gender is articulated as 

frequency and percentage and arithmetic variables such as 

ferritin, age, iron and Hb levels are stated as standard and 

mean deviation. The signi�cant difference was determined 

with an independent t-test in means amid patients and 

controls. P values   less than or equal to 0.05 were measured 

signi�cant with the con�dence interval of 5%.

In RAS group I; there were 50 women (66.7%) and 25 men 

(33.3%), while in control group II; there were 43 women 

(57.3%) and 32 men (42.7%). The RAS group mean age was 

(29.02± 8.95) years, and that of the control group was (31.11± 

7.2) years. The mean ages comparison among the RAS and 

the control group was not signi�cant (p> 0.05).

Age(years)10-20 years

21-30 years

31-40 years

Gender 

Male

Female

13(17.3%)

39 (52%)

23 (30.7%)

25 (33.3%)

50 (66.7%)

10 (14.2%)

32 (45.7%)

28 (40%)

32 (42.7%)

43 (57.3%)

Demographic Features Group I (RAS)
n= (75)

Group II (Control) 
n = (75)

Table 1: Demographic Features of Patients and Control Group

The features of patients in group I and II by age and sex is 

presented in Table 1. It was found that the change in the 

level of ferritin among the control and RAS group was 

signi�cant in the 21-30 years and 30-40 years age group (p< 

0.005). When comparing the gender, a signi�cant 

difference was found at p <0.05 for women, Table 2.

10-20 years

21-30 years

31-40 years

Gender 

Male

Female

28.01±11.2

24.10±13

24.2±11

37.9±15.9

28.2±14.8

35.64± 20.1

36.0± 14

36.20± 16

42.31± 10.1

41.02± 18.2

0.39

0.003

0.003

0.43

0.00

Demographic 
Features

Group I (RAS)
n= (75)

Group II (Control) 
n = (75)

Age (years) Ferritin (ng/ml) 
Mean±SD

Ferritin (ng/ml) 
Mean±SD

p-value

Table 2: Demographic Features Conferring to The Patient's and 

Control's Serum Ferritin Levels

Minor RAS type was observed in 71 patients (94.7%), while 

major RAS was reported in 4 patients (5.3%). Out of 75, 20% 

had multiple ulcers and 80% had a single ulcer. While RAS 

was localized in non-keratinized mucous membrane in 64 

patients (85.3%), in 6 patients (8%); RAS was located in 

10-20 years

21-30 years

31-40 years

Gender 

Male

Female

12.1±1.3

11.8±1.9

13.1±1.5

15.1±1.2

12.9±2.3

12.9±2.4

15.1±1.8

14.8±1.2

14.9±0.9

15.1±1.1

0.11

0.01

0.01

0.10

0.01

Demographic 
Features

Group I (RAS)
n= (75)

Group II (Control) 
n = (75)

Age (years) Hemoglobin (g/dl) 
Mean±SD

Hemoglobin (g/dl) 
Mean±SD

p-value

Table 3: Demographic Features Conferring to The Patient's and 

Control's Serum Hemoglobin Levels

M E T H O D S

Mean hemoglobin levels in the 21-30 and 31-40 age-group in 

the RAS group were signi�cantly lower than the control 

group (p 0.05) (Table 3).
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D I S C U S S I O N

keratinized mucous membrane and both non-keratinized 

and keratinized mucosa were seen in 5 subjects (6.7%).

Many aspects institute to play a part in the pathogenesis of 

aphthous stomatitis. It is suggested that the hematological 

parameters are the most important in�uences in recurrent 

aphthous stomatitis. So, in this analysis, hematological 

parameters were determined among these patients [13]. 

The present research discovered that 28.76 years is the 

mean age of patients with RAS, which means they are in 

their third decade of life. The same situation is reported in 

the literature. In this study, women are more affected by 

RAS than men unlike other studies [14]. This may be 

because women are more prone to endocrine �uctuations 

and gestation, and are extra predisposed to mental stress. 

In this analysis, according to other studies, most RAS 

appear to be of a minor type. We also found that most ulcers 

are found in non-keratinized mucosa as it is mobile and 

therefore more susceptible to injuries that predispose to 

ulcer development. These results are in line with the 

Islamabad Dental Hospital study. Hematological failure was 

observed more frequently in patients with RAS in 

comparison to the group of control [15]. In one study, it is 

reported that 59% of RAS patients with hematological 

de�ciencies improved after using replacement treatment, 

while 29% exhibited signi�cant development [16-17]. This 

study found lower levels of ferritin and hemoglobin in the 

RAS group in comparison to the control group. These 

conclusions are reinforced by additional analyses. Due to 

the decrease level of Hb, the oxygen carrying capacity is 

reduced in anemic patients, ultimately causing the oral 

mucosa to atrophy and thus ulcerate [18]. Similarly, iron is 

necessary for the correct growth and function of oral 

epithelial cells. It is also a necessary component of the 

cytochrome oxidase enzyme, which is required for normal 

epithelial maturation. When there is iron de�ciency, levels 

of cytochrome oxidase fall and ultimately cause atrophy of 

epithelium, putting the oral mucosa at danger of 

ulceration. In addition, iron de�ciency causes abnormal 

formation of vascular channels, ensuing in atrophy and 

reduced blood �ow [19-20]. The shortcomings of the study, 

in the inadequate sample size and study design, i.e., a 

cross-sectional study, but believe that this may be useful in 

signifying a causal association between hematological 

parameters and RAS. In order to create new treatment 

options and prophylaxis in patients with RAS, a larger trial 

of prospective stomatitis studies should be carried out.

Table 4: Demographic Features Conferring to The Patient's and 
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10-20 years

21-30 years

31-40 years

Gender 
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Female
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C O N C L U S I O N

patients with RAS have higher levels of iron de�ciency than 

the control group, it was concluded that iron de�cit was 

linked to recurrent aphthous stomatitis.
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PAKISTAN BIOMEDICAL JOURNAL 

These days' dental issues are spread frequently around the 

world [1].  Impactions refer to a pathological condition in 

which the teeth are unable to grow for a certain time [2]. 

These conditions also disturb the normal process of 

eruption. Among all the teeth the canines require a longer 

period to develop. Due to its complex occlusion route, it is 

now one of the third most common impactions which occur 

next to maxillary third molars and mandibular teeth [3]. The 

impaction of canines varies from one population to 

another. It is also estimated that about 12 to 15% of people 
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Among all the dental problems, tooth impaction is one of the leading dental problems these 

days. It is stated as the improper infusion when the tooth has erupted at the predicted time.  

Canine impaction is the most egregious imposition and leads to frequent dental complications. 

Objective: To estimate the incidence of impacted canine in patients visiting tertiary care 

hospital of Peshawar, Pakistan Methods: This retrospective study was conducted at Peshawar 

Dental College from 2018 to 2021. A total of 1326 patients visited the dental health care center 

during this period Results: Out of total 1326 patients, only 64 (4.8%) cases of affected canines 

were found with the orthomograph (OPG). Furthermore, these 64 individuals had affected 

canines in various sites, including the mandible, maxillary, left side and right side. Among total 

64 patients, 153 impacted teeth were found on different locations. In these153 impacted teeth, 

37 (24.2%) incidents of affected canines were recorded on the top right, whereas 49 (32%) were 

documented on the other side. However, 58 (37.9%) cases of impacted maxillary canine and only 

9 cases (5.9%) of mandibular impacted canine were reported. Conclusion: Early diagnosis and 

treatment processes should be required to prevent different problems of canine impaction. 

Moreover, proper awareness and treatment approaches should be used in order to eradicate the 

after-effects of canine impaction.
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are generally affected by it [2]. The occurrence of tooth 

impaction in tribal populations was 5.6 to 18.8% [4-6]. In a 

study conducted in 2019, 1593 patients OPG's were 

evaluated to estimate the frequencies of canine 

anomalies. Impacted canines were found in 22 patients and 

hence the prevalence was 1.38%, maxillary canine had 

0.93%, mandibular canine has 0.37%, canine agenesis in 

0.06%, transmigration in 0.12%, canine transposition in 

0.18% and ectopic canine in 5.5% patients. No gender 

difference was observed [7]. Shapira Chaushu and Becker 
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Furthermore, records were appraised from the Radiology 

Department of this hospital. In general, the members in this 

the research comprised of both genders between the ages 

of 13 and 50 years. In this study, those patients were 

included who had missing permanent canines including 

mandibular and maxillary on side of the right and left. 

Nevertheless, those patients were excluded from a study 

that have any abnormality including pathological 

conditions for example a tumor, palate, cleft on lip, cyst, as 

well as odontoma respectively. The collection of data was 

initiated after obtaining approval by the hospital 

a d m i n i s t r a t i o n ' s  r e s p o n s i b l e  a u t h o r i t y . 

Orthopantomogram is considered the key method for the 

data collection which is also called orthomograph (OPG) or 

panotomograph. Furthermore, a panoramic image 

representation radiograph of the molars and jaw is used in 

this instrument, as well as a patient's maxilla. In addition, a 

questionnaire as a guide was also used in the study which 

has the information on the demographic pro�le of a 

patient. All the information was collected by analyzing the 

1326 patient record �les. This information was obtained 

with the assistance of the hospital radiology department. 

Data was coded for analysis and entry using the SPSS 

"statistical software tool" (version 21). Descriptive statistics 

were used for data presented in terms of percentages or 

frequencies. The percentage however was obtained by 

multiplying by 100 the probabilities (f) for each of the 

alternatives divided by the population's number (N).P = f/N × 

100 where P is the percentage, f is the frequency of each 

option, and N is the total population.

(2000) observed the rate of impaction in the general 

population which is 1 to 3% [8]. In Budapest Hungary, a ten-

year study has been conducted and it was deduced that the 

impaction of maxillary canines has a prevalence rate of 

5.4% [9].  Many theories have been associated with the 

impact of canines such as genetic theory and guidance 

theory. The genetic theory describes that the impaction 

can be occurred by certain anomalies like missing incisors 

or small size of incisors. The latter one depicted that the 

lateral incisors serve as a guide which result allows the 

growth of canines on the lateral roots of incisors [10, 11]. 

Moreover, the impaction of canines can be diagnosed by 

radiographic and clinical examinations. That's why the 

dental experts examine the condition of impaction based 

on following parameters; 1) absence of pertaining growth of 

canines towards the lip region 2) occurrence of palatal 

bulge in the region of canine. 3) slow growth of permanent 

canines or growth of deciduous canine in the late age of 14-

15 years. 4) splaying of permanent incisors of the lateral 

region, and prolonged erupting time. 5) the increased All 

the general parameters for impacted teeth can be omitted 

but due to the vitality of canine teeth in the person's oral 

cavity, a little omission can't be afforded. However, the 

improper treatment of impacted canines, leads towards 

several complications. Some of them are listed below; 1) 

formation of dentigerous cyst 2) prevalence of infection 

due to partial erupting of teeth. 3) impacted tooth 

promotes the resorption of external roots. 4) the 

neighboring teeth began to migrate and the length of arch 

is lost 5) resorption towards internal region 6) occurrence 

of lingual /labial misplacement due to impaction of 

canines. 7) severe pain and combined symptoms that have 

been mentioned above [12]. Moreover, as the canine teeth 

are the longest among all, any kind of impaction in it can 

affect the other teeth too which in result affecting the 

person's aesthetic smile [13]. The occurrence of this 

impaction varies from one population to another. Due to 

these variations, an appropriate method for early detection 

should be eagerly needed for delivering the suitable 

treatment. In order to guide and erupt the canine teeth in a 

proper position the early diagnosis of proper orthodontic 

and surgical examination approaches is useful. The 

immediate intermediation is required that will prevent the 

certain complications arising from canine impaction 

including pathological, aesthetic, and functional. The 

current study aims to �nd the canine impaction prevalence 

in the Pakistani Population 

The retrospective study was conducted at the Peshawar 

Dental College from 2018 to 2021. In this three-year study, 

1326 patients visited the dental health care center. This 

particular area considers the ideal setting for the study. 

R E S U L T S 

Out of total 1326 patients, 556 (41.9%) were males and 770 

(58.1%) were females, the age ranging from 13 to 50. Only 64 

(4.8%) impacted maxillary canines were founded, in which 

29 (45.3%) were males and 35 (54.7%) were females. The 

most cases 40 (62.5%) were present between aged 13- 25 

years' age as compared to ages between 26 to 50 years.  

Furthermore, these 64 individuals had affected canines in 

various sites, including the mandible, maxillary, left side 

and right side. Among total 64 patients, 153 impacted teeth 

were found on different locations. In these153 impacted 

teeth, 37 (24.2%) incidents of affected canines were 

recorded on the top right, whereas 49 (32%) were 

documented on the other side. However, 58 (37.9%) cases 

of impacted maxillary canine and only 9 cases (5.9%) of 

mandibular impacted canine were reported. 

D I S C U S S I O N 

In this current study, 4.8% patients were identi�ed with 

canine impaction who pursue dental health in Hospital. The 

incidence rate of impacted canines is about 4.8% in 

present study. The previous research was carried out in 
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impaction. 2019, where 22 impacted canine individuals out of 1593 

subjects were therefore identi�ed via OPG with 1.38 % of 

impacted canines. Similarly, 82 canine impacted patients 

out of 2200 subjects were then identi�ed in 2015 with a 

prevalence rate of 3.7%. Furthermore, this retrospective 

analysis depicted that the canine impaction is prevalent at 

the rate of 1.7% and out of 1593 patients this rate was 1.38 % 

[14]. A similar study in 2015 conducted by Abu-Hussein and 

his colleagues, described that females with canine 

impaction have a high percentage as compared to men with 

55.1% and 43.9% respectively. In addition, there was only a 

1.7% prevalence of impacted canines out of 8243 patients 

reviewed via radiograph [15]. Moreover, another cross-

sectional retrospective study explained that 146 cases 

were affected by impacted canines out of 8243 cases of 

radiographs [16]. According to a current study, the 

percentage of gender is almost the same. However, in 

some rare cases, the percentages of affected men 

compared to women, canine obstruction is marginally 

greater. Therefore, the percentage of male affected with 

canine impaction was 51.1 % while the percentage of female 

affected with canine impaction were 48.9% [17] and 

another study describes that 77 % of men were affected by 

canine impaction and 23% were women. However, females 

with impacted canine teeth had a higher percentage 

(56.1%) in comparison to males (43.9%) observed in 2014 as 

well [18].  Moreover, the most impacted teeth are canine in 

the maxillary as well as the maxillary left molar is more likely 

to be impacted, and affected teeth in the maxilla occur 

more than twice as common as impacted teeth in the 

mandible. Moreover, on the upper edge, impacted canines 

were found in much more than a half of the cases, but on the 

other side, more than one among the cases had affected 

teeth. Between September 2013 and December 2018, a 

retrospective cross-sectional study was conducted, half of 

the patients had canine impaction on the other side. But 

more over a third of individuals experienced a canine effect 

on their right side [19]. A study conducted in 2019 shows no 

gender difference was found. Furthermore, the highest 

recorded cases of maxillary canine impaction were found in 

the recent study. Moreover, a retrospective and cross-

sectional study was done in Saudi Arabia, where 

researchers concluded that canine obstruction in the 

maxilla is more frequent than tooth impaction in the 

mandible.  Generally,  the clinical  study that was 

accompanied in “2016” described that the percentage of 

maxillary impacted canines is less than one percent 

(0.93%) [20]. In the current study, the most severe cases of 

canine impaction received by Mandibular canine impaction 

with only 3.7% between the patients. On the contrary, there 

was only 0.37% of cases were recorded with mandibular 

impacted canine between 22 patients having canine 

C O N C L U S I O N S 

Several approaches are needed for considering the 

complexities the canine teeth. Early detection and early 

treatment methods play a signi�cant role among affected 

individuals with impacted canines that prevent different 

problems. Inside the study limitations, the prevalence of 

canine impaction in this study was 5.9% among 

participants. Proper and early diagnostic tests, as well as 

various treatment methods, are required to avoid sequelae 

occurring because of canine impaction. Finally, preventive 

methods should be implemented to inhibit the impaction of 

canines that is also signi�cant. Orthodontists and dentists 

must work e�ciently with patients for improving dental as 

well as oral health.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Vitamin D is essential for supporting women's health 

throughout their lifespan. A fundamental function of 

Vitamin d is to regulate the metabolism and absorption of 

our bone health. Vitamin D de�ciency can occur in young 

women, especially those who are pregnant, and the risk of 

this increases with age [1]. Vitamin D is naturally present in 

food sources which include mackerel, salmon and 

sardines, egg yolk, liver, red meat, and forti�ed foods such 

as cereals and margarine are naturally rich food origins of 

vitamin D [2,3]. Vitamin D is noticed to play a combination 

of roles in the development of bone. It is also known to be 

linked to various diseases and mortality [4]. Its drawback in 

girls will cause growth retardation [5]. During pregnancy, 

the placenta becomes the main site for extrarenal 
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activation of vitamins. Pregnant women particularly need 

to secure their requirement for vitamin D is encountered 

and that their baby is born with adequate vitamin D for 

timely infancy [6,7]. The primary origin of vitamin D is 

sunlight but various women around the world are vitamin D 

de�cient due to the lack of acknowledgment to sunlight 

[8]. Pregnant women and breastfeeding mothers require 

400 mcg per day [9]. The same amount of vitamin D is 

recommended for women older than 60 years and those 

who spend more time indoors instead of taking it from the 

sun. It has been detected that women who have PCOS 

possess a low level of vitamin D [10]. Women with poor 

vitamin D grades are more inclined to endure postpartum 

depression. Despite having abundant sunshine, many 
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pregnant women have low vitamin D serum levels [11]. This 

d e � c i e n cy  c a n  l e a d  to  l ow  e st ro g e n  l eve l s  a n d 

osteoporosis. Further, 85% of women aged 60 years or 

older retained low to de�cient levels of Vitamin D as of due 

to this, it lessened their trait of life and gained the hazard of 

acquiring a disease called Alzheimer's disease and 

dementia [12-15]. Vitamin D de�ciency in women can be 

i n s p e c t e d  u s i n g  t h e  2 5 - h y d r o x y v i t a m i n  D 

radioimmunoassay in guidance of the accurate clinical 

approach [16]. This particular nutrient can lead us to range 

the impact of major health problems that affect women, 

extra than men [17,19]. This study was aimed to highlight 

the growing preponderance of Vitamin D and educate the 

women about the signi�cance of Vitamin D in the area of 

Lahore. This also highlights the attitude and beliefs of 

women regarding Vitamin D.

At the Jinnah Hospital in Lahore a comparative cross-

sectional study was conducted. A non-probability 

convenient sampling strategy was used to select 100 

ladies. A pre-tested questionnaire was used to evaluate the 

participants. The data were analyzed using SPSS version 

20.0. Females who did not have Vitamin D de�ciency were 

excluded and if they were under the age of 20 or over the 

age of 90. In inclusion criteria, all females aged between 20 

to 90 years suffering from Vitamin D de�ciency admitted in 

Jinnah Hospital, Lahore were selected.

Table 1: Demographic Data

Table 2 shows participant's knowledge about Vitamin D and 

its de�ciency

Table 2: Knowledge regarding Vitamin D and its de�ciency

Out of 100 participants 3 of them strongly disagreed with 

urbanization, 1 with shortage of public place, 1 with full time 

indoor occupation, 1 with ine�cient education, 1 with 

supplement intake, 1 with recommended by physician and 2 

with unwillingness to take vitamin D test, Table 3.

R E S U L T S

Out of 100 people, 40 people were below 30 years of age, 39 

people were between 30-50 years, 14 people were between 

51-70 years of age whereas 7 fell between 71-90 years of 

age. One was underweight according to the BMI. 65 people 

maintained healthy body BMI. 24 people were falling in the 

category of overweight while 10 were obese according to 

their BMI. Out of 100 people, 36 people were single, 45 

people were married. Out of 100 people, 19 people belonged 

to the lower middle class, 61 people were from middle class 

and 20 people belonged to Upper class families. When 

talking about the residential location, 78 people out of 100 

lived in urban areas while 22 people came from rural areas, 

Table 1.
Age

1 7 100

<30 30-50 51-70 71-90 Total
Sr No.

40 39 14

BMI

Underweight Healthy Weight Overweight Obese Total

2 10 1001 65 24

Marital Status

Single Married Widowed Total

3 10036 45 19

Socio-economic Status

4 100

Lower Middle Class Middle Class Upper Class Total
Sr No.

19 61 20

Residential Location

Urban Rural Total

5 10078 22

Heard of vitamin D

1. 100

Yes No Total
Sr No.

80 20

Any source of vitamin D

Yes No Total

2. 10077 23

Vitamin D good for bone health

Yes No Total

3. 10072 28

Sunlight can give vitamin D

Yes No Total

4. 10070 30

More than recommendation vitamin D is harmful

Yes No Total

5. 10053 24

I don’t know

23

Elderly people are at high risk of vitamin D de�ciency

Yes No Total

6. 10064 15

I don’t know

21

Inappropriate dietary intakes are related to vitamin D de�ciency

Yes No Total

7. 10045 32

I don’t know

23

Required vitamin D is produced with direct contact with the sun

Yes No Total

8. 10047 27

I don’t know

26

Vitamin D de�ciency most important health issue

Yes No Total

9. 10042 23

I don’t know

35

Bone pain and fatigue are among the vitamin D de�ciency symptoms.

Yes No Total

10. 10042 23

I don’t know

35

Attitude

Urbanization

Attitude 
towards

Strongly 
agree

Agree No idea Disagree Strongly 
Disagree

Total

Shortage  of
public places

Full time indoor
occupation

Ine�cient
education

38

24

26

22

34

39

36

43

21

31

29

21

4

5 

8

13

3

1

1

1

100

100

100

100
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for the proper functioning of body. Women are greatly 

affected by the it's de�ciency. Vitamin D de�ciency was 

more prevalent in early ages as in the older age. The women 

signi�cantly lacked knowledge about the foods to be 

consumed and the right nutrition intake for Vitamin D 

de�ciency.
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D I S C U S S I O N

A study was conducted to �nd out Vitamin D de�ciency in 

the females. The patients were selected through non-

probability convenient sampling technique. 80 out of 100 

people heard of vitamin D before while 20 people were 

those who never heard of vitamin D tests before. Amina et 

al., (2020) conducted a similar study in which 72% 

participants have never been tested for vitamin D 

de�ciency [20]. Participants had limited knowledge about 

vitamin D, despite being identi�ed as high-risk population. 

Another study was conducted by Haq et al., 2017 in which 

Vitamin D and its effects on the body were well-understood 

by 72% of those polled. In our study, 66 persons had direct 

sun exposure on a daily basis, while 34 people did not have 

direct sun contact on a daily basis. In a similar study, Haq et 

al., (2017) found that students' attitudes toward sunlight 

exposure were poor, with 65.2% of students avoiding being 

in the sun, 62.5% believing that sunlight exposure was 

harmful to skin, and 65.4% assuming that their Vitamin D 

levels were su�cient without having their laboratory tests 
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respondents in our research resided in cities, while 22 lived 

in rural areas. Haq et al., 2017 conducted a similar survey in 

which the bulk of the respondents, 73 (70.2%), lived in rural 

areas while only 31 (29.8%) lived in urban areas [21].
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Supplement
intake
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towards
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Agree No idea Disagree Strongly 
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18
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37
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17
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1

3

2

100
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100

Table 3: Attitude regarding Vitamin D de�ciency

Out of 100 patients 56 of them answered that they were 

consuming vitamin D supplements <1- 2 times in a month, 

33 of them said 2-3 times in a month while the remaining 11 

said 4-6 times in a month, Figure 1.
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C O N C L U S I O N
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The primary treatment for the patients suffering from 

hydrocephalus is the bypassing of CSF (cerebrospinal �uid) 

from the ventricles to the peritoneum and this method is 

thought to be the more effective method for the treatment. 

In this disease, �uid initiate to build inside the cavities 

within the brain, Due to excess amount of �uid, the size of 

ventricles is enhanced and pressurized the cavity inside 

the brain [1,2]. If the patient does not recover, then 

secondary treatments are provided to initiate the recovery 

process. The third method of treatment is ventriculostomy. 

The �rst method of treatment is effective by bypassing 

spinal �uid required a number of surgeries and revisions of 
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For the treatment of hydrocephalus, VP shunt surgery is considered the most appropriate 

method of treatment, but this treatment has a number of complications, it needs to be replaced 

after the failure of the previous shunt. Objective: To evaluate the different regulatory factors 

involved in the failure of Shunt surgery, the initiation point of shunt failure, and the number of 

shunt surgeries required after �rst shunt treatment. The time duration required for shunt failure 

was also considered to evaluate the lifelong experience with this VP shunt surgery. Methods: It 

is a retrospective study with a statistical approach. This study was conducted in Neurosurgery 

unit, Mardan medical complex / Bacha khan medical college, Mardan for the Duration of One year 

August 2020 to July 2021. Patients suffering from hydrocephalus undergoing shunt surgery 

visited the neurosurgery unit of Mardan Medical complex, Bacha Khan Medical College were 

included in the study. Complete information related to the etiology, imaging results, 

demographic distribution, surgery reports, and medical follow-ups were analyzed thoroughly. 

Results: About 25 patients having VP shunt surgery were selected; their average age was above 

60 years. The median mean of the follow-ups were 6 and 9 respectively. Patients with having age 

of more than 18 years are considered adult patients and constituted of the 70 % of the total. The 

rate of shunt failure was estimated, it was about 46.2 %. The pediatric patients are more prone 

to shunt failure than the adult ones. Different factors are involved in shunt replacement but age 

and sex have a major role. Shunt replacement time is quite low in young patients. While in case of 

age, male patients have a greater number of shunt replacements within their lifespan. 

Conclusion: The results inferred that age has a particular role in the triggering of shunt failure, 

many other factors are also associated independently to increase the rate of shunt failure. 

There is a need for controlled studies to understand the link between risk factors and shunt 

failure rate. 
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these surgeries, this thing makes it quite complicated and 

expensive. This method also creates a number of other 

complications and put pressure on social and medical 

budgets. The failure of different surgeries also took place 

in distal and proximal regions [3-5]. Apart from all adverse 

effects of primary treatment of the disease, a number of 

other methods are also used for the treatment of the 

disease such as neurosurgery. The primary method of 

treatment by bypassing the cerebrospinal �uid has been 

proved useless in a number of patients, there is a need to 

replace and regularly monitor the shunt. But previous 

studies support this method of VP shunt, this method 
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rates in different groups, the Fisher test was used. The 

group that has a variable shunt failure rate and is not 

comparable to the Fisher test, was analyzed by the 

Wilcoxon test. A regression test was used to �nd out the 

shunt revisions. Kaplan Meier test was used for survival 

prediction of the shunt in different time durations. When 

the probability value of a particular test came out less than 

0.05, it was considered signi�cant statistically [15].

improves neurological outputs. A number of risk factors 

play their role in the failure of the shunt treatment such as 

demographic distribution of patients, etiology, and type of 

disorder. A number of other regulatory factors play their 

role in the failure of the VP shunt method [6]. A few recent 

studies suggest that the etiology of this disease, sex, and 

age of the patient have no signi�cant effect on the 

incidence of failure of this shunt treatment, but other 

factors play their role in the initiation of failure of the 

disease. However, if a patient has some kind of tumor in 

some cranial tissues along with hydrocephalus disease, 

this tumor independently induces the initiation of failure of 

the VP shunt surgery, and it triggers the need for a new 

bypass for the Cerebrospinal �uid. About 25 patients with 

this VP shunt surgery were tested for the failure of surgery 

and all the factors related to the failure were considered [7-

9].

This study was conducted in Neurosurgery unit, Mardan 

medical complex / Bacha khan medical college, Mardan for 

the Duration of One year August 2020 to July 2021. The 

selection of patients was already de�ned within the 

introduction, demographic distribution, etiology, age, and 

sex are all considered.  By using different databases, 

patients were diagnosed with hydrocephalus and were 

previously treated with VP shunt treatment. Patients were 

selected from December 2020 to December 2021 for the 

study of VP shunt failure [10]. Patients having VP shunt 

surgery were completely assessed by using medical charts 

for their symptom analysis, results of imaging by 

ultrasonography, reports of their surgery, and follow-up. 

The protocol of this surgery was also analyzed to �nd 

whether it is approved by CDC (Center for disease control) 

or not. For more accuracy, the authenticity of the results 

was also con�rmed.  Information related to the different 

factors involved in the failure of shunt treatment, date of 

treatment initiation, date of replacement of shunt, date of 

all revisions, and malfunctioning zone and failure were also 

analyzed [11]. The primary purpose of this research work 

was to �nd the number of revisions required after �rst 

shunt surgery, the rate of shunt replacement, and all the 

linked factors involved in the initiation of failure of shunt 

surgery. Shunt replacement or revision means replacing it 

with a new shunt or bypass after the �rst insertion within 

the patient. When patients were diagnosed, about eight 

different groups of etiology were observed [12-13]. These 

etiology groups were idiopathic, cysts, hemorrhage in the 

cerebral, dysraphism of the spinal, post-traumatic, post-

craniotomy, and congenital. Some other etiologies were 

also observed such as stenosis of an aqueduct, meningitis, 

and many more [14]. For the comparison of shunt failure 

R E S U L T S 

The study had 25 patients that participated and VP shunt 

surgery was carried out on them. At the time of the surgery 

the median age in the studied patients was 42 and range 

was from 0-90. Of the 25 patients that were selected 8 

(30%) were patients having pediatric problems. These 

patients had age less than 17 years. The 17 (70%) of the 

patients were adults at the time of shunt surgery 

placement. The highly observed conditions were tumor 

and cyst in 24% of the patients. 19% had cerebral 

hemorrhage, 19% were with idiopathic issues, and 10% and 

8% had congenital and posttraumatic illness respectively. 

Among all the types of hydrocephalus that was observed, 

obstructive hydrocephalus was found in 50% of the 

patients. There were 28% cases of communicating 

hydrocephalus and 12% cases of normal pressure 

hydrocephalus found among the patients.  The other types 

represented 8% of the participants of this study (Table 1). 

Sex

Male

Female

Ethnicity

White

Black

Other

Age group

Pediatric less than 17years

Greater than 17 years age

Process before insertion of shunt

Yes

No

hydrocephalus etiology

Tumor

Cerebral hemorrhage

Idiopathic

Congenital

Posttraumatic

Spinal dysraphism

Postcraniotomy

Other

Hydrocephalus type

12 (49%)

12 (49%)

13 (51%)

15 (62%)

9 (36%)

1 (1%)

8 (30%)

17 (69)

4 (17%)

20 (83%)

6 (24%)

5 (20%)

5 (20%)

2.5 (10%)

2 (8%)

2 (8%)

1 (4%)

2 (8%)

4 (48%)

5(48%)

4 (44%)

4 (41%)

5 (50%)

7 (70%) 

3 (30%)

3 (30%)

6 (60%)

2 (2%)

6 (60%)

2 (20%)

8 (80%)

4 (40%)

5 (50%)

1 (10%)

5 (50%)

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

Variable
Number of 

participants 
(n= 25)

Patients with 
revisions 

(n=10)

p-
value
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Off the 25 patients that were 4 (17%) had already 

procedures done before the VP shunt surgery. The follow 

up time means of the included patients, after the initial 

surgery was calculated as 9 years (Table 2).

Although there are advances in the CSF diversionary 

treatments, improved shunt hardware and endoscopic 

techniques still the treatment of hydrocephalus is one of 

the biggest challenges that scientist face right now. 

Especially because shunting comes with many shunting 

failures that's why it's malfunctioning provides the 

scientists with great challenge while designing its 

treatment [16]. Most of the patients with shunt treatment 

face this problem in their life that their shunt stops working 

and it results in failure. Then they had to carry out shunt 

revisions. As most of the invasive treatment s involve risks 

and complications it is very important to identify the risk 

factors that can adversely affect the treatment procedure.  

Therefore, here a long term analysis was carried out to look 

for perioperative complications for shunt survival in a small 

group of patients [17]. One of the limitation is its 

retrospective study designs. Retrospective study design 

make the study biased in a randomized controlled trait. 

Also the diagnostic and the procedure of treatment has no 

prede�ned scheme which makes the interpretation 

biased. Analyzed way cannot be used to study the factors 

included in present study [18]. The studies revealed that 

the occurrence rate of shunt revisions in participated 

patients is 46%. Infants had a greater rate of shunt 

revisions as compared to adult patients. (78% vs 32%). The 

incident rates of shunt revisions that we got in our studies 

matched with the previous reports. The complication rate 

of shunt treatment in adults with hydrocephalus was 

obtained as 20%.  Berry et al., reported that in a 5-year 

duration, the infant patients received 24 shunt revisions. 

Other studies have shown that 14% of the infant patients 

experienced shunt blockage just in the �rst month of their 

treatment.  And 40-50% of the patients had reported the 

shunt failure after the surgery. The shunt complication if 

take place early prove to be very problematic for patients. 

There is need of close monitoring that is required 

especially during the early few months of the treatment 

[19]. Studies have reported that type of hydrocephalus, 

age, etiology, all these factors play important role in 

causing risk in early shunt failures. Other studies also 

support these �ndings that shunt revisions are linked to 

age, etiological factors, and type of hydrocephalus. Our 

�ndings also showed that the age at which the shunt 

treatment is carried out plays important role in deciding the 

shunt revisions in multicenter study carried out by Shah et 

al., it was found that the infants have greatest chances of 

shunt revisions and the rate of shunt failures increases 

with each shunt revision. Another study carried out by Tuli 

et al., demonstrated that the age at which the �rst shunt is 

inserted into the patient is most important factor and it 

plays role in further shunt revisions [20]. Therefore, the 

multiple shunt revisions need more aggressive clinical 

follow-up as the shunt failure risk is greater now. However, 

there are many other risk factors also that plays important 

role in shunt revisions of the patient.  The studies indicate 

that the complication of shunt revision after the 

application of initial shunt surgery as well as successive 

shunt surgeries is time dependent aspect. The Kaplan – 

Meier survival curve that is drawn to show initial deep slope 

then it is followed by a steady and balanced slope with the 

passage of time, which shows that in case of most of the 

shunt revisions, the revision take place whether it was 

subsequent or initial shunt surgery [21]. Normally the �rst 

steep slope shows the complications that are linked to air-

borne contaminations produced during the surgery. 

Whereas the next slope tells us about the risk and 

complications those come with the shunt itself. All these 

studies further support that the deeper steep slope was 

observed in case of pediatric patients as compared to the 

non-pediatric patients. Therefore, we can say that these 

�ndings show that the shunt revisions percentage 

incidence is much elevated in infant patients as compared 

to the adults just after the procedure of initial shunt 

surgery [22]. In this study we found that the shunt revisions 

and the associated factors with the failure of shunt 

procedure in small population. There were multiple risks 

that were involved in shunt treatment and there were many 

risks involved after initial shunt application.

Total patients

Shunt revisions

Mean number of revisions per patient

8

5 (70%)

2

17

6 (40%)

0.6

25

Shunt revisions
Pediatric 
patients adults Total

Table 2: Patients suffering from Hydrocephalus

C O N C L U S I O N 

The retrospective study was carried out top look for the 

shunt revision rates and the factors that were linked with 

the failure of suing shunt treatment. There were multiple 

factors that contributed and it was found that there exists a 

strong link between the risk factors and shunt survival. 

Therefore, these complications contribute to decide the 

shunt survival rates. VP shunt is an effective treatment for 

Table 1: Patients Demographics and Rate of Shunt Revisions

Obstructive

Communicative

Normal pressure hydrocephalus

Other

12 (25%)

7 (28%)

3 (12%)

2 (8%)

5 (50%)

4 (40%)

1 (10%)

7 (70%)
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Intima media thickness (IMT) of carotid artery is caused by 

fat deposition in the artery can lead to blockage of supply to 

the brain and lead to stroke. Stroke will lead to deprivation 

of brain cells from oxygen, as a consequence the brain cells 

die causing permanent disability [1,2].  Ultrasound imaging 

or carotid duplex is a safe, painless and widely used method 

to produce the pictures inside body by using ultrasound 

waves [3]. Conventional ultrasound uses a high frequency 

transducer for ultrasound scanning. Doppler ultrasound on 

the other hand evaluates the blood �ow velocity and 

I N T R O D U C T I O N

DOI: https://doi.org/10.54393/pbmj.v5i6.566
Maqbool S et al.,

Normal Doppler Ultrasonography Indices of Bilateral Common and Internal 
Carotid Arteries”. A Cross Sectional Study

 1  2 1  1 1 1 1Qurat ul Ain , Shazia Rehma , Furozan Baig ,Arifa Mobeen , Sania Maqbool , Mohsina Nasim , Amtullah Ansari , and 
1Sara Fatima

¹ University of Management Sciences & Technology, Lahore, Pakistan

² Imperial College of Business Studies, Lahore, Pakistan

Carotid Arterial Intima Media Thickness (CA-IMT) is taken as an important indicator of 

atherosclerosis with increasing age and long term exposure to particulate air pollution 

associated diseases like hypertension, diabetes, obesity, cigarette smoking, alcohol usage, 

drugs, deranged lipid pro�le and high cholesterol, high salt and fatty diet Objective: To evaluate 

the Doppler ultrasonography indices of common and internal carotid arteries on both sides in 

normal individuals. Methods: A prospective comparative cross sectional study was conducted 

at Imperial Diagnostic and Research Centre, Imperial College of Business Studies, Lahore, 

Pakistan for a period of four months after the approval of synopsis. Convenient sampling 

technique was used and all patients visiting us during study interval of and ful�lling the inclusion 

criteria were included. A total of 50 participants age range from15 to 68 years, were included. 

Aloka Prosound α 5 SV, equipped with linear array probe with frequency of 6-9MHz, was used. All 

the participants, who were normal volunteers, were subjected to B-mode imaging and color-

coded Doppler ultrasonography of their common carotid arteries and internal carotid artery in 

supine position. Baseline investigation was taken for blood pressure (BP) during resting phase. 

Participant's age, weight and height were also assessed and recorded on questionnaire forms. 

MedCalc was then used to apply relevant tests for statistical analysis. Repeated Measures 

ANOVA was performed to see the difference between the values taken during supine and 

standing position on each side. Results: The IMT showed signi�cant positive correlation with 

the age in both right and left CCA and ICAs. EDV values of right CCA showed signi�cant positive 

correlation and RI and PI showed signi�cant negative correlation with age. PSV and SD values of 

left CCA and PSV of right ICA showed signi�cant negative correlation with age. Left ICA diameter 

and PSV showed the signi�cant positive correlation with age. Conclusion: The study provides 

the information about normal Doppler indices which might be useful in the evaluation of cases of 

carotid artery diseases. These �gures can be used to gain a better understanding of the 

aetiology of ischemic strokes in the brain.
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direction across a vessel. Carotid duplex uses a 

combination of conventional ultrasound and Doppler 

ultrasound for the assessment of carotid arteries blood 

�ow, speed and direction of blood �ow in the arteries and 

measuring the diameter of blood vessel and degree of 

obstruction if present [4].  Thickness of carotid artery is 

measured by using ultrasound pictures of intima and media 

thickness of a carotid artery the two most inner layers of 

carotid artery. And any abnormality in the thickness of the 

inner most layers of carotid arteries identify the 
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carotid artery remains in the carotid sheath and retains the 

same relationship with internal jugular vein and vagus 

nerve at the point which is located above the bifurcation of 

carotid artery into external and internal carotid arteries. 

Point of bifurcation of carotid arteries is superior border of 

the thyroid cartilage. Fusiform dilatation is seen at the 

point of carotid bifurcation due to presence of carotid bulb 

and carotid sinus which is encompassing the distal 

common carotid and proximal internal carotid and is 

present in almost 40% of cases [12]. Blood �ow in the 

region of carotid artery bifurcation area re�ects complex 

vessel anatomy in this segment. Blood �ow adjacent to the 

opposite wall of the carotid sinus is characterized by 

recirculation documented by ultrasonography in young 

individuals. Beginning at early or peak systole and 

persisting for about 20% of the cardiac cycle �ow reversal 

occupied about one third of the carotid sinus. Blood �ow in 

the portion of bulb is stagnant in diastole [13].  Research 

work in recent ere in elastic models of cadaver bifurcations 

using Newtonian pattern of �ow and physiologic pulsatile 

�ow stagnant region in the posterior bulb seems to act as a 

buffer in systole high shear region and de�ecting 

streamlines anteriorly into a high �ow. Ultrasonography of 

carotid artery is a most popular tool for the evaluation of 

carotid artery diseases like atherosclerosis in the carotid 

artery to check the blood �ow to brain in case of CVA and 

also in case of plaque characterization. Plaque ulceration 

could be a cause of future embolic event. Plaque 

morphology such as surface of plaque, echogenicity of 

plaque, presence of ulceration and stenosis is important 

for prediction of cardiovascular events.

cardiovascular disease [5].  Predictive value of carotid 

artery test is increased when carotid artery media 

thickness is measured at multiple extra cranial sites. 

Normal IMT in healthy young people is < 0.8mm and value at 

or above 1mm is an indicator of atherosclerosis or any 

cardiovascular disease in any age group. Adults less than 

30 years of age have a thickness of 0.73mm and <0.7mm 

respectively [6]. Focal areas of vessel stenosis have little 

effect on total �ow in a vessel until a critical narrowing is 

reached. Generally about 70% reduction in area or a 50% 

reduction in diameter beyond this value blood �ow rapidly 

decreases as the pressure drop across the narrowing 

increases [7].  Embryologic vascular system develops at 

19th day before the appearance of somites. Primitive 

mesenchyme and mesoderm forms vascular channels 

within embryonic disc that coalesce into blood vessel. First 

three arches formed at 28th day of pregnancy and these 

arches involute at the formation of 5th, 6th and 7th arches. 

This pattern of formation and regression is considered as 

normal anatomical pattern of variations in great vessels 

[8].  The carotid vessel turns superiorly to emerge from 

carotid canal at the foramen lecerum. The carotid artery 

then runs medially, anteriorly and laterally to the sella 

turcica into the cavernous sinus. And it then enters into the 

subarachnoid space by turning upward and medial to the 

anterior clinoid process and pierces the dura into 

arachnoid [9]. Right common carotid artery takes its origin 

from brachiocephalic trunk at the base of neck. Left 

common carotid artery is the 2nd branch of aortic arch 

which takes its origin from highest part of aortic arch. Left 

common carotid artery is located posterior laterally to the 

brachiocephalic trunk in the superior media sternum and 

ascends antero-laterally to trachea to enter into the neck 

posterior to the left sternoclavicular joint [10]. The 

common carotid arteries and internal carotid artery peak 

systolic ratio lies within range of 0.3 to 1.0 in normal 

individuals. These velocities increase with increasing age. 

Volume �ow measurement obtained from B-mode and 

Doppler ultrasound which requires knowledge of velocity 

pro�le within the vessel and it limits the accuracy of 

method.  Normal variations are found in the origin of carotid 

artery 1st variant which is found is named as bovine arch in 

which origin of brachiocephalic trunk and left common 

carotid artery have the same origin. Ratio of bovine arch is 

7-27%in patients. In 2.5% of patients another variant found 

in which right common carotid artery arising directly from 

the aortic arch and right sub-clavian artery arise distally 

from the arch and right common carotid artery is 

considered to be the 1st branch of the arch .third variant 

found have the same origin of left common carotid artery 

and sub-clavian artery which can lead to the formation of 

bilateral symmetrical brachiocephalic trunk [11].  Internal 

It was a prospective cross sectional study. The study was 

conducted at Imperial Diagnostic and Research Centre, 

Imperial College of Business Studies, Lahore, Pakistan. 

The research took place over the course of four months. 

Convenient sampling was done and all subjects ful�lling the 

inclusion criteria who volunteered and gave consent for the 

participation in the study were included. Healthy subjects 

without any history of stroke or transient ischemic attack, 

space occupying lesion in the brain, known atheromatous 

disease and uncontrolled hypertension were included in 

the study. A total of 50 patients were included in the study.  

The subject was made to lie comfortably in a supine or 

semi-supine position, with his or her neck somewhat 

hyperextended and rotated away from the side being 

checked. The architecture of the carotid artery, including 

intima media thickness and diameter, was documented 

using a high frequency linear transducer with a frequency 

of 7.5 MHz. By angulating the transducers caudally in the 

supraclavicular region and cephalically at the level of the 
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Table 1 shows the demographic data. Total 50 participants 

are included in this study, 44 were males and 6 were 

females. The demographic data includes mean value of 

age, blood pressure (diastolic and systolic), height and 

weight. Table 2 includes Doppler indices for common 

carotid and internal carotid arteries. Table 3 shows the 

involved Pearson's correlation Indexes of different factors 

of Common carotid (R&L) & internal carotid (R&L) including 

diameter, Intima media thickness, End diastolic velocity, 

Pulsatility Index, Peak systolic velocity, Resistive Index and 

systolic and end diastolic ratio.

Another study categorize the participants in three age 

groups: one is of adults, 2nd is of middle age, third is of old 

age group. This study showed a signi�cant correlation 

between increased CA-IMT with age older healthy people 

have increased CA-IMT than middle age group and adults. 

CA-IMT have a signi�cant correlation with gender 

distribution male in comparison female group have an 

increase thickness of carotid artery intima media layer [16].  

The recognition of normal patterns of the Doppler indices 

in the arteries supplying the brain therefore remains 

important as only in this way we will be able to identify the 

changes produced as a result of abnormalities. The issue of 

lack of validation data that directly relate to duplex carotid 

mandible, the carotid arteries were attempted to be viewed 

as clearly and completely as feasible. Grey-scale 

ultrasonography was used to obtain IMT at the near or far 

wall of the CCA, bulb, and ICA. The intima, which appears to 

be echogenic, and the media, which appears to be echo-

poor, were also measured. A Doppler sample was put in the 

vessel's centre, with the Doppler angle kept below 60 

degrees while keeping parallel to the blood �ow. At the 

proximal section of the CCA and ICA, the �ow velocity (peak 

systolic and end-diastolic �ow velocities) was assessed 

using pulsed Doppler (at least 1.5 cm distal to the bulb). 

S a m e  p r o c e d u r e  o n  o t h e r  s i d e .  P r e - d e s i g n e d 

questionnaire questionnaires and data collecting sheets 

were used to record the information. These were then 

uploaded to EXCEL, where relevant statistical tests were 

applied using MEDCALC. The Pearson's correlation 

coe�cients between Doppler indices and subject ages 

were then determined, and a normogram of these values 

was created utilizing the available data.

Age

BP-(Dia)

BP-(Sys)

Height

Weight

27

75

113

5.2

49

16.4–37.5

66.87– 83.2

108– 118

5.03–5.36

46.51– 51.5

28.68

78.63

118.2

5.64

64.9

25.55–31.81

75.8– 81.4

115.4– 120.9

5.5 –5.7

60.8– 68.9

Mean       CI Mean       CI

Table 1: Shows the demographic details of the subjects (n=50)

M=Male, F=Female, BP=Blood pressure, Dia=Diastole, Sys 

(Systole)

RI

SD Ratio

Left

Right

Left

Right

0.5

0.46

0.04*

0.27

Dia.

EDV

IMT

PI

PSV

Left

Right

Left

Right

Left

Right

Left

Right

Left

Right

0.08

0.7

0.004*

0.00012*

0.28

0.08

0.2

0.36

0.4

0.016*

Internal Carotid p-valueIndex Laterality

Table 2: Details of the Doppler indices in common carotid arteries 

and Internal carotid of normal subjects

Diameter

IMT

EDV

PI

PSV

RI

S/D ratio

0.7

0.05

0.04

0.03

0.11

0.04

0.34

0.75

0.0001

0.06

0.5

0.01

0.6

0.001

0.71

0.0003

0.58

0.55

0.02

0.02

0.9

0.05

0.0001

0.5

0.14

0.001

0.45

0.9

Index LCCA RICA  LICARCCA 

Table 3: The Pearson's correlation Indices of Common carotid 

(R&L) & Internal carotid (R&L)

R CCA=Right Common carotid artery, L CCA=Left Common 

carotid artery, R ICA= Right Internal carotid artery, L ICA=Left 

Internal carotid artery, IMT= Intima media thickness, EDV= End 

diastolic velocity, PI= Pulsatility Index, PSV= Peak systolic 

velocity, RI= Resistive Index, S/D ratio= Systolic and end diastolic 

ratio

Dia.

EDV

IMT

PI

PSV

RI

SD Ratio

Left

Right

Left

Right

Left

Right

Left

Right

Left

Right

Left

Right

Left

Right

0.63

0.76

0.4

0.71

0.17

0.26

0.25

0.06

0.2

0.03*

0.68

0.7

0.005*

0.008*

Internal Carotid p-valueIndex Laterality

Table 3: 
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 The study provides the information about normal Doppler 

indices, which might be useful in the evaluation of cases of 

carotid artery diseases. These values can form the basis for 

better knowledge about the pathogenesis of ischemic 

cerebral events. 
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There has been rapid industrialization in south-east Asia 

during the last four decades and it is likely to accelerate 

further in the coming years. [1] Industrialization and 

“urbanization are creating new problems and new 

challenges in the �eld of industrial health. [2] Increased 

respiratory morbidity in industrial workers and inhabitants 

of industrial towns has been well recognised and many 

surveys conducted from to time have clearly established it. 

[3] Amongst the respiratory diseases, chronic bronchitis 
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The International Labor Organization (ILO), “reiterate every year the concern of ever-increasing 

burden of occupational illnesses, especially among less empowered population in less 

developed countries such as Pakistan. One such industry is the bangle industry wherein women 

work in poor conditions and are exposed to various heavy metals, such as arsenic, lead, zinc, 

copper, manganese, cobalt, cadmium, and selenium (used as coloring agents), putting their 

health at risk. Objective: To determine the respiratory health and function of women, working in 

the bangle industry. Methods: This observational, cross-sectional study included a sample of 

100 women, (selected using snowball sampling) working in the bangle industry in Southern 

Pakistan. The women were approached, and their respiratory function and oxygen saturation 

gauged using appropriate apparatus. The data was analyzed using SPSS. V. 21.0. Results: The 

mean values of various spirometric variables (FVC, FEV , IMBC, and PEFR) were within normal 1

range. However, FEV /FVC% was reduced signi�cantly (p < 0.001) among the study participants. 1

Additionally, a high prevalence (26%) of respiratory impairment was noted. The respiratory 

impairment observed indicated primarily restrictive pattern of pulmonary abnormality (18%). 

The effect of the duration of exposure on the prevalence of respiratory impairment in the glass 

bangle industry was signi�cant” (p < 0.05). Conclusion: Women employed in the glass bangle 

industry have poor respiratory health and continue to suffer from increasingly high levels of 

respiratory impairment.
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has been a matter of concern in Britain for a long time and 

was even called 'Englishman's disease'. [4] It is now well 

known that chronic bronchitis is prevalent in almost all 

countries particularly in industrialized ones. [5] The 

prevalence of chronic bronchitis varies not only from 

country to country but also from one set of people to 

another living in different geographical areas. [6, 7] It also 

varies in people of different ethnic origins and engaged in 

different occupations in a single country. [8] Chronic 
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M E T H O D S

The tests of ventilation conducted on glass bangle workers 

suffering from chronic bronchitis showed an obstructive 

type of ventilatory dysfunction. The high prevalence 

(23.9%) of chronic bronchitis associated with obstruction 

could be attributed to a variety of pulmonary toxicants 

prevailing in the work environment of glass bangle industry. 

Other factors, like smoking habits, also play a role. Different 

studies reported that smoking is the most important risk 

factor for chronic respiratory diseases and accompanying 

air �ow obstruction. They further observed that cigarette 

smoke affects both the airways and the lung paren- chyma. 

[16, 17] In addition to smoking, there are also a number of 

putative risk factors for the development of chronic 

o b s t r u c t i ve  p u l m o n a r y  d i s e a s e s  w h i c h  i n c l u d e 

occupational and environmental factors, such as exposure 

to dust and gases, air pollution, and environmental tobacco 

smoke. Industrial hygiene studies conducted to assess the 

pollution levels in the glass bangle industry indicated high 

levels of suspended par- ticulate matter in the work 

environment ranging from 12.65 mg/m3 to 162.63 mg/m3 of 

air. [18, 19] While the suspended particulates contained a 

number of heavy metals, the concentration of most of the 

metals like cadmium, copper, manganese, nickel, chrome, 

arsenic, and selenium was within the normal threshold limit 

values (TLVs) set by the American Conference of 

Governmental Industrial Hygienists. Bangle workers 

involved in the mixing process were particularly exposed to 

c a d m i u m ,  c o p p e r ,  a n d  m a n g a n e s e  w h i l e  t h e 

concentrations of lead and zinc were appreciably higher 

than the prescribed maximum allowable concentration 

(MAC values) recommended for ambient air. The glass 

bangle workers, particularly those who worked near the 

different furnaces and those engaged in the baking 

bronchitis surveys have been carried in the neighboring 

country (India) in two types of population groups, �rstly in 

general populations and secondly in different occupational 

groups as a part of health surveys. Surveys reported a 

prevalence of 1% to 12.5% of chronic bronchitis in different 

population groups. The study conducted by Industrial 

Toxicology Research Centre, Lucknow, India in the glass 

bangle Industry of Firozabad has revealed the prevalence 

of chronic bronchitis in 23.9% of glass bangle workers. [9, 

10] Glass bangle workers are exposed to a wide variety of 

toxicants at their work places. The studies conducted 

revealed a very high prevalence of chronic bronchitis (22.6 

and 23.9% respectively) and pulmonary tuberculosis 

(15.2%) in the glass bangle industry. [11 - 13] The reported 

risk factors associated with chronic bronchitis in different 

occupational groups in the glass bangle industry. [14] 

However, there is scant information on the types of 

pulmonary function impairment in glass bangle workers 

suffering from chronic bronchitis except that of few 

investigators which dealt with the respiratory status of 

healthy and pneumoconiotic bangle workers”. [15] The 

present study was undertaken to evaluate the prevalence 

of different types of respiratory abnormalities in chronic 

bronchitis and the occupational factors responsible for the 

physiological dysfunction among the glass bangle workers. 

This observational, cross-sectional study included a 

sample of 100 women, (selected using snowball sampling) 

working in the bangle industry in Southern Pakistan. The 

women were approached, and their respiratory function 

and oxygen saturation gauged using appropriate 

apparatus. The data was analyzed using SPSS. V. 21.0.

R E S U L T S

The mean values of various spirometry variables (FVC, 

FEV1, IMBC, and PEFR) were within normal range. However, 

FEV1/FVC% was reduced signi�cantly (p < 0.001) among the 

study participants. Additionally, a high prevalence (26%) of 

respiratory impairment was noted. The respiratory 

impairment observed indicated primarily restrictive 

pattern of pulmonary abnormality (18%). The effect of the 

“duration of exposure on the prevalence of respiratory 

impairment in the glass bangle industry was signi�cant (p < 

0.05).

Married

Single

Widowed / Divorced

Never

Current Smoker

Former Smoker

Normal

Impaired

64%

23%

13%

73%

21%

06%

74%

26%

Marital Status

Smoking Status

Respiratory System 
Status

15 -29

30 - 45

46 – 60

Not Formally Educated

Primary

Secondary

Higher

37%

52%

11 %

34%

47%

12%

07%

Age Group

Education

Characteristics Group Percentages

Table 1: Sample Description

FVC

IMBC

PEFR

FEV¹/FVC

Less than 6 Months

More than 6 Months

87.4% + 5.7%

175 + 13.2 l/min

354.5 +  6.54l/min

53.4% + 3.2%

05%

21%

Spirometric 
Values

Duration of 
Exposure

Characteristics Group Mean + SD

> 0.05

> 0.05

> 0.05

< 0.001*

> 0.05

< 0.05**

P - Value

Table 2: Respiratory Functions
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process, were exposed to high concentrations of lead. This 

could be due to the fact that there is a high density of coal 

based furnaces in the work environment of the glass bangle 

industry. [18 - 20] It has been reported a very high 

prevalence of respi- ratory morbidity in the glass bangle 

workers (51.7%) and the control population (38.6%), which 

was attributed to high concentrations of suspended 

particulates, sulfur dioxide, and coal dust in the ambient air 

emanating from the glass bangle industries. The 

prevalence of pulmonary tuberculosis was also found to be 

quite high in the glass bangle workers (15.2%) and in the 

general population (7.8%). The low socio-economic pro�le 

and unhygienic living and working conditions may be the 

etiological factors in the development of the disease in the 

glass bangle workers and the general population of 

Firozabad. [21, 22] They reported that 7.2% of the glass 

bangle workers suffered from radiological abnormalities 

suggestive of mixed pneumoconiosis caused possibly by 

chronic exposure to dust and fumes con- taining different 

metals in the work environment. High levels of air pollution 

in Firozabad were also reported. [23] They found high 

concentrations of sulfur dioxide and suspended 

particulates in the ambient air. [24] Studies reported a 

sulfur dioxide level of 0.159 _ + 0.243 mg/m3 of air inside the 

g l a ss  b a n g l e  i n d u s t r y.  H oweve r,  t h e  a l l ow a b l e 

concentration of sulfur dioxide was below the MAC value 

published. It has been reported that a high prevalence of 

chronic bronchitis from different cities with high pollution 

levels which were attributed to high levels of air pollution to 

large amounts of coal burnt in various industrial units of 

Firozabad. Presence of zinc and lead in the air samples to 

industrial pollution was also reported to be in high 

concentrations of heavy metals such as chromium, copper, 

cadmium, and manganese in hair samples of the bangle 

workers, con�rming the �ndings of the industrial hygiene 

studies. In such a situation of exposure to a wide variety of 

toxicants in the work environment in a number of 

occupations in the glass bangle industry, it is di�cult to 

implicate any one particular agent as a causative factor 

responsible for chronic bronchitis” and associated 

ventilatory dysfunction. [25]

C O N C L U S I O N

The high prevalence of “bronchial obstruction observed in 

the chronic bronchitic glass bangle workers is in all 

likelihood the result of chronic exposures to �ue products 

emanating from various coal furnaces and to multimetals 

prevailing in the work environment. Women in particularly, 

employed in the glass bangle industry have poor 

respiratory health” and continue to suffer from increasingly 

high levels of respiratory impairment.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Hepatitis due to HBV and HCV is extremely prevalent 

around the globe and a substantial burden is exerted by 

these problematic pathogens on the health care settings. 

According to the WHO, over 350 and 250 million individuals 

worldwide are estimated the chronic carrier of HBV and 

HCV, respectively [1]. Signi�cantly high global morbidity 

and mortality are associated with them, and approximately 

one million deaths per annum are attributed to HBV and 
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According to the WHO, over 350 and 250 million individuals have been estimated as chronic 

carriers of HBV and HCV, worldwide. About 1.34 million deaths are attributed to HBV and HCV, 

globally. Objective: To estimate the seroprevalence of HBV and HCV-related hepatitis. 

Methods: For this purpose, a population of 300 individuals was screened for HBsAg and Anti-

HCV antibodies.  Data were collected from tested individuals included their age, gender, 

occupation. Prevalence of HBV and HCV was found at 10% and 14% respectively. Co-infection of 

both pathogens was observed in 1.33% of individuals. Male (18%) were more infected with these 

viruses as compared to females (6%). The highest percentage (75%) of HBV/HCV was in adult 

patients of age between 31-50 years. The various risk factor associated with the spread of viral 

hepatitis were also considered for a better understanding of the routes of spread of these viral 

infections. Results: Out of 300 screened individuals, 21% had a history of going through any 

dental procedure, followed by 17% with needle stick injuries. Only 7.6% of persons had a history 

of any blood transfusion. Conducting such type of seroprevalence studies can help the 

administration and health care authorities to take necessary control measures to minimize the 

chances of acquiring these infections by eliminating risk factors. Conclusion: Further, these 

surveillance studies can also play a signi�cant role in the launch of vaccination programs in 

areas of high prevalence.
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HCV-related liver diseases and their sequelae of 

hepatocellular carcinoma [2]. By the rough estimation of 

WHO, approximately 4.3 million individuals are infected by 

HBV in the Eastern Mediterranean region, each year [3].  

Pakistan was also considered one of the most prominent 

countries with a 7% prevalence of HBV in the late 1980s, it 

was classi�ed as a country with an intermediate 

prevalence of HBV [4]. It has been estimated that the 
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but there is a lapse in available epidemiological data on HBV 

and HCV in Tehsil Arifwala, which is still much required and 

questioned. The present study showed a true picture of the 

cumulative prevalence of infections caused by Hepatitis B 

and Hepatitis C virus and made the comparison possible 

with available data on HCV and HBV in other cities of 

Pakistan.

economic burden due to chronic HCV infections exceeds 

$10 billion/ year, in the USA alone [5]. Unsafe and 

contaminated blood products,  unhealthy dental 

procedures, contaminated barber tools, catheters, 

t a t t o o i n g ,  u n s a fe  s e x u a l  i n t e r c o u r s e  w i t h o u t 

precautionary measures, and different �uids of the body 

are the main sources of the spread of the causative agents 

[6]. HCV and HBV are the major etiological factors involved 

with hepatocellular carcinoma (HCC). Globally, of all tumor 

types, the HCC is the 5th most prevalent tumor, and 3rd 

leading cause of cancer-related deaths [6,7]. When these 

infections are accompanied by in�ammatory reactions, 

destruction of the hepatocytes triggers the regeneration 

and scar formation (�brosis), which then ultimately can 

lead to liver HCC and cirrhosis [8]. Hepatitis B virus is 

responsible for transient as well as chronic infections of 

the liver. Transient infections have a short span of a few 

months, while chronic infections have a long course [9]. It 

is estimated that transient hepatitis B infections result in 

serious illness, of which only 0.5% end with incurable 

fulminant hepatitis [10]. Chronic infections pose more 

serious consequences with 25% of the cases terminating 

permanent liver cancer [11]. The death toll due to liver 

cancer related to Hepatitis B virus infections reaches up to 

one million per year, worldwide. HBV has a very high 

mortality rate. Globally, a population of about 257 million 

has been estimated to have long-life chronic HBV 

infections. By an estimation, chronic hepatitis leading to 

liver cirrhosis, along with hepatocellular carcinoma results 

in 887,000 deaths/year, worldwide. Transmission of these 

deadly pathogens may occur through unprotected sexual 

contact, sharing the needles, unsterile surgical and 

medical equipment including syringes, scissors and 

cutters, and from mother to the fetus during birth. In 

Pakistan the percentage of infection is 61.45% due to 

infected needles and 10.62% because of unhealthy dental 

and surgical procedures. The WHO's global hepatitis report 

2015 estimated that 71 million individuals were positive for 

HCV, which makes up 1% of the world's population, 2.3 

million Individuals also had co-existence of HIV along with 

HCV infection. Uneven distribution of HCV infection is 

observed in the world, but the highest prevalence of HCV 

infections is seen in Eastern Mediterranean and The 

European. The individual prevalence rates in different 

cities of Punjab and provinces are as in Gujranwala 0.4-

31.9%, in Lahore 23.8%, in Faisalabad 16% and 16% in 

Islamabad While in Gilgit Baltistan is 25.7%, in KPK province 

1.5% and Sindh is 1.1-9% [12].  Similarly, screening of blood 

donors showed 2.60% positive results for anti-HCV 

patients in CMH Peshawar, Pakistan [13]. In various areas of 

the world, and also in Pakistan, the sero epidemiological 

various studies and research have been conducted in past, 

For estimating the seroprevalence of HBV and HCV in 

district Arifwala, province Punjab, a descriptive cross-

sectional study was conducted and 300 individuals were 

screened by ICT kit method followed by con�rmation 

through ELISA. Immunochromatographic tests (ICT) were 

used to screen for HBV and HCV-positive samples. 

According to the manufacturer's directions, accurate Acon 

(Acon, USA) strips were utilized. ICT-positive samples were 

subsequently con�rmed through ELISA. SPSS version 23.0 

and Microsoft Excel 2016 were used for the data analysis.

R E S U L T S

Out of 300 screened individuals, 24% (n=72) were found 

positive for either HBV or HCV. Prevalence of HCV was 14% 

(n=42) followed by HBV with 10% (n=30).  Of tested 

population, 71.7% (n=215) were male and 28.3% (n=85) were 

female. Prevalence of viral hepatitis was high in males (18%, 

n=54) followed by females (6%, n=18). The patient's age 

ranged from a minimum of 13 years to a maximum of 63 

years. With the highest frequency, 79.7% (n=239) of 

individuals were adults of age between 25-64 years 

followed by 20% (n=60) of young ones who fell in the age 

group 15-24 years, and only 0.3% (n=1) children of age 13 

years. Marital status of 66.67% (n=200) was 'married' while 

33.33% (n=100) person were unmarried. By occupation, the 

highest proportion was of shopkeepers with 25.3% 

frequency, followed by the farmers, teachers, and health 

care personnel with frequencies of 17.7%, 16.7%, and 14.7%, 

respectively. It is interesting to note that the highest 

number of tested individuals were under matriculation in 

their studies with 34.7% frequency, followed by persons 

with the education of FA/F.Sc with 32% frequency. The 

person who was master's and M. Phil counted for only 5.3% 

and 0.7% of the total sample population (Table 1).

Female

Male

Children (0-14 Years)

Youth (15-24 Years)

Adults (25-64 Years)

Married

Unmarried

Businessman

Farmer

85

215

1

60

239

200

100

31

53

28.3%

71.7%

0.3%

20.0%

79.7%

66.67%

33.33%

10.3%

17.7%

Gender

Age

Marital Status

Demographic Characteristics Number
(N)

Percentage 
(%)
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3). Health Care

Shopkeeper

Student

Teacher

Arifwala

FA

Graduate

M.Phil

Master

Under metric

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

44

76

46

50

300

96

82

2

16

104

277

23

237

63

249

51

268

32

252

48

300

14.7%

25.3%

15.3%

16.7%

100.00%

32.0%

27.3%

0.7%

5.3%

34.7%

92.3%

7.7%

79.0%

21.0%

83.0%

17.0%

89.3%

10.7%

84.0%

16.0%

100.0%

Occupation

Residence

Education

Transfusion

Dental Procedures

Needle Stick Injuries

Sharing Shaving Razors

Endoscopyc / Colonoscopy

Total

Table 1: Overview of collected data for estimating seroprevalence 

of HBV and HCV in Arifwala

Out of 42 HCV positive patients, 9.5% (n=4) were also 

detected positive for HBsAg, while 90.5% (n=38) were 

negative for HBsAg. With respect to the total population of 

samples, 1.3% (n=4) individuals were found infected with 

HBV as well as HCV (Table 2).

Negative

Positive

77.33% (n=258)

8.67% (n=26)

12.67% (n=38)

1.33% (n=4)

HBsAg HCV PositiveHCV Negative

Table 2: Co-existence of HCV with reactive HBsAg

Figure 1: Association of Relative prevalence with occupation

Of the tested population, the highest frequency of 

HBV/HCV positive individuals was of those who have gone 

through any dental procedure (n=63) followed by individuals 

who experienced needle stick injuries (n=51). Only 23 

individuals had a history of blood transfusion, of which 10 

were HCV positive followed by 7 with reactive HBsAg (Table 

A direct relation was observed between occupation and the 

prevalence of viral hepatitis. Both HBV and HCV were 

prominent in health care workers with   3% (n=9) and 2.66% 

(n=8) prevalence, followed by shopkeepers with 2.66% (n=8) 

and 4.66% (n=14) prevalence of HBV and HCV respectively 

(Figure 1). 

HBV

HCV

Viral 
infections

EndoscopyDental 
procedures

23 (7)

23 (10)

63 (14)

63 (25)

51 (16)

51 (20)

48 (8)

48 (16)

32 (7)

32 (15)

Blood 
transfusion

Needle 
stick injuries

Sharing 
shaving 

tools

Table 3: Risk factors associated with HBV& HCV

In the present study, a total of 24% test population was 

screened positive for either HBV or HCV. HBV was less 

prevalent as compared to HCV. Seroprevalence of HBV is 

estimated at 10% in Arifwala through this study. Similar 

results were observed during a study conducted in 

Shenzhen People's Hospital between August 2015 to 

September 2018, and 9.69% of individuals were detected 

positive for HBsAg [14]. Similarly, a Nationwide survey on 

the prevalence of HBV estimated the seroprevalence of 

HBV as high as 13.7%, in Taiwan [15]. Another study 

conducted in Cameroon reported an 11.2% seroprevalence 

of HBV [16]. While the prevalence of HCV was found at 14% 

in the present study. A study carried out in DHQ Mardan of 

province KPK reported a 9% prevalence of HCV [17]. A 

cross-sectional study at Paediatric Medicine Unit in 

Teaching Hospital Dera Ghazi Khan reported only 3.9% HCV 

carriers [18]. This unevenly disturbing of HCV in varying 

patterns around different geographical regions suggests 

that the prevalence of HCV is signi�cantly co-related with 

the non-availability of vaccines and directly depends on the 

living conditions, literacy, public awareness, and also upon 

the healthcare facilities. While almost even distribution of 

HBV might be due to the easy availability of vaccines. In 

fact, after the availability of the HBV vaccine in the 1980s 

worldwide, the prevalence of HBV declined remarkably. 

Gender is another prominent factor that has a direct 

imprint on the prevalence of viral hepatitis in a speci�c 

region due to respective behavioral differences of genders, 

social trends and cultural follows of the community. The 

present study reported 75% (n=54) of the positive 

individuals as males while only 25% (n=18) as females. An 

almost similar trend was observed in a study conducted in 

Rawalpindi, Pakistan, with 7.15% male patients and 5.35% 

female patients [19]. In contrast, a study conducted in 

Vehari, Pakistan reported that 35.19% of males and 37.8% 

of females had viral hepatitis [20]. In the present study, 

HBV and HCV infections were more prevalent in patients of 

age between 31-50 years. 37.5% (n=27) of patients with viral 

hepatitis were falling in the age group 31-40 years and 41-50 

years. Similar results were observed in a work carried out in 

Khyber College of Dentistry, Peshawar. This work reported 

the highest frequency of HBV and HCV in age groups 56-65 

years and 34-45 years respectively [21]. Similarly, another 

study conducted in western Rajasthan, India also reported 
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the highest (54.3%) prevalence in patients of age 30-49 

years [22]. Several miscellaneous risk factors are 

associated with the spread of HCV and HBV. Most 

prominent of these factors may include unhygienic living 

conditions, septic medical and surgical procedures 

including the dental procedures that are carried out 

without sterilization of tools, unprotected sexual 

intercourse, transfusion of body �uids especially the 

transfusion of blood, and unhygienic routine practices like 

sharing the shaving razors and injection syringes among 

the drug abusers. In the present study, the tested 

population had a signi�cant number of individuals who had 

a history of experiencing one of these risk factors. 63 out of 

a total of 300 persons had gone through any dental 

procedure. Of these 63 individuals, 39.68% (n=25) were 

anti-HCV positive, while 22.22% (n=14) were positive for 

HBsAg. Another study conducted in Iraq reported that 77% 

and 75% of HBV and HCV-positive patients with a history of 

any dental procedure [23].  According to the Fact sheet on 

hepatitis 2017, by WHO, dental quackery is unrestrainedly 

practiced in that area of underdeveloped countries that 

have the highest burden of hepatitis [24]. In the meanwhile, 

of 300 individuals, only 23 had a history of blood 

transfusion. Of these 23 people, 43.48% (n=10) were anti-

HCV positive followed by 30.43% (n=7) HBsAg positive 

individuals. A study carried out by the general public in 

Malaysia reported that 8% of HCV-positive individuals had a 

history of blood transfusion [25]. This low frequency of 

transfusion-related transmission of HCV/HBV is due to the 

practice of blood screening that is followed in every health 

care setting in routine.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Cervical vertigo is a phrase used to describe to-and-fro 

vertigo and unsteadiness of gait caused by neck lesions. It 

has been identi�ed as a possible cause of neurological 

disorders. The most prevalent cause of signs and 

symptoms has been identi�ed as direct cer vical 

compression of cervical nerve roots and spinal cord by 

osteophytes, degenerative discs, and misplaced 

vertebrae[1,2]. Patients complaining of dizziness often 

pose a diagnostic challenge because of the varied possible 
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Cervical vertigo is a phrase used to describe to-and-fro vertigo and unsteadiness of gait caused 

by neck lesions. Cervicogenic dizziness is caused by cervical spine involvement. Cervical 

vertigo is caused by a variety of etiologies and processes. Objective: The study was to �nd 

Prevalence of Cervicogenic Vertigo Among Patients with Cervical Spondylosis. Methods: This 

study included 78 individuals who had a con�rmed diagnosis of cervical spondylosis. Data was 

obtained from several hospitals in Lahore using a standardized vertigo questionnaire from all 

participants after clearance from the university ethics council and IRB UOL. Data was collected 

using a convenient sampling strategy. Results: Total of 78 people were selected in study. There 

were 45 men and 33 women among them. In this study, 65 people reported experiencing 

lightheadedness when dizzy, while 13 persons reported not experiencing lightheadedness when 

dizzy. In this study, 65 people reported experiencing blacking out when dizzy, whereas 13 

persons reported not experiencing blacking out when dizzy. Conclusion: According to the 

�ndings of this investigation, cervicogenic vertigo is prevalent in senior individuals with cervical 

spondylosis.
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etiologies responsible for this symptom [3,4]. Because 

many illnesses, both benign and dangerous, can induce 

dizziness, a thorough differential diagnosis for a patient 

complaining of dizziness is not only challenging but also 

necessary. Cervicogenic dizziness is dizziness caused by 

cervical spine involvement. Cervical vertigo is caused by a 

variety of etiologies and mechanisms [5,6]. Cervicogenic 

dizziness is caused by three processes, one of which is 

irritation of the cervical sympathetic nerve system. The 
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convenient sampling strategy. Data were analyzed using 

SPSS version 21.0 after receiving informed written 

consent. All qualitative data, including gender, were 

provided as frequency, while quantitative data, such as 

age, were presented as mean±SD. 

vertebral artery is mechanically compressed or stenosed. 

Involvement of upper cervical spine proprioceptors 

induced by functional abnormalities in segments C0-C3 

[7,8].  Cervical vertigo associated with neck movement 

appears to be more common in individuals with cervical 

disorders than in the general population. Vertigo is known 

to be caused by cervical spine spondylitis alterations [9,10]. 

Walking is a common human movement, but sustaining 

postural balance requires a multisensory and sensorimotor 

capacity that includes biomechanics, sensory function, 

sensorimotor integration, and exercise-preprogrammed 

modi�cations. Even in elderly adults who show no signs of 

sickness, there is evidence of degeneration in several 

sensorimotor systems that enable postural regulation 

[11,12]. Without increasing mortality, dizzy older adults are 

more likely to become handicapped than those who are not. 

There is a severe lack of community-based research on the 

causes of  dizziness,  par ticularly  in  the elderly. 

Nonetheless, certain demographic studies indicate that 

patients over the age of 60 have a higher incidence of 

vertigo –[13,14]. Dizzy patients are generally treated 

through primary care. Final diagnoses are classi�ed into 

three categories: peripheral vestibular diseases, central 

neurological illnesses, and cardiovascular disorders. As a 

result, it appears that the primary care physician is having 

di�culty selecting the appropriate expert for referral and 

further examination of senior patients [15,16]. The goal of 

this study was to determine the prevalence of cervicogenic 

vertigo in geriatric individuals with cervical spondylosis. 

The importance of this study is that it will aid in 

understanding the balance and gait issues linked with 

vertigo in the elderly. This study will also aid in determining 

the potential injuries associated with vertigo in the elderly 

such as falls, bone fractures etc. The objective of this study 

was to �nd out the prevalence of cervicogenic vertigo in 

geriatric patients with cervical spondylosis.

M E T H O D 

This study included 78 individuals of age ranging 45-70 

years who had a con�rmed diagnosis of cer vical 

spondylosis. Data was obtained from different hospitals in 

Lahore and Faisalabad cities utilizing a standardized 

vertigo questionnaire from all participants after clearance 

from the university ethics council and IRB UOL [17]. 

Exclusion criteria was Past medical or surgical history 

related with cervical region, Presence of any metabolic or 

systemic diseases other than cervical spondylosis, 

Congenital cervical anomalies, Vertigo due to other cause 

than cervical spondylosis, Cervical disc prolapse and 

Recent cerebral stroke [17]. Before distributing the 

questionnaire to the participants, signed informed 

permission was obtained. Data were collected using a 

R E S U L T S

In this study, a total of 78 participants were included, out of 

which 45 were male and 33 were females.  In this study, 7 

participants reported that their dizziness �rst occurred 

during last 1 week, 6 participants reported it started in last 2 

weeks, 13 participants reported it started in last 3 weeks, 13 

participants reported it started in last 4 weeks, 4 

participants reported it started in last 1 month, 4 

participants reported it started in last 2 months,  2 

participants reported it started in last 3 months,3 

participants reported it started in last 4 months, 8 

participants reported it started in last 1 year, 5 participants 

reported it started in last 2 years and 13 participants 

reported it started more than 2 years ago, Table 1.

Last 1 Week

Last 2 Weeks

Last 3 Weeks

Last 4 Weeks

Last 1 Month

Last 2 Months

Last 3 Months

Last 4 Months

Last 1 Year

Last 2 Years

More Than 2 Years

Total

7

6

13

13

4

4

2

3

8

5

13

78

9.0%

7.7%

16.7%

16.7%

5.1%

5.1%

2.6%

3.8%

10.3%

6.4%

16.7%

100%

First occurrence of dizziness Frequency Percent

Table 1: First occurrence of dizziness Among participants

In this study, 65 participants reported when they are dizzy, 

they experience lightheadedness while 13 participants 

reported they don't experience lightheadedness when they 

are dizzy. 65 participants reported when they are dizzy, they 

experience loss of consciousness while 13 participants 

reported they don't experience loss of consciousness when 

they are dizzy. 65 participants reported when they are dizzy, 

they experience tendency to fall to the right, to the left, 

forward, backward and 13 participants reported they did 

not experience tendency to fall to the right, to the left, 

forward, backward. 65 participants reported when they are 

dizzy, they experience nausea or vomiting, and 13 

participants reported they did not experience nausea or 

vomiting. 65 participants reported they are completely free 

of dizziness between attacks and 13 participants reported 

they are not completely free of dizziness between attacks. 

65 participants reported changes of position made them 

dizzy and 13 participants reported changes in position did 
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participants reported they experienced blurred vision or 

blindness in episodes.

not make them dizzy. 65 participants reported they know of 

anything that will stop their dizziness or make it better and 

13 participants reported they did not know of anything that 

will stop their dizziness or make it better. 65 participants 

reported they know of anything that will make your 

dizziness worse and 13 participants did not know of 

anything that will  make your dizziness worse. 17 

participants reported they had a head injury and 61 

participants reported they did not have any head injury. All 

78 participants reported they take their medicines 

regularly, Table 2.

D I S C U S S I O N

30 participants reported they did not experienced 

numbness of face or extremities, 24 participants reported 

they constantly experienced numbness of face or 

extremities and 24 participants reported they experienced 

numbness of face or extremities in episodes. 30 

participants reported they did not experience blurred 

vision or blindness, 24 participants reported they 

constantly experienced blurred vision or blindness and 24 

Table 2: Conditions of participants during dizziness

Lightheadedness

Loss of consciousness

Tendency to fall

Nausea or vomiting

No dizziness between attacks

Changing position make dizzy

Changing position make dizzy

Knowledge of anything that will 
Stop dizziness

Knowledge of anything that will 
Make Dizziness worse

Injured head

Regular medicines

Yes

No

Total

Yes

No

Total

Yes

No

Total

Yes

No

Total

Yes

No

Total

Yes

No

Total

Yes

No

Total

Yes

No

Total

Yes

No

Total

Yes

No

Total

Yes

65

13

78

65

13

78

65

13

78

65

13

78

65

13

78

65

13

78

65

13

78

65

13

78

65

13

78

17

61

78

78

Conditions during Dizziness Frequency Percent

83.3%

16.7%

100%

83.3%

16.7%

100%

83.3%

16.7%

100%

83.3%

16.7%

100%

83.3%

16.7%

100%

83.3%

16.7%

100%

83.3%

16.7%

100%

83.3%

16.7%

100%

83.3%

16.7%

100%

21.8%

78.2%

100%

100%

Numbness of face or 
extremities

Blurred vision or blindness

No

Constant

In Episodes

Total

No

Constant

In Episodes

Total

30

24

24

78

30

24

24

78

Experiences during dizziness Frequency Percent

38.5%

30.8%

30.8%

100%

38.5%

30.8%

30.8%

100%

Table 3: Experience of numbness or Blurred vision during 

dizziness.

We can say that cervicogenic vertigo is prevalent in males 

whose ages are above 54 and in females that are above 65 

years, Table 4.

Male

Female

45

33

N Age (Mean+SD)

54.4+3.6

65.1+3.1

Gender

Table 4: Group statistics

Previous research revealed that dizziness can be a sign of a 

variety of illnesses. Some of these disorders can only be 

managed with Physical Therapy. Musculoskeletal problems 

that cause disequilibrium-type dizziness are frequently 

treatable with merely Physical Therapy. Many illness 

processes that cause dizziness, however, necessitate a 

medical-surgical referral instead of or in addition to proper 

Physical Therapy treatments. This demonstrates the 

impor tance of both a comprehensive screening 

examination and, if the screening examination suggests 

that the patient is suitable for Physical Therapy, a Physical 

Therapy differential diagnosis to determine additional 

relevant tests and procedures. The �ndings of this 

investigation and the prior study were identical [18,19].  As 

in earlier research, women were shown to suffer equally or 

more than men in terms of reported dizziness and 

i m p a i r m e n t .  F e m a l e s  r e p o r t e d  h i g h e r 

dizziness/unsteadiness symptoms than males. Females 

ligamentous structures of the neck may be more 

vulnerable to injury and/or biomechanical stressors due to 

less muscle support, resulting in discomfort and 

impairment ––[20,21]. Numerous variables each showed a 

modest relationship with dizziness. This is unsurprising 

given that dizziness is a feeling of disequilibrium or 

instability caused by a mismatch or failure in one or more of 

the several domains that contribute to stability. Dizziness 

as a geriatric syndrome does not rule out the possibility 

that a particular illness is predominantly responsible for 

dizziness in a subgroup of people. [22,23]. This study 

emphasizes hypotensive cardiovascular diseases, a case 
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not previously addressed, as a prevalent contributing 

cause of dizziness. Cardiovascular illnesses were 

responsible for 28% of the symptoms, whereas peripheral 

vestibular disorders, such as vestibular neuronitis, benign 

positional vertigo, and Meniere's disease, were responsible 

for 18% of the symptoms. Radiographically veri�ed 

cerebrovascular illness, severe cervical spondylosis, 

bilateral substantial carotid artery stenosis, drop attacks, 

and basilar migraine all contributed to symptoms in 14% of 

patients. This research did not agree with our �ndings 

since it focused on different causes of vertigo [24,25]. 

Although it is commonly missed, dizziness is a common 

migraine symptom. migraine patients' dizzy episodes were 

debilitating and severe enough to merit tertiary referral to a 

university medical Centre. Nausea and vomiting were 

common complaints, as were hypersensitivity to motion, 

sleep relief, and postural instability. Many of the patients 

noted vertigo, which is de�ned as a sensation of motion in 

one's surroundings or in relation to oneself that occurs in 

discrete, recognized episodes. The remaining patients 

described a motion-sickness-like sensation inside their 

minds as swimming or rocking, but with no sense of 

movement in relation to their surroundings. While the 

dizziness came in �ts and starts, it frequently lasted days to 

weeks. Long bouts of motion sickness were regularly 

broken by bouts of vertigo. This study contradicted our 

�ndings since it focused on different causes of vertigo 

[26,27].
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Water is an indispensable component in the provision of 

dental care. It serves a variety of crucial purposes ranging 

from irrigation of the operating �eld and oral rinsing to 

cooling of rotary instrument [1,2]. The water used in the 

dental unit waterline systems may be derived from 

different sources. Common sources include municipal 

water supply and bottles (tanks) connected to the dental 

unit [3-5]. Microorganisms can inadvertently enter the 

dental unit water supply lines via aerosols and droplets 

generated by the dental instruments [6]. They may also 

reach the DUWL through contaminated bottled water or 
 mains water. These microorganisms include bacteria, 
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Bacteria colonizing surfaces and forming bio�lm in dental unit waterlines is a well-documented 

phenomenon. Pathogenic bacteria from contaminated dental unit water lines are transmitted 

with aerosols and splatter generated during dental procedures. Objective: To identify the 

presence of coliform bacteria and E. Coli in dental unit waterlines of private dental clinics in 

Islamabad and Rawalpindi to see whether they meet the criteria for drinking water. Methods: 

This is a quantitative study carried out on 30 active dental units. Triple syringe and handpiece 

outlet water samples were taken. Samples were evaluated by National Institute of Health (NIH) 

through Polymerase Chain Reaction (PCR). The cultures were incubated twice at 24 and 48 

hours. The presence of coliform bacteria and E. coli in the samples was evaluated. Results: 

Approximately 20% of the samples were found to have coliform bacteria and E. coli. Some 

private dental clinics in Islamabad and Rawalpindi use dental unit waterlines that do not meet 

the criteria for drinking water. Conclusions: Dental unit water lines (DUWLs) must meet the set 

criteria for drinking water to reduce the risk of infections. Contamination with coliform bacteria 

and E. Coli were evident in some of the dental clinics. This contamination can be reduced by 

following Center for Disease Control (CDC) guidelines and using chemical treatment protocols 

for cleaning dental unit waterlines.
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fungi, protozoa, and viruses, some of which may be 

pathogenic. If present in greater than acceptable numbers, 

t h e  p a t h o g e n i c  b a c t e r i a ,  s u c h  a s  L e g i o n e l l a , 

Pseudomonas, and Mycobacteria, may harm the dental 

staff and patients alike [7-9]. DUWL systems consist of 

long, narrow-diameter pipes composed of nylon or 

polyvinyl chloride material. Water may remain stationary 

for long periods in these pipes. This can lead to a rise in the 

water temperature. The �uid dynamics within the DUWL 

systems, therefore, provide the ideal environment for 

pathogenic bacteria to grow and form microbial bio�lms 

[10]. Not only do bio�lms show greater resistance to 
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antimicrobials than planktonic bacteria, but the 

subsequent sloughing of these bacterial bio�lms within the 

dental unit water lines also plays an important role in the 

spread of infection. Even though fatal incidents reported 

because of contaminated DUWL are rare, the risk of 

infection should not be underestimated [11]. According to 

the Centers for Disease Control and Prevention (CDC), 

dental unit water used in nonsurgical treatments should 

have a CFU/mL of less than 500 [12]. The Environmental 

Protection Agency has set this guideline for drinking water 

(EPA) [13]. However, according to the American Dental 

Association (ADA) guidelines, the bacterial contamination 

of DUWL should not exceed 200 CFUs/ml. The guidelines 

also recommend a separate water reservoir other than the 

urban water source, the use of disinfecting chemical 

solutions in the tubes, routine cleaning of water reservoirs, 

the use of �lters, �ushing of the tubes for a few minutes 

before and after dental procedures, sterilization of 

handpieces with autoclave, and use of ultraviolet light for 

disinfection [14]. Many dental o�ces in Pakistan are 

connected to municipal water. The water used in dentistry 

is not standardized, so the minimum criteria to meet is the 

drinking water. This means the absence of Escherichia coli 

and other coliform bacteria [15]. This study aimed to 

identify the water sources and evaluate the presence of E. 

coli and coliform bacteria in the water/air syringe and 

handpiece outlets in private dental clinics of twin cities, 

Islamabad and Rawalpindi. 

The current study was conducted to examine the microbial 

quality of DUWLs of private dental clinics within the twin 

cities, Islamabad and Rawalpindi. Water samples taken 

from 30 private clinics, 15 from each of the two cities, were 

evaluated by microbial testing through NIH. The results 

showed that 6 out of 30 dental units used water that was 

contaminated with Coliform bacteria and E. coli, which 

makes up for 20% of the DUWLs examined. This means that 

80% of all private dental clinics evaluated use water that 

meets the criteria for drinking water. Only 13.3% of the 

DUWLs of dental clinics of Islamabad were found to contain 

these bacteria as compared to 26.6% in the clinics in 

Rawalpindi. This difference may be attributed to better 

q u a l i t y  o f  l i fe,  h i g h e r  l i te r a c y  r a te  a n d  b e t te r 

socioeconomic conditions that prevails in Islamabad [16]. 

Numerous studies have been conducted worldwide to 

determine the bacterial quality of DUWLs [17]. Different 

studies have yielded considerably distinct results 

regarding the type, number, and virulence of these 

organisms. The disparity in these results is not only 

because of the different testing conditions and water 

sources but also because of the variable geographical 

locations in which the studies were conducted. Research 

conducted in Quito and Caracas, in South America, yielded 

undesirably  high number total  v iable counts of 

heterotrophic bacteria and/or coliform bacteria and 

Pseudomonas in 73% of the water samples. These samples 

also contained non-tuberculous mycobacteria in large 

numbers [18]. Another similar study was undertaken in 

Brazil, however, it included evaluation of DUWLs of public 

dental clinics instead of private dental practices. In this 

study, E. coli was not detected in any of the water samples 

analyzed. However, nine of the thirty samples (30%) 

exhibited total coliforms. A study, conducted in Iran, 

demonstrated that 25.5% water samples were positive for 

coliform bacteria [19]. An audit performed in England, for 

determining the quality of DUWLs, showed 72 DUWL water 

samples were tested, and none was contaminated with E. 

coli, but coliforms were recovered from �ve of them (7%) 

M E T H O D S

This descriptive cross-sectional study was approved by the 

Ethical review board of Riphah International University 

(IIDC/IRC/2020/01/010). Water samples were collected 

from 30 private dental clinics in Islamabad and Rawalpindi 

from September to December 2020. Units with working 

air/water syringes and handpiece outlets were included. A 

convenient sampling technique was used. Permission was 

taken from concerned authorities prior to the conduction 

of the study. 100 ml of water from the water/air syringe and 

handpiece outlets of each dental unit was taken in sterile 

sample bottles, provided by the National Institute of Health 

(NIH). Samples were labeled appropriately with the date 

and time of collection as well as details of the dental units 

they were obtained from. These samples were then 

forwarded to the NIH's Department of Microbiology for 

microbial testing of coliform and E. coli bacteria. The data 

were analyzed by SPSS version 24.0.

R E S U L T S

In the present study, an evaluation of 30 water samples 

taken from the DUWLs of private dental clinics of 

Islamabad and Rawalpindi indicates that 20% of these 

clinics do not meet the minimum criteria for drinking water 

(Table 1). Water should be free of coliform bacteria and fecal 

E. Coli to be considered safe for use in dental practice.

Water 
samples

Islamabad

Rawalpindi

Total

15

15

30 

N
u

m
b

e
r Coliform 

bacteria 
and E. Coli 

present 
(Frequency)

Coliform 
bacteria 

and E. Coli 
present(%)

Coliform 
bacteria 

and E. Coli 
absent

(Frequency)

Coliform 
bacteria 

and E. Coli 
absent (%)

2

4

6

13.3

26.6

20

13

11

24

86.6

73.3

80

Table 1: Frequency and percentage of coliform bacteria and E. Coli 

found in water samples of private dental clinics of twin cities
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[20]. This may be attributed to better economy and higher 

standard of care provided in �rst world countries 

compared to developing nations. This variety of results is 

due to many factors, including but not limited to, 

socioeconomic circumstances, literacy rates, types of 

dental practices, professional ethics of practicing 

dentists, sources of water, protocols used for disinfection 

of DUWLs, methods of sample collection and testing, and 

living conditions prevalent in the areas of study. The results 

of the current study show that many private dental clinics in 

Islamabad and Rawalpindi, still use water that does not 

meet the minimum criteria set by the CDC. This emphasizes 

the need for obtaining water from better sources, use of 

distilled water for treatment, routine disinfection of 

DUWLs and regular monitoring of bio�lms in the DUWLs, to 

reduce the risk of infection.

C O N C L U S I O N

DUWLs must meet the criteria for drinking water to reduce 

the risk of infections. Contamination with coliform bacteria 

and E. Coli were evident in some of the dental clinics. This 

contamination can be reduced by following CDC guidelines 

and using chemical treatment protocols for cleaning of 

dental unit waterlines.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

The prevalence of CAD (coronary artery disease), in case of 

some kidney disorder was compared with the normal 

c o r o n a r y  i ss u e s  i n  c a s e  o f  o t h e r  d i s e a s e.  T h e 

atherosclerosis process increased, when link develop 

between cardiological disease and uremia related disease. 

Different unusual risk factors like RBCs de�ciency, 

changes in the metabolism of calcium and phosphate, 

uremic issues and in�ammation do increase when kidney 

fails to perform its normal function [1-3]. For the initiation 

of the atherosclerosis, dyslipidaemia have prime role. For 

the study of homeostasis, after some kidney issues, 

AURORA is used. With the help of this test, different factors 
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CAD (coronary artery disease) has a link with the long-lasting kidney issues. The people 

suffering from some kidney issue may develop coronary artery disorder and its risk factors are 

very similar to the risk factors in other cases. Objective: To assess the parameters of CKD 

(coronary kidney disease) and CAD (coronary artery disease). There was need for the 

establishment of some e�cient predictive methods or biomarkers for the indication of the 

coronary disorder. Methods: To proceed with this study 301 patients were selected. All of these 

patients were admitted in the cardiology ward of the hospital. Among them 151 patients had ACS 

along with CDK while on the other hand, 150 patients had ACS but they do not have any coronary 

artery disease. Both categories of the patients had made, according to the presence or absence 

of coronary artery disease. The progression of Coronary disease was estimated by KDIGO 

(improving global outcome). Results: For the prediction of results, all the attributes related to 

kidney issues as well as coronary artery were analyzed. Different parameters like disease 

history of the patients, regulatory parameter of both ACS and CKD, cardio graphical results and 

angiography states, were carefully estimated for both categories. The characteristics related to 

increased level of myocardial infarction indicated by STEMI. All these inferred that the level of 

initiation of coronary disease is much higher in the group without chronic kidney disease. It was 

estimated about 42 %. However, in the case of CKD group having coronary issues, the raise of 

non-segmented myocardial infarction is lower (28 %). Conclusion: There is increased level of 

CAD in case of kidney disease and in CAD. The different indicators and markers for the coronary 

and kidney disease as well as different cardiological methods were assessed in this study.
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related to the disturbance of homeostasis evaluated as 

well as the role of these factors in the initiation of other 

diseases can also be studied [4-5]. During some kidney 

issues, lipid metabolism of the body also gets disturbed and 

plaques formed [6]. In more severe cases of coronary 

issues, NSTEMI (non- ST-segment myocardial infraction), 

STEMI (ST segment increase myocardial infraction), 

different restriction in coronary arteries and heart occur. 

However, in the kidney patients having CDK, the most 

common symptoms were pain in thoracic region, and 

different other issues observed [7-8]. The different kidney 

issues also disturb the necrosis of cardiac tissues and their 
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M E T H O D S

the function of threshold levels de�ned by National kidney 

base. The lowering of GFR level observed in case of renal 

malfunction, the level of GFR observed for consecutive 4 

months.  For the measurement of cardiac function, 

abnormal ECG changes was observed along with other 

symptoms like pain in thoracic region, and elevation of the 

level of troponin, a necrotic enzyme of cardiac system. For 

myocardial infraction, angiography was done to diagnose 

about the cardiac function. For the assessment of the 

e�ciency of left ventricle, Killip Kimball classi�cation 

used. The level of urea and uric acid was also estimated by 

different methods. After obtaining results from all of the 

tests, for all patients, different parameters of each 

individual patient was calculated and compared by using 

biostatistics and number of other test like Mann-Whitney 

test, Chi square and Kolmogorov-simirnov test. The 

con�dence level was kept 0.05.

markers such as troponins of cardiac regions make the 

diagnosis of acute coronary syndrome di�cult. In case of 

myocardial infraction, the level of biomarker troponin 

raises more than 99 %, which is quite higher than the 

normal condition. The raise of troponin induces pain in 

chest, and EGC graph alterations and cause ischemia of 

heart. Different protocol provided by international cardiac 

organization for the measurement of level of troponin [9-

11]. Different kidney impairments also interfere with the 

normal function of the heart. As a result of kidney surgery 

revascularization of myocardial infraction was observed. 

The results of CKD and ACS have negative effects on 

different therapies such as thrombolytic therapy [12]. 

When therapeutic analysis of treatment of CKD and ACS 

considered, it also has a number of issues; there is no 

effective therapy, when patient has both kidney and 

coronary issue. For the treatment of this disease, 

aggressive reperfusion method was used which is a 

�brinolytic therapy. Different trials begun to reduce the 

mortality rate by this combine kidney and coronary artery 

syndrome. There was an increase in the probability of 

bleeding, if a patient has more acute kidney issue or some 

kind of hemorrhage due to thrombolysis in case of coronary 

issue. The more effective therapy till date, for this 

syndrome is PCI (percutaneous coronary intervention). 

Several other therapies like syntax and bypass grafting, 

were also used for treatment [13-14]. The purpose of this 

study was to analyze the different parameters of ACS and 

CDK and to establish the management for emergency 

cases for the diagnosis.

It was an observational study conducted at Pir Abdul Qadir 

Shah Jeelani Institute of Medical Sciences Gambat. In this 

study, 301 patients were included. All of these patients 

declared for the disease ACS by the cardiology lab of the 

hospital. The patients selected from 2020 to 2021. For the 

inclusion of the patients, it was mandatory to do ECG of all 

the patients. After ECG, patients with the raise of troponin 

level were include. All of the patients have symptoms for 

the coronary artery disease as well as some kidney issues 

like disturbance of homeostasis. Those patients were 

excluded, who had constant changes in Electrocar-

diogram, and not diagnosed with acute disease level (not 

suffering from kidney function alteration). The patients 

were divided into two categories, one with only ACS (150 

patients) and the second one with ACS as well as CKD (151 

patients). The permission was granted to the study group 

by ethical committee, and consent from patients was also 

taken. For the measurement of kidney infection level, 

creatinine formula used for the prediction of kidney 

function; the function was estimated and compared with 

R E S U L T S

The incidence of the disease is similar in male and female. 

The calculated p-value for the gender based incidence 

don't show the signi�cant difference. It was observed to be 

0.76 for the control and experimental group. However, the 

data obtained after comparing the similar groups showed 

that the male are more prone to develop ACS. The p-value 

for the mean age was <0.01. The mean age of the reference 

lot was calculated to be 68.62. The signi�cant p-value of 

the urban origin was <0.01, Table 1.

Table 1: The distribution of gender according to the AC syndrome 

with or without CKD group

The 97 patients were observed at the stage 3 of the 

glomerular �ltration rate (GFR) in the ACS with CKD group. 

While 35 were observed at stage 4 and 18 at stage 5. The 

incidence of the MINOCA and STEMI is higher in the ACS 

group without CKD. The CKD group has the higher 

incidence of stable angina and chronic coronary syndrome, 

Table 2.

STEMI

N-STEMI

Unstable angina

MINCOA

65

42

48

9

0.19

0.04

0.27

0.31

Characteristics P-valueThe ACS without CKD

Table 2: The distribution of different characteristics in the ACS 

group without CKD 

Gender

Women

Men

Number

102

49

Percentage

67.54%

32.45%

Number

99

51

Percentage

66%

34%

0.76

Mean age

Con�dence l
evel (95%)

69 ± 9.9

48.78; 9

64 ±10.7

42.93; 86.1
<0.01

Age

Features
Acute Coronary 

syndrome 
CKD group (n=151)

Acute Coronary 
syndrome without 
CKD group (n=150)

P-value
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The associated comorbidities were studied for the both 

groups with or without CKD. The incidence of the heart 

failure in the CKD group is as higher as 41%. The incidence 

of diabetes mellitus and sequelae of myocardial infraction 

is also higher in this group. The incidence of thoracic pain 

was also greater in non-CKD group. The cardiogenic shock 

percentage was also higher in the CKD group, Table 3.

The biomarker that attest the cardiac origin of dyspnoea 

was considered as its prognosis predictor. The patients 

with impaired renal functions has higher mean values of 

marker while lower mean values were observed in the 

patients with proper renal functioning. The 89% cases 

included in the ACS with CKD group underwent coronary 

angiography while 99% cases of the ACS with non-CKD 

group underwent angiography. In the non-CKD group, the 

single vessel CAD was obser ved with the higher 

percentage, Table 4.

D I S C U S S I O N

The atypical symptoms are observed in ACS. The higher 

number of cardiovascular diseases are associated with 

chronic kidney disease. The mortality rates of the patients 

having ACS with CKD are still unknown. It is the most 

prevalent disease now a day [15]. The biomarkers and 

echocardiography play important role in determining the 

prognosis of the patients. The worst prognosis of ACS is 

observed in the patient with associated CKD. CKD is also a 

predictor of the outcomes of ACS. The worst cardiac 

events are seen in the patients with associated 

cardiovascular diseases. The poor long/short term 

outcomes are associated with the CKD. The ACS in the CKD 

patients complicate the management of the patients. 

There is a need to develop the treatment strategies for the 

patients having CKD with ACS is highly [16-17]. The renal 

functioning must be considered before developing the 

treatment strategies. The congestive heart failure and 

cardiogenic shocks are predictor of mortality in the CKD 

patients with ACS. With the increase in the impaired renal 

functioning the incidence of non-traditional risk factors 

also increases. The patients with ACS having normal kidney 

f u n c t i o n i n g  h ave  c h a ra c te r i s t i c s  t h o ra c i c  p a i n 

predominantly. While in the patient having CKD with ACS 

has higher incident of dyspnea. The patients with retarded 

renal functions have ischemia predominantly. A study was 

conducted in which 356 patients were included, it was 

concluded that the incidence of myocardial infraction in 

the patient with CKD group is higher than the patients 

without CKD. It is observed that the diabetic neuropathy is 

associated with the phenomena. It is most highly observed 

pathology in the patients with CKD [18]. A similar study was 

conducted by the Sosnov et al., depicted that the incidence 

of thoracic pain is much higher in the patients included in 

the non-CKD group. It is not dependent on the diabetic 

neuropathy. Study also revealed that the CKD group has 

higher incidence of shortness of breath. Few studies 

indicated that the cardiovascular risk factors are not 

dependent on the renal functions. The ischemic CAD and 

obliterative CAD are highly in�uenced by the impairment of 

the renal function. Because of the presence of left 

ventricular hypertrophy, the CKD patients are not 

Stable angina

Chronic coronary 
syndrome

Number

59

68

Percentage

39.07

45.03%

Number

38

38

Percentage

25.33

25.33

<0.01

<0.01

Degree I

Degree II

Degree III

NYHA II

NYHA III

Previous heart 
failure
Sequelae of 
myocardial I
nfraction

Inferior territory

Anterior territory

Lateral territory

Anterior and 
inferior territories
Peripheral artery 
disease
Previous ischemic 
stroke

Diabetes mellitus

Thoracic pain at 
admission
Dyspnoea at 
admission
Syncope at 
admission

Cardiogenic 
shock

9

33

19

36

28

63

33

16

16

0

1

2

72

88

68

66

33

20

7

25

7

17

13

29

17

3

12

1

0

17

2

53

130

20

0

10

0.59

0.37

0.01

<0.01

0.02

<0.01

0.01

<0.01

0.42

0.31

0.31

0.17

<0.01

<0.01

<0.01

<0.01

0.16

0.07

Angina pectoris Grading

Features

ACS group 
with CKD

(n=151)

ACS group 
without CKD 

(n=150) P-value

5.96

21.85

12.58

23.84

18.54

41.72

21.85

10.59

10.59

0.00

0.66

17.88

18.54

56.95

56.95

41.72

1.98

13.24

4.6

16.66

4.61

1.33

8.66

19.33

11.33

2

8

0.66

0.00

11.33

1.33

35.33

86.66

13.33

0.00

6.66

Table 3: Percentage comorbidities in the ACS group with or 

without CKD

CAD (double
-vessel)

CAD (three-
vessel)
LMCA

MINOCA

Patient 
without 
coronary 
angioplasty

42

42

22

13

18

27.81

27.81

14.56

8.60

11.92

0.33

0.42

0.13

0.36

<0.01

49

34

13

9

1

32.66

22.66

8.66

6

0.66

CAD (single
-vessel)

Number Percentage

16

Number Percentage

10.59 <0.01

Features
ACS (n=150) ACS/CKD (n=151)

P-value

44 29.33

Table 4: The percentage characteristics of coronary artery 

disease in the CKD and non-CKD group
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characterized by the ischemia. Our study also revealed that 

the QS waves are generally observed in the patients with 

CKD [19-20]. Other studies were also conducted on the 

different people that also depicted that incidence of left 

bundle branch block is higher in the CKD group. The chronic 

in�ammatory process leads to the ventricular remodeling 

that are more common in the CKD group. The patients 

having CKD with proper renal functioning have poor 

prognosis after ACS. During the drug eluting stents, the 

Chan et al.,  study depicted that the cardiac and 

cerebrovascular events ratio was lower. The CABG versus 

P C I  a l s o  d e c r e a s e s  t h e  r a t e  o f  m y o c a r d i a l 

revascularization. The myocardial revascularization do not 

affect the death signi�cantly [21-22].  The CKD patients 

also have the higher incidence of stroke and myocardial 

infraction. The PCI group has higher incidence of repeated 

revascularization as compared to the CABG group. The 

same treatment was given to the patients diagnosed with 

the STEMI and CKD. CKD group has the higher incidence of 

cardiogenic shocks and other complication like left 

ventricle impairment and papillary muscle ischemia. The 

prognosis rate improves in the CKD patients that has 

u n d e r g o n e  m y o c a r d i a l  r e v a s c u l a r i z a t i o n .  T h e 

hemodynamic instability risks are also lower in such 

patients. The survival rates of the patients with CKD and 

STEMI, are in�uenced by the myocardial reperfusion [23].
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Post-operative vomiting (POV) is among the most common 

causes of patients' distress [1]. In the absence of 

pharmacologic intervention, the POV incidence after 

surgery ranges from 20-30% [2] however, it may hike up to 

as high as seventy percent after abdominal surgeries [3]. 

POV can lead to dehydration, anxiety, wound disruption, 

metabolic abnormality, prolonged recovery, and other 

issues with a signi�cant health expenditure burden [4]. 

Thus �nding a pertinent solution to the issue is of utmost 

importance. Various aspects pertaining to the patient, 

such as the fairer gender, smoking habit, past POV history, 

and travel sickness are known to be signi�cant factors 

increasing the risk of POV. Additionally, numerous factors 

pertaining to anesthesia, for example nitrous oxide and 

opioid use and general anesthesia duration have been 
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Postoperative nausea and vomiting are one of the most common complaints following 

anesthesia and surgery. This study was designed to evaluate the e�cacy of dexamethasone and 

metoclopramide to prevent postoperative vomiting (POV) in patients undergoing abdominal 

surgeries. Objective: To compare the e�cacy of injection metoclopramide with injection 

dexamethasone for POV after abdominal surgeries. Methods: This Randomized Double-Blind 

Controlled Trial was conducted in ward 3, Jinnah Postgraduate Medical Centre, Karachi for one 

year., upon a sample of 98 patients, aged 12 to 60 years and undergoing abdominal surgery 

(elective and emergency) divided into two groups (Group A: Injection Metoclopramide 10 mg, and 

Group B: Injection Dexamethasone 8mg), of 49 patients each. The incidence of POV were 

recorded during the �rst 24 h postoperatively. Results: The mean age of the sample stood at 31 

(SD ± 03) years, with most of the sample comprising of males (72.45%). Vomiting was noted in 

both groups, with group a reporting vomiting among 07 individuals and group B reporting 

vomiting among 09 individuals. There was no statistical difference between the incidences of 

vomiting in both groups. Conclusion: After careful consideration, it may be concluded that both 

agents, namely metoclopramide and dexamethasone are e�cacious at minimizing the 

incidence of POV and hence both may be used interchangeably or in conjunction among patients 

undergoing abdominal surgeries.

A R T I C L E I N F O A B S T R A C T

How to Cite: 

Rab, A. ., Parveen, S. ., Iqbal, M. ., Ahmad, T. ., Ali, A. ., & 

Waheed, A. . (2022). Comparison Of Metoclopramide 

and Dexamethasone in Post-Operative Vomiting: 

Comparison of Metoclopramide and Dexamethasone 

in Post-Operative Vomiting. Pakistan BioMedical 

Journal, 5(6).

https://doi.org/10.54393/pbmj.v5i6.589

Key Words: 

Abdominal Surgery, Post-Operative Vomiting, 

Metoclopramide, Dexamethasone, and Therapeutic 

E�cacy.

proposed to carry signi�cant risk of POV [5].  Owing to this 

multifaceted causation of POV, neither of the present 

classes of anti-emetics is entirely curative for patients and 

a single best option continues to elude us. Among the many 

choices available for prophylaxis, the two most used drugs 

are a metoclopramide and dexamethasone [6]. Though 

metoclopramide is an established anti-emetic, the use of 

dexamethasone for this purpose is relatively new. 

Individual clinical research has noted dexamethasone to be 

an effective antiemetic agent capable of lessening the 

incidence of early PONV following abdominal surgeries [7].  

It is also reported that dexamethasone usage is free from 

any marked adverse effects. Moreover, it may decrease 

postoperative pain after laparoscopic cholecystectomy 

[8]. In this modern era of medicine, patients demand to be 
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given the best evidence-based medicine to treat their 

condition. However, owing to a lack of direct comparative 

s t u d i e s  b e t w e e n  t h e  t o p  t w o  d r u g s  f o r  P O V 

(metoclopramide and dexamethasone), healthcare 

professionals are often at loss for ample evidence to 

choose between either of the two. In this scenario, POV 

prevention, following abdominal surgeries is a test for the 

healthcare provider [9, 10]. Owing to the discomfort it 

brings to the patients and the increasing frequency of such 

surgeries being performed on daycare basis, knowledge 

regarding the most effective prophylactic therapy is 

becoming highly desirable for alleviation of undesirable 

POV symptoms and an early home discharge. The high 

incidence and much distress associated with POV merits 

the utmost attention. An ideal prophylactic regimen, if 

identi�ed, can signi�cantly decrease the morbidity 

associated with this condition. The aim of study was to 

compare the e�cacy of injection metoclopramide with 

injection dexamethasone for POV after abdominal 

surgeries.

This randomized double-blind controlled trial was 

conducted in Ward 3, Jinnah Postgraduate Medical Centre, 

Karachi, from November 2020 to November 2021, upon a 

sample of 98 patients, aged 12 to 60 years and undergoing 

abdominal surgery (elective and emergency) divided into 

two groups (Group A: Injection Metoclopramide 10 mg, and 

Group B: Injection Dexamethasone 8mg), of 49 patients 

each. The incidence of POV were recorded during the �rst 

24 h postoperatively. All consecutive patients presenting 

to the study setting and meeting the eligibility criteria were 

allocated to either of the groups (A or B) using computer 

generated simple randomized numbers. The study 

medicines were given by slow (thirty seconds) IV injection. 

Postoperatively, all patients were monitored for POV for 24 

hours. POV was checked at thirty minutes and 2, 4, 8 and 24 

hours after surgery by the researcher. The intensity of POV 

was gauged using a visual analog scale ranging from no 

symptom (0 cm) to maximum intensity symptoms (10 cm). 

The visual analog scale was categorized into four parts: 

zero cm for no symptoms; one to three cm for mild 

symptoms; three to seven cm for moderate symptoms, and 

seven to ten cm for severe symptoms. Data was analyzed 

using the IBM SPSS version 21.0 and M.S Excel 2013. 

Descriptive statistics such as mean ± standard deviation 

(SD) was used for continuous variables such as age and VAS 

Score. Numbers and percentages were used to describe 

the proportion of categorical variables such as sex and the 

frequency and severity of POV.

R E S U L T S

The mean age of the sample stood at 31 (SD ± 03) years, with 

most of the sample comprising of males (72.45%). The 

summary of descriptive statistics is tabulated below in 

Table 1.

Mean Age

Variable

31 (SD ± 03)

71 (72.45%)

27 (27.55%)

78 (79.59%)

20 (20.41%)

Table 1: Descriptive statistics

Group A Group B Comulative

Gender

Type of Surgery

Male

Female

Elective

Emergency

31.5 (SD ± 03)

35 (71.43%)

14 (28.57%)

37 (75.55%)

12 (24.49%)

30.5 (SD ± 03)

36 (73.47%)

13 (26.53%)

41 (83.67%)

08 (16.33%)

Vomiting was noted in both groups, with group A reporting 

vomiting among 07 individuals and group B reporting 

vomiting among 09 individuals. There was no statistical 

difference between the incidences of vomiting in both 

groups, Table 2.

Incidence

POV

0.971

Group A Group B P-Value

07 (14.29%) 09 (18.38%)

Table 2: Incidence of POV in both groups

The severity of POV is tabulated below in both groups, Table 

3.

No Symptoms

Mild

Moderate

Severe

Severity of POV

0.971

0.634

0.929

0.711

Group A Group B P-Value

42 (85.71%)

1 (2.045%)

5 (10.2%)

1 (2.045%)

40 (81.63%)

3 (6.12%)

4 (8.16%)

2 (4.09%)

Table 3: Severity of POV in both groups

A common complication encountered by patients following 

abdominal surgery is POV. The condition, though seemingly 

non-life threatening, is much distressful and at times, a 

stronger source of patient dissatisfaction than even post-

operative pain [10]. POV may hinder the early discharge of 

otherwise recovered patients and thus add to burden on 

the already limited healthcare resources [11]. Having a 

post-operative incidence as high as 63% following certain 

abdominal surgeries, (in the absence of pharmacologic 

prophylaxis [12] there is a dire need to address this 

condition. Metoclopramide and dexamethasone are two 

commonly employed drugs known to offer prophylaxis 

against POV [13].  In this research, the incidence did not 

exceed 18.38% due to the pharmacologic prophylaxis. 

Research suggests that dexamethasone may offer 

successful prophylaxis against POV at a dose of 5–8mg. 

Similarly, there is evidence of metoclopramide too 

exhibiting successful prophylactic ability against POV at a 

dose of 4mg [14]. Existing RCTs have fallen short of 

identifying which among the two pharmacologic agents 

exhibits a better prophylactic ability and provides more 

relief to the patients from POV following abdominal 

surgeries [15, 16]. Research with contradicting claims have 

begun to surface recently, with some claiming 
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dexamethasone to be a better prophylactic agent 

(especially owing to its safety, cost-effectiveness and 

being free from any reported side effects in addition to 

offering pain relief) the while the others supporting 

ondansetron (due to its greater e�cacy) [17, 20].

After careful consideration, it may be concluded that both 

agents, namely metoclopramide and dexamethasone are 

e�cacious at minimizing the incidence of POV and hence 

both may be used interchangeably or in conjunction among 

patients undergoing abdominal surgeries.
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Musculoskeletal pain is most common in our society that 

including neck, shoulder, and back pain [1]. Cervical pain is 

the second most common pathology in our society [2]. 

Cervical radiculopathy occurs with such pathologies that 

have a direct effect on the nerve root, that can be 

compression traction, irritation, foraminal narrowing, or 

degenerative spondylitis changes such as arthritic 

changes [3,5]. C7 is the most common level of root 
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Cervical radiculopathy (CR) is a most reported pathological problem mainly due to herniated 

disc material causing nerve compression or the formation of osteophytes. This impingement 

speci�cally causes cervical pain radiating to arm, numbness, and sensory de�cit. It also affects 

the motor function of the neck and upper extremities. Objectives: To evaluate the comparative 

effectiveness of Maitland manipulation of thoracic spine versus grade I and II Maitland 

mobilization of cervical spine on Pain, intensity, and functional status in patients of cervical 

radiculopathy. Methods: Total 32 patients suffering from cervical radiculopathy were randomly 

assigned to receive Maitland manipulation on thoracic spine along with Conventional 

Physiotherapy (intermittent cervical traction, strengthening exercises) in Group A(n=16) and 

Maitland mobilization on cervical spines along with Conventional Physiotherapy in Group B 

(n=16). Total treatment sessions given to each group was 9 (3 sessions per week). To measure 

outcome numeric pain rating scale (NPRS) and neck disability index (NDI) questionnaire was 

used. Data collection was done at the beginning and post-treatment. Results: The study 

revealed that the mean age of patients was 47.59 with a range minimum of 27 years to a 

maximum of 59 years. Comparison of post-treatment of both groups showed mean NPRS score 

in group A (Maitland thoracic spine manipulation) was 4.56± 1.031 and group B (Maitland cervical 

spine mobilization) was 6.12± 0.50, while post-treatment NDI score group A was 22.44± 10.09 

and group B was 36.88± 8.437 with p=0.000 that was p<0.05. Conclusion: The study concluded 

that both Maitland thoracic spine manipulation and Maitland cervical spine mobilization 

techniques have similar effects in reducing cervical radiculopathy and increasing active range 

of motion. However, Maitland thoracic spine manipulation showed better results in neck pain 

reduction and improved functional status on the comparison.
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compression (43.6-69%)followed by C6(17.6-19%), C5 is (2-

6.6%)while C8 is least common (6.2-10%) [6]. A study from 

Salemi reported the prevalence of cervical radiculopathy 

was 3.5 cases per 1000 population [7].  Cer vical 

radiculopathy (CR) is a serious pathological process mainly 

due to nerve compression from disc herniation, arthritic 

bone spur formation, tumor, or trauma that cause nerve 

root rupture [8-10].  It leads toward neck pain, radiating 

Cervical Spine on pain intensity and functional status in patients of Cervical Radiculopathy
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pain in the arm, and numbness in the speci�c nerve root 

irritation area. Mostly this radicular pain along with the 

motor or  sensor y disturbances [11,12].  Cer vical 

radiculopathy occurs with such pathologies that have a 

direct effect on the nerve root, that can be compression 

traction, irritation, foraminal narrowing, or degenerative 

spondylitis changes such as osteoarthritic changes [13].  

C7 is the most common level of root compression (43.6-

69%)followed by C6(17.6-19%), C5 is (2-6.6%)while C8 is 

least common (6.2-10%) [6]. Cervical radiculopathy's 

typical symptoms are neck pain, dermatomes pattern 

irradiating arm pain [14].  Myotome pattern muscle 

weakness, numbness, impaired re�exes, headaches, 

scapular pain, upper extremities motor and sensory 

dysfunction [15]. The pattern of symptoms and location 

vary from person to person depending upon the level of 

nerve root affected [16]. A study by Hurwitz et.al, 

manipulation treatment and mobilization exercises play a 

great role in long term improvement of neck pain but 

manipulation has a better effect on reducing the pain [17]. 

RXodine and Vernon in 2012, conducted a study on the 

effects of cervical spine manipulation on radiculopathy of 

cervical spine and neck disability index was used as 

measuring tool. The study showed that for cervical 

radiculopathy treatment spinal manipulation can be used 

but need precautionary measurements [18]. Kaur 

Interdeep et.al., done study on the effect of Maitland 

mobilization compare with mulligan mobilization at upper 

thoracic spine in the patient with non-speci�c neck pain 

[19]. There are multidimensional risk factors for developing 

cervical radiculopathy as general medical health, 

o c c u p a t i o n  e n v i r o n m e n t ,  p h ys i c a l  a t t r i b u t e s , 

socioeconomic, status, physiological status [20]. To 

con�rm the diagnosis of CR, electrophysiological tests 

(nerve conduction velocity, electromyography), Diagnostic 

imaging (magnetic resonance imaging) most commonly 

used [21-22]. Manually diagnosing the CR includes speci�c 

tests as the Spurling test, the Upper-Limb Tension Test 

(ULLT), and the distraction test [23]. 

The study was done to discovery the research-based 

selection of the most reliable treatment regimes that is 

MTSM and MCSM for the patients with cervical spine 

radiculopathy. So, this study will be bene�cial equally for 

physical therapists as well as patients.

with Maitland thoracic spine manipulation, strengthening 

exercises, cervical traction and group 2 with Maitland 

grade I and II  mobilization of the cer vical spine, 

intermittent, and strengthening exercise). Both male and 

female patients of 20 years having cervical radiculopathy 

(due to disc herniation at cervical spine, bone spur 

formation) and patients with Spurling test positive, cervical 

distraction test, upper limb tension test (ULTT), was 

included in the study. All other patients who had 

osteoporosis, any tumor, fracture history, TOS and cervical 

rib formation, patients with CNS involvement were 

excluded. Total 32 patients who have complaints of 

cervical radiculopathy were selected. The patient's 

examination including Assessment, History, Palpation and 

Observation was carried out to rule out any active 

pathology or other causes of included systemic illness. All 

the subjects were observed from the front, back and lateral 

view to see the change in the alignment of the cervical 

spine and upper limb and to see in contour changes. 

Palpation of soft tissue structures around the cervical 

spine, shoulder, upper back, and arm to see the tenderness 

and temperature difference around these areas. 

Demographics data such as age, gender, marital status, 

occupation history were recorded by the predesigned 

Performa. Patients were allocated to the two treatment 

groups using computer-generated randomization. 

Patients of Group A (n=16) were treated with Maitland 

thoracic spine manipulation besides conventional 

Physiotherapy. Patients of Group B (n=16) were treated with 

Maitland Grade I and II cervical mobilization along with 

c o n ve n t i o n a l  p h ys i o t h e r a p y.  T h e  C o n ve n t i o n a l 

Physiotherapy Protocol that was given to every patient was 

a hot pack for 10 minutes, Intermittent cervical traction 

(CT), Cervical muscle strengthening exercises (2 sets of 5 

repetitions each). Each patient was given 9 sessions in 3 

weeks (3 sessions per week). Outcome measures used for 

data collection were Numerical pain rating scale 

(NPRS)Neck disability index (NDI) questioner. A use of 

goniometer to measure cervical spine Ranges of motion.  

Data were entered and analyzed through SPSS version 16.0. 

All the qualitative variables were presented as frequency 

tables and percentages. All the quantitative variables were 

presented as mean ± SD along with its (max-min). To 

compare the mean differences of quantitative variables T-

test was applied. p-value <0.05 was taken as signi�cant 

values.
M E T H O D S

Single Blinded Simple Random Sampling technique was 

used for this study. The study was done from August 2017 to 

January 2018 with total time of 6 months. The sample size 

was 32 with 95% con�dence interval. Total 32 patients 

were divided into two groups. Treatment given to Group 1 

R E S U L T S

From 32 patients, group A having 7 males and 9 females and 

group B having 9 males and 7 females. In 32 patients total 

50% of males and 50% of females contributed to the study. 
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6.12± 0.50, while post-treatment NDI score group A was 

22.44± 10.09 and group B was 36.88± 8.437 with p=0.000 

that was less than p=0.05.  The results after statistical 

analysis showed that there is signi�cant difference in mean 

value of Numeric Pain Rating Scale pretreatment score and 

Numeric Pain Rating Scale post treatment score (t = -5.455, 

p =.000). The both two groups showed signi�cant levels of 

improvement in pain intensity (P < 0.000), at post treatment 

value (P < 0.000). As p = 0.000 is less than 0.05 so on the 

basis of these values null hypothesis will be rejected and 

research hypothesis wi l l  be accepted.  Mait land 

manipulation of thoracic spine treatment protocol prove to 

be more effective than Maitland grade I and II cervical spine 

mobilization.

D I S C U S S I O N

Group Statistics Std. Error Mean

A

B

C

D

.258

.125

2.525

2.109

 Figure 1: Age of participants

This research concluded that both Maitland thoracic spine 

manipulation and Maitland cervical spine mobilization 

techniques are effective in reducing pain, functional status 

and better active range of motion outcome as p=0.000 that 

p<0.005 showed both techniques are statistically 

It shows that the minimum age was 27 years and the 

maximum age was 56 years, while in group B minimum age 

was 35 and the maximum age was 60 years

N Mean+SD

16

16

16

16

4.56+1

6.12+0.5

22.44+10.1

36.88+8.4

Post numeric pain 
rating scale

Post neck disability 
index

Levene's Test 
for Equality 

of Variances
t-test for Equality of Means

F Sig. t Df
Sig.(2-
tailed)

Mean 
Difference

Std. Error 
Difference

95% Con�dence 
Interval of the 

Difference

NPS score 
(numeric 
pain rating 
scale)

Lower Upper

7.607 .010 -5.455 30 .000 -1.562 .286 -2.147 -.978

-5.455 21.689 .000 -1.562 .286 -2.157 -.968

NDI score 
(neck 
disability 
index)

.294 .591 -4.388 30 .000 -14.438 3.290 -21.156 -7.719

-4.388 29.079 .000 -14.438 3.290 -21.165 -7.710

Independent Samples Test:  Comparison of post-

treatment of both groups has shown mean NPRS score in 

group A (Maitland thoracic spine manipulation) was 4.56± 

1.031 and group B (Maitland cervical spine mobilization) was 

Treatment of  cer vical  radiculopathy by several 

physiotherapy techniques. This study aimed to compare 

the effect of Maitland manipulation of thoracic spine and 

Maitland Grade I and II mobilization of cervical spine along 

with conventional physical therapy in decreasing pain and 

improved functionally, and cervical ranges of motion in 

patients of cervical radiculopathy. Within-group analysis 

showed that there was a marked reduction in patient-

reported pain scores when pre intervention and post-

intervention values were compared in both groups. 

Comparison of post-treatment of both groups showed 

mean NPRS score in group A (Maitland thoracic spine 

manipulation) was 4.56± 1.031 and group B (Maitland 

cervical spine mobilization) was 6.12± 0.50, while post-

treatment NDI score group A was 22.44± 10.09 and group B 

was 36.88± 8.437 with p=0.000 that is less than p=0.05. So, 

post-treatment results showed that Maitland Manipulation 

of Thoracic spine is more bene�cial than Maitland grade I 

and II mobilization of cervical spine in pain reduction and 

improving functional status in cervical radiculopathy. The 

limitations were that the Patients of this study were 

obtained from the Male and female department of 

Physiotherapy, Mayo Hospital, Lahore. So, the research 

may not give a larger perspective concerning the 

prevalence of the disease. There was a limitation of Sample 

size. Recommendations were that study can be improved 

by maximizing sample size and by using different hospital 

settings, follow-up should be more than 3 weeks to get 

better results.

C O N C L U S I O N
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

The third most common gynecological malignancy among 

younger women is cervical carcinoma. In cervical 

carcinoma, the tissue of cervix and narrow end of uterus 

have malignant cells. The mean decisive age is 61 years [1-

2].  Cervical cancer remains asymptomatic at the early 

stages, the later stages of cancer involve vaginal bleeding, 

lymphatic or ureteral compression and watery discharge. 

Many risk factors are associated with cervical carcinoma 

[2-3]. There is a strong association between cervical 
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The crucial factor that plays important role in diagnosis and prompt treatment management of 

cervical cancer is staging. To stage cervical carcinoma Magnetic Resonance Imaging (MRI) is 

considered to be the most accurate and gold standard diagnostic tool. Objective: The aim of the 

present study was to elaborate the diagnostic accuracy of MRI in correlation with 

Histopathological Examination (HPE). Methods: The 53 patients diagnosed with cervical 

carcinoma attending the gynecology department of hospital from May 2021 to April 2022 were 

included in the study. Those patients who had undergone the abdomen and pelvis MRI ful�lled 

the inclusion criteria. The MRI and histopathological examination not only help in staging of 

cancer but also consider valuable in tracking tumor location, size and extension. The 

retroperitoneal lymphadenopathy, and involvement of the tumor to the adjacent areas was also 

evaluated by the study. Staging of all patient was done according to the International Federation 

of Gynecology and Obstetrics FIGO standards. Findings of MRI and HPE were assessed. For 

statistical evaluation of data, the SPSS version 22.0 was used.  For quantitative variables the 

values were represented as mean with standard deviations. Results: The 54.46±9.29 years was 

the calculated mean age. Squamous cell carcinoma was diagnosed in almost 46 patients (87.5% 

cases). Stage IB carcinoma was diagnosed in almost 47.91% cases. Pelvic lymphadenopathy was 

observed in 8.34% cases, while metastasis of pelvic nodal lymph was observed in 4.16% cases 

on the HPE. Conclusion: Malignant diseases require early and accurate tool for their diagnosis. 

For identi�cation of cancer stage and better planning of treatment of cervical carcinoma the 

highly non-invasive modality MRI can be used. With the advents in MR imaging, it is considered as 

gold standard diagnostic tool with better sensitivity, speci�city and high accuracy for cervical 

carcinoma.
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cancer and Human Papilloma virus (HPV). HPV can be found 

in about 90-95% cases of cervical carcinoma. HPV-16 found 

in about 50% of cervical cancer patients HPV-18 in about 

15% of cervical cancer patients and HPV-45 in about 8% of 

cases respectively. Smoking, Oral contraceptive pills, high 

parity, Intrauterine devices and weak immune system are 

other risk factor involved in causing cervical carcinoma [4-

5]. For better planning of treatment, it is necessary to 

identify the signi�cant factor play crucial role in prognosis 
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o f  c e r v i c a l  c a n c e r.  S q u a m o u s  c a r c i n o m a  a n d 

Adenocarcinoma are histological types of cervical 

carcinoma. Mucinous carcinoma, mesonephric carcinoma, 

a n d  e n d o m e t r i o i d  c a r c i n o m a  a r e  i n c l u d e d  i n 

Adenocarcinoma [6]. The squamous cell carcinoma shares 

almost 75% cases of cervical carcinoma. MR imaging most 

clearly depict many such factors. Adenocarcinoma, 

adenosquamous cell carcinoma are involved in other 10-

15% cases [7-8]. Because of formal screening of cervical 

carcinoma in developed countries the total percentage of 

cases has reduced to half. But in the developing countries 

the cases are increasing. The most effective test for 

screening of cervical cancer is Papanicolaou (Pap) HPV test 

[9]. Surgery is recommended for the patients diagnosed 

with early stage cervical cancer (stages I and IIA), while 

radiation therapy in combination with chemotherapy is 

used to treat advanced stage cervical cancer (stage IIB or 

greater). It is di�cult to distinguish the cervical cancer 

stages. According to former International Federation of 

Gynecology and Obstetrics (FIGO) the patients with the 

metastasis of lymph node are included in (stage IIIC) [10]. 

The common diagnostic tool for histopathological 

examination of cervical carcinoma is cervical biopsy. The 

e�cient modality to track tumor location, its size, volume, 

extensions and depth of stromal invasion is MRI.  It also 

plays crucial diagnostic role in evaluation of metastases of 

lymph node. The Non-invasive MRI has superseded the use 

of invasive techniques. MRI also play putative role in pre-

treatment of uterine cervical carcinoma [11-12].

non-participation rate. Hence 52 was calculated as sample 

size. The patients presented with diagnosed cervical 

carcinoma after MRI of abdomen and pelvis was included in 

the study. GE- Optima MR 360 1.5 T 16 channel was used for 

diagnostic purposes. Pelvis-3 Plane T2, T1 axial, STIR axial, 

diffusion was set as standard MRI protocols. Post-

contrast-T1FS pre, dynamic contrast for uterus, 3 Plane T1 

FS, Axial lava, Coronal lava. Screening of upper abdomen-

T2FS Axial, Coronal T2 Haste, diffusion. Gadopentetate 

Dimeglunine Injection USP-10 mL was used as contrast 

agent. The patients with elevated renal parameters, and 

history of contrast allergy were excluded from contrast 

study. The stages of cervical carcinoma were allocated on 

the basis of 2018 FIGO revised staging system for cervical 

carcinoma. The data obtained from MRI and HPE were 

assessed.  SPSS version 22.0 was used for the analysis.

M E T H O D S

It was a retrospective Study with statistical approach 

conducted in BKMC/ MMC, Mardan for the duration of six 

months from January 2020 to June 2020. This study was 

conducted on 53 patients presented with cervical 

carcinoma at gynecology department of hospital. The 

duration of the present study was 14 months from May 2021 

to April 2022. The result obtained from Shweel MA et al., 

study depicted that the proportion of squamous cell 

carcinoma as 73.3%. The sample size of present study was 

calculated according to the Shweel MA et al., study 

squamous cell proportion [13]. The con�dence level of the 

study was calculated as 95% with absolute precision of 

13%. To reduce the standard error the in�nite population 

correction was applied on the study. For calculation of 

sample size, the given formula; n = Z2 P (1 – P) / d2

In the given formula the n is the sample size, z is the statistic 

for a level of con�dence and p is the expected prevalence of 

proportion [14]. The P value for expected prevalence of 

proportion 73.3% is 0.733. The d is the precision. From the 

above formula the calculated n was 45. About 5% was the 

R E S U L T S

The 53 patients attended the hospital was included in the 

study. The 54.46±9.29 years was the calculated mean age. 

The age of youngest patient was 32-years, while the oldest 

patient included in the study was 74-year-old. From HPE 

the 47% patients were diagnosed with mass lesion of 

cervix. Almost 16% has the extension of mass lesions to the 

upper 2/3rd of the vagina. The Two out of 53 was diagnosed 

with the micro-invasive carcinoma cervix and other two 

was diagnosed with pelvic lymph nodes. The results of HPE 

and MRI are highly correlated. About 47% cases of mass 

lesion of cervix was diagnosed by MRI. The mass lesion 

extension to the upper 2-3rd of vagina was observed in 16% 

cases, parametrical in�ltration was observed in about 16% 

cases, and other 8% was diagnosed with Pelvic 

lymphadenopathy. About 6% cases was diagnosed with 

Retroperitoneal lymphadenopathy, 2% with the cervical 

extension to the lower 2-3rd of the vagina, 2% with cervical 

mass lesion Invasion of the urinary bladder, 4% with 

invasion of rectum. There was no patient with cervical 

mass lesion extension to the pelvic sidewall (showed in 

table 1). On HPE the majority of the (87%) patients were 

diagnosed with squamous cell carcinoma. Other 4% was 

diagnosed with squamous/adenocarcinoma and 4% with 

poorly differentiated carcinomacer vix, 2.1% with 

adenocarcinomas, and another 2.1% with carcinoma in 

situ. The majority of the patients 62% presented with 

cervical carcinoma complaint about white discharge. 

Other 60% were suffering from postmenopausal bleeding, 

47.9% with lower  abdominal  pain  and 16% with 

dysmenorrhea. The total diagnostic accuracy was 50%, as 

sensitivity of MRI was observed to be 47% with HPE 

speci�city of 52%. MRI has 50% sensitivity in predicating 

HPE with 92% speci�city. The diagnostic accuracy is 90%. 

DOI: https://doi.org/10.54393/pbmj.v5i6.548
Orakzai ZJ et al.,

Magnetic Resonance Imaging in Carcinoma of Cervix Taking Histopathology as Gold Standard

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
140



MRI has 100% diagnostic accuracy in predicting HPE, Table 

1.

for cervical carcinoma are HPV and Papanicolaou test. MRI 

and PET-CT are used for diagnostic purposes in the 

advanced disease cases. According to the results the 

87.5% of patients was diagnosed with squamous cell 

carcinoma. The 4.2% patients have poorly differentiated 

carcinoma on HPE. 2.1% patients had in situ carcinoma 

[18]. The �ndings of our study were comparable to the 

study conducted by Collettini F. In their about 80-90% 

patients were diagnosed with squamous cell carcinoma. 

The stage IB carcinoma was diagnosed in about 47.91% 

patients, stage IIA carcinoma in about 16.67% patients. 

While other 16.6% were diagnosed with stage IIB 

carcinoma. According to the study conducted by Shweel 

MA et al. stage IB carcinoma was observed in 6.6%, Stage 

IIA in 40.3%, Stage IIB in 26.6% and another Stage IVA 

carcinoma in 26.6% [19]. The stage IB was observed in the 

most of the patients. In our study three patients was 

detected with stage IA with no abnormality seen under MRI.  

Both MRI and HPE are accurate in diagnosis of extension 

and involvement of carcinoma. The MRI and HPE both 

showed the similar results of cervix mass lesions in about 

47.9%. Similarly, in about 16.66% the upper 2-3rd of the 

vagina was involved. The lymph node metastasis on HPE 

was observed in 4.16% patients, and other 8.33% has 

involvement of pelvic lymphadenopathy [20]. MRI not only 

help to clearly identify the paramaterial in�ltration, urinary 

bladder. The results of HPE and MRI was comparable. The 

study conducted by Shweel MA et al., depicted that the 

results of magnetic resonance imaging are comparable to 

histopathological staging. Two patients were observed at 

Stage IIA. The one patient with Stage IIB disease was 

observed in our study [21-22]. The study conducted by 

Morimura et al., concluded that MRI has high speci�city of 

about (99.2%) and high sensitivity of about (88.5%) for 

diagnosis of cervical carcinoma. The Shweel MA et al., 

showed that the sensitivity of MRI was 100% and speci�city 

was 100%. With su�cient con�dence level that are 

achievable through MRI the absence of rectal and bladder 

invasion can be diagnosed. MRI has low sensitivity in the 

cases where evaluation of metastasis in normal-sized 

lymph node is needed [23]. Parametrium invasions of 

cervical carcinoma has strong in�uenced on the staging 

and treatment of the cancer. Shweel MA et al., used MRI to 

detect parametrial in�ltrations the sensitivity of MRI was 

about 100% with 85.7% speci�city. In a study conducted by 

Nisha et al., the sensitivity and speci�city was 60% and 

100% respectively. The accuracy rate of MRI in diagnosis 

was calculated as 90%. In about 80% patients the cervical 

carcinoma was metastasized to pelvic lymph node . The 

sensitivity, accuracy and speci�city was observed as 100%, 

96% and 96.1% respectively in the study conducted by Kim 

D I S C U S S I O N

Cervical carcinoma has highest mortality ratio in 

developing countries. This type of cancer shares second 

highest number among the women of age 15-44 years. The 

squamocolumnar junction are the most common origin 

sites of cervical carcinoma in younger women, while in 

older women the cancer mostly originates from 

endocervical canal [15]. The lesion of the cervix either 

protrudes to vagina or invades to myometrium. The 

standardized mortality rate of cervical carcinoma is also 

high. It is as most common gynecological malignancy with 

the highest morbidity rates [16]. For management and 

control of malignant diseases early and accurate diagnosis 

is required. In this regard, MRI and ultrasonography are 

widely used.  The present study was conducted to evaluate 

the diagnostic accuracy of MRI in detection of cervical 

carcinoma [17]. The most commonly used screening test 

Extension Percentage Frequency

Mass lesion con�ned to the cervix

Extension of lesion to the upper two-third of vagina

Extension to the parametrial in�ltrations

Pelvic lymphadenopathy

Retroperitoneal lymphadenopathy

Extension of  lesion to  lower 2-3rd of vagina

Invasion of the urinary bladder

Rectum invasions

Extension to  the pelvis

Histopathological Examinations (HPE) Findings

47%

16%

16%

8%

6%

2%

2%

4%

0%

25

9

9

4

3

1

1

2

0

Mass lesion of cervix

Extension to upper two-third of the vagina

Micro invasive carcinoma

Pelvic lymph node

47%

16%

4%

4%

25

9

2

2

Table 1: Clinical diagnosed cases distribution according to 

histopathological HPE and MRI �ndings

The staging of cervical carcinoma was done in accordance 

with FIGO standards. The 47% cases of stage I B, 16% cases 

of stage II A, 16% cases of stage II B was diagnosed. Stage I 

A, stage III C1, stage III C2 and stage IV A have equal share of 

2%. The 1% cases of Stage III A were reported (shown in 

Table 2).

Staging of cervical carcinoma Percentage Number

Stage I B

Stage II A

Stage II B

Stage I A

Stage III C1

Stage III C2

Stage IV A

Stage III A

47%

16%

16%

4%

4%

4%

4%

2%

25

9

9

2

2

2

2

1

Table 2: Staging of cervical carcinoma and their respective 

percentage
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WY. The parametrial in�ltration was detected in about 

16.6% cases. MRI is a non-invasive modality. MRI not only 

help to diagnose the main prognostic factor involve in 

cervical carcinoma but also give insight for selection of 

best therapeutics approach. To depict primary tumor the 

imaging modality MRI is widely used. In our study the 

correlation between HPE and MRI was observed [24].
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Staging is a crucial factor in order to determine the 

treatment strategy for the malignant diseases. Cervical 

carcinoma is common type of tumor among women 

globally. Its increasing prevalence and higher mortality and 

morbidity rates are raising it as a challenging type of 

cancer. Therefor the need of the hour is to determine best 

diagnostic tool for identi�cation of stage of cancer, its 

location, size, lesions extensions and metastasis. MRI 

being a non-invasive imaging modality is proving to be more 

effective diagnostic method with higher accuracy and 

better speci�city and sensitivity.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Cervical radiculopathy is de�ned as the marked nerve 

compression from arthritic bone spur or herniation of 

discs. Peak annual incidence of cervical radiculopathy is 2.1 

cases per 1000 and occurs in fourth and �fth decades of 

life;3.3 cases per 1000 cases of cervical radiculopathy are 

reported [1]. Common cause of symptoms in upper 

extremity is the spondylosis occurring at cervical spine and 

the herniation of disc leads to the cervical radiculopathy. 

Sometimes there is unknown cause for cer vical 
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ELDOA is a revolutionary technique for improvement of health and longevity of the spine which 

is introduced by French osteopath; Guy Voyer. The primary goal of ELDOA is to apply focused 

internal tension and load to decrease pressure on the discs of spine, increase blood �ow and to 

reduce pain at cervical spine. There is little high-quality evidence on best no operative therapy 

for cervical radiculopathy. Objective: To determine the effects of Modi�ed ELDOA technique in 

patients with cervical radiculopathy in terms of pain, nerve tension and disability. Methods: 

Thirty patients were randomly assigned either to a group that performed modi�ed ELDOA along 

with conventional treatment aimed at decreasing the effects of pain, nerve tension and 

disability or to a group that performed ELDOA and received conventional treatment having the 

same goal as the former. Randomized controlled trial was selected as the design of study. 

Treatment protocol of control group included hot pack, TENS, PIR(MET) 4 reps with 6 sec hold, 

Maitland oscillations (20 reps in 3 sets), ELDOA at cervical spine, Neurodynamic stretching of 

involved nerve. Treatment protocol of experimental group included hot pack, TENS, PIR(MET)4 

reps with 6 seconds hold, Maitland oscillations (20 reps in 3 sets), modi�ed ELDOA at cervical 

spine, Neurodynamic stretching of involved nerve. Each patient received 8 sessions on 

alternate days covered in a total span of 16 days. Assessments were done at 1st 8thsession.The 

tools used were NDI, NPRS and ROM through goniometer. IBMSPSS-21 was used to analyze data. 

Results: The results demonstrated that treatment protocols of both the control and 

experimental groups have signi�cant effects on reducing pain, tension and disability and 

improving mobility of cervical spine. Whereas, for difference in effectiveness of modi�ed 

ELDOA and ELDOA, the overall p-values came out to be >0.05 while comparing the end values of 

both groups, showing that there is a non-signi�cant difference in the effects of ELDOA and 

modi�ed ELDOA. Conclusion: Modi�ed ELDOA works effectively in posture correction hence 

improving the functional status of patient. Modi�ed ELDOA and ELDOA postures help in 

treatment of cervical radiculopathy. The effectiveness of ELDOA and modi�ed ELDOA has a 

non-signi�cant difference.
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radiculopathy [2]. The cervical vertebrae are categorized 

into two categories, Atypical and Typical vertebra. 

Vertebral bodies of cervical spine mainly composed of 

trabecular or cancellous bone and small in comparison of 

other spinal vertebras. Atypical vertebras include Atlas C1, 

Axis C2 and Vertebra Prominens C 7 while C3 to C6 are 

included in the category of typical vertebra of cervical 

spine [3]. Skull is holded by Atlas by the help of atlanto-

occipital joint aiding in nodding movement of head. Axis 
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forms a pivot that aids in rotation of the Atlas.C7 vertebra is 

also atypical vertebrae of cervical spine due the prominent 

spinous process. The features of typical vertebrae are 2 

transverse foramina, bi�d spinous process and a vertebral 

foramen [4]. Fibro cartilaginous cushions are naturally 

occurring in between the adjacent vertebrae of the 

vertebral column, termed as intervertebral disc. This disc 

serves the spine as a shock absorbing component. The 

number of discs present in the cervical spine is 6. The 

intervertebral disc is divided into two portions [5]. One is 

the nucleus pulposus and the other is annulus �brosus. The 

inner portion, nucleus pulposus, is resistant to axial forces 

and is gelatinous in nature along with higher water content 

[6]. The outer portion, annulus �brosus, is comprised of an 

outer �brous ring which is �exible as well as tough in nature 

and serves as keeping the vertebrae together and allowing 

movements in spine. In comparison to lumbar spine's 

intervertebral discs, the discs belonging to cervical spine 

are not having concentric laminate of collagen �bers in 

annular portion [7]. The collagen aligns in the form of 

crescent mass tapering the uncinate processes laterally 

and anteriorly more in thickness and in the posterolateral 

direction it is de�cient forming thin layer paramedian [8]. 

Neck disorders have a major distinct of cer vical 

radiculopathy. Cervical radiculopathy supervenes when 

nerve in neck is tamped down or peeved where it arms away 

from the spinal cord [9]. The wear away or malfunction of 

nerve that results if one of the nerve roots nears the 

cervical vertebrae is �attened (decreased circumference 

of intervertebral foramen), the condition is termed as 

cervical radiculopathy [10]. Depending on the site of 

vitiated nerve roots, a�ict of nerve roots in the cervical 

region can initiate ache and decreased sensations on the 

nerve's tract into the arm and hand. Firing pain fanning out 

towards arm, neck, chest, upper back, and shoulders are 

distinct precursors of cervical radiculopathy [11]. One can 

undergo curtailment of sensory stimulations, fatigue in 

muscles of upper limb and prickling in hand and �ngers 

[12]. ELDOA technique works tardily but expeditiously to 

build up the improvements in the postures adapted by our 

body because of the sedentary lifestyles. These postures 

were designed by Guy Voyer [13]. The purpose behind the 

development of these postures was to improve bad 

postures and dehydration of discs. ELDOA is basically a 

French acronym when translated to English is termed as 

LOADS (Longitudinal osteo-articular decertation 

stretches). It is an active traction exercise used for spacing 

the joints and works by creating tension in the Fascia of the 

body. Hence it would be explained as postural self-

normalizing pedagogy organized for broadening the space 

within a selected articulation [14]. This is done by creating 

facsial tension to �x the vertebra above the marked disc. 

ELDOA poses are very speci�c examined to other 

techniques. Disc encryption existing at any level of spine 

can be addressed through speci�c ELDOA poses [15]. 

Position involving speci�c intervertebral level is conserved 

by ELDOA.  Dissertation of the targeted intervertebral level 

occurs because of the myofascial tension induced 

between superior vertebra which is a wandering point and 

the inferior vertebrae which is a �xed point. Verbal cues are 

given to the subject for the encouragement goals and for 

maintaining proper position and not to drop a pose [13]. 

ELDOA tends at multilevel of spine and can target speci�c 

levels as well. Subject is asked to focus on the breathing 

pattern to achieve better results and aid mental relaxation. 

While performing ELDOA, marked articular level is felt by 

therapist and �ne tuning of subject is attained. Maintain the 

position of ELDOA unless the decapitation movement is 

felt. Achievement of �nal position of ELDOA needs working 

of therapist on the patients. ELDOA involves different 

levels of spine. The effects of ELDOA are improvements in 

postures [15].To determine the effects of Modi�ed ELDOA 

technique in patients with cervical radiculopathy in terms 

of pain, Nerve Tension, and disability.

M E T H O D S

Inclusion Criteria: Cervical Radiculopathy (Unilateral), Pain 

more than 3 on NPRS AT Neck, Both Gender, Age between 

30 to 50years, three of the listed tests responds positively. 

ULTT for median, radial, or ulnar nerve, Limited ROM 

(anyone), Cervical Distraction test, Springing Test, 

Spurling's test. Exclusion Criteria: Malignancy, infection, 

trauma, bone deformities, Acute Disc Protrusion, Positive 

VBI, Positive Sharp purser test. Measurement Tools: 

Numeric pain rating scale. ROM (Goniometer), NDI, 

Neurodynamics [16]. Intervention: Intervention will be 

given for four weeks with 2 sessions per week. Group A 

(Control): HOT PACK, TENS, PIR (MET) 4 reps with 6 sec 

holds, Maitland Oscillations (20 reps in 3 sets), ELDOA of 

involved spinal segment, NE urodynamic stretching of 

involved ner ve (median, ulnar or radial). Group B 

(Intervention). HOT PACK, TENS, PIR (MET) 4 reps with 6 sec 

holds, Maitland Oscillations (20 reps in 3 sets), Modi�ed 

ELDOA of involved spinal segment, Neurodynamics 

stretching of involved nerve (median, or radial). A 

randomized control trial was conducted from February 

2019 to July 2019(6 months) at Attock Hospital Limited, 

Rawalpindi. In this study total 38 subjects were assessed 

with neck pain moving towards arm but only 30 patients 

met the inclusion criteria. The subjects were divided into 

two groups randomly, one named as Control group 'A group' 

and one as Experimental/Intervention group or 'B group', by 
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lottery method using convenient sampling technique. 

Among them 15 patients were randomly assigned to each 

group. Hence,30 patients were analyzed for further study. 

Group A included 15 patients that were treated by the 

protocol involving positions of ELDOA at cervical spine 

while Group B included 15 patients receiving treatment 

protocol following the positions of modi�ed ELDOA at 

cervical spine. First and �nal assessments were done by 

structural questionnaire. Outcome measures included 

ROM (Goniometre), NPRS and NDI at baseline and last 

treatment sessions. For data analysis at baseline and end 

of treatment sessions IBM SPSS-21 was used. Firstly, 

S h a p i r o - W i l k  te s t  r e a d i n gs  we r e  n ote d  fo r  t h e 

consideration of the point that data distribution is normal 

or not. Parametric tests were applied on signi�cant 

variables while for those whose signi�cance was greater 

than 0.05 non-parametric tests were applied.

R E S U L T S

ULNTT1 was found positive in 60% of total subjects while 

negative in 40% subjects. In group The values came out to 

be 26.7% positive for ULNTT1 and 73.3% negative for 

ULNTT1. 73.3% of the total subjects showed positive 

ULNTT2 while 26.7% showed negative ULNTT2. In group A 

ULNTT2 was found positive in 26.7% subjects while 

negative in 73.3% subjects and for group B it was 13.3% 

positive and 86.7% negative. ULNTT3 was positive among 

40% of subjects and negative for 60% of the subjects. In 

group A ULNTT3 was found positive in 73.3% and negative 

in 26.7% of subjects while in group B ULNTT3 was positive 

in 13.3% of subjects and negative in 86.7% of subjects. Man, 

Whitney U-test was applied on baseline to compare median 

values between control and experimental group. The 

median value of �exion for control group was 16.80 and for 

experimental group it was 14.20 with the IQR of 50(20.25) 

and p value of 0.416, which means values are not 

statistically signi�cant. The median value for left side 

bending of control group was 15.60 and experiment group 

was 15.40 having IQR equals to 51.50(18) with the p value of 

0.950 which is a non-signi�cant value. NPRS value for 

control group was 17.67 and for experiment group was 13.33 

with IQR of 08(01) and a p value of 0.129.NDI median value for 

control group was 10.97 and for experiment group was 

20.03 with IQR of 42(11.89) and a p value equal to 0.05, Table 

1.

1.

2.

3.

4.

5.

Extension at 
cervical spine

Right side 
bending at 
cervical spine

Left side 
bending at 
cervical spine

Right rotation at 
cervical spine

Left rotation at 
cervical spine

57.80±9.97

47.26±13.33

46.93±12.29

58.73±8.56

58.26±9.01

67.53±3.94

67.60±3.97

69.80±3.42

70.53±4.22

70.73±4.13

-13.83±5.629

-128.11± 12.55

-29.70±16.03

-15.59±8.008

-17.20±7.73

<0.05

<0.05

<0.05

<0.05

<0.05

Table 1: Base Line Comparison Between Control Group and 

Experiment Group

To compare the pre and post mean values within the 

control group paired t-test was applied. The pre and post 

values of extension at cervical spine were 57.80 ±9.97 and 

67.53 ±3.94 and a difference of -13.83 ±5.629 with a p-value 

being <0.05 which means the difference was statistically 

signi�cant. The pre and post values of right side bending at 

cervical spine were 47.26 ±13.33 and 67.60 ±3.97 and a 

difference of -128.11 ±12.55 with a p-value<0.05. The pre and 

post values of left side bending came out to be 46.93 ±12.29 

and69.80 ±3.42 and a difference of -29.70 ±16.03 with a 

signi�cant statistical value i.e.,<0.05. The pre and post 

values of right rotation at cervical spine were 58.73 ±8.56 

and 70.53 ±4.22 with the difference of -15.59 ±8.008 and a p-

value<0.05 which is signi�cant in nature according to 

statistics. The pre and post values for left rotation at 

cervical spine were 58.26 ±9.01 and 70.73 ±4.13 and a 

difference of 17.20 ±7.73 having a p-value<0.05 which is 

signi�cant value statistically. (Table no. 05).Wilcoxon 

signed rank test was also used to compare pre and post 

values in control group. The pre and post values of median 

and IQR in control group for �exion at cervical spine were 

50(16) and 68(09) with z-value of -3.449 and statistically 

signi�cant value of <0.05. The pre and post values of NPRS 

were 08(01) and 02(01) with a z-value of -3.449 and p-

value<0.05. The pre and post values of NDI in control group 

were 37.70(17.11) and 12(10) and z-value -3.411 and p-value 

<0.05. (Table no.06).

S. No Variable Pre-Value Post Value Difference P value

Flexion (ROM)

NPRS

NDI

50(16)

08(01)

37.70(17.11)

Test Variable Pre Median  IQR Post Median  IQR Z  value P value

68(09)

02(01)

12(10)

-3.449

-3.449

-3.411

<0.05

<0.05

<0.05

Table 2: Pre & Post Values 

To compare pre and post mean values within the 

experimental group paired t-test was applied. The pre and 

post values for �exion at cervical spine were 48.93 ±11.76 

and 63.66 ±4.48 and difference of-19.09 ±10.37 with a p-

value <0.05 which is a signi�cant value according to 

statistics. The pre and post values for extension at cervical 
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spine 54.13 ±11.34 and 65.60 ±5.35 and difference of -15.78 

±7.15 having p-value<0.05 which is signi�cant statistically. 

The pre and post values right side bending at cervical spine 

were 44.20 ±14.68 and 64.86 ±4.79 with a difference of -

27.88 ±13.44 having signi�cance of<0.05. The pre and post 

values of left rotation at cervical spine 54.46 ±6.62 and 

66.33 ±3.86 with difference -15.51 ±8.21 and p-value <0.05, 

Table 3.

Wilcoxon signed rank test was also used to compare pre 

and post values in experimental group. The pre and post 

values of left side bending at cervical spine were 53(26) and 

65(04) and a z-value of -3.415 and p-value<0.05 which is 

statistically signi�cant. The pre and post values of NPRS in 

experimental group were 07(01) and 02(01) having z-value of 

-3.415 with p-value<0.05. The pre and post value of NDI 

were 46(24) and 10(12) having z-value of -3.40 with p-

value<0.05 which is a signi�cant value according to 

statistics, Table 4.

Table 3: Pre and Post Comparison in Control Group

1.

2.

3.

4.

5.

Flexion at 
cervical spine

Extension at 
cervical spine

Right side 
bending at 
cervical spine

Right rotation at 
cervical spine

Left rotation at 
cervical spine

48.93±11.76

54.13±11.34

44.20±14.68

55.53±7.04

54.46±6.62

63.66±4.48

65.60±5.35

64.86±4.79

66.06±4.63

66.33±3.86

-19.09±10.37

-15.78±7.15

-27.88±13.44

-13.90±7.16

-15.51±8.21

<0.05

S. No Variable Pre-Value Post Value Difference P value

We conducted on 30 patients randomly distributed in two 

groups. Each group was having 15 patients. One group 

performed ELDOA along with soft tissue and joint 

mobilizations with Neurodynamics stretching while the 

other group also received the same protocol but performed 

modi�ed ELDOA postures. Outcomes were measured in 

NPRS and NDI and ROM using goniometer. First objective of 

the study was to �nd the effectiveness of modi�ed ELDOA 

in patients with cervical radiculopathy on pain, disability, 

and nerve tension. In experiment or intervention group its 

overall effectiveness on NPRS and NDI was found using 

Wilcoxon test. Both had p-value <0.05 which is signi�cant. 

Second objective of the study was to �nd out the difference 

in effectiveness of modi�ed ELDOA and ELDOA. The overall 

p-values came out to be >0.05 while comparing the end 

values of both groups, showing that there is a non-

signi�cant difference in the effects of ELDOA and modi�ed 

ELDOA. ELDOA is postural self-normalizing techniques 

which aim to leverage fascia in body to produce a type of 

active traction for spinal joints. It has tremendous 

neurological bene�ts. Body is linked from crown/apex to 

bottom anatomically and biomechanically. The links are 

different myofascial links. All connective tissue, tendons, 

muscles, ligaments, deep nerves, and aponeurosis, they 

are all in link from top of head to bottom of foot. When you 

elicit a movement there is a direct link or effect all through a 

myofascial chain. There is a theory which explains that 

information can be transmitted instantaneously through a 

communication that is extra neural and explanation of that 

would be through fascia. External forces or muscle activity 

generates mechanical tension in fascia which plays passive 

role in regulation of movement and postures [17]. My study 

<0.05

<0.05

<0.05

<0.05

Lt Side Bending(ROM)

NPRS

NDI

53(26)

07(01)

46(24)

Test Variable Pre Median IQR Post Median IQR Z value P value

65(04)

02(01)

10(12)

-3.415

-3.412

-3.40

<0.05

<0.05

<0.05

Table 4: Pre & Post Values Comparison in Experiment Group

To compare the means of end values between the control 

and experiment groups independent t-test was applied. 

The mean value of extension in control group was 

67.53±1.01 and in experiment group was 65.50±1.38 having 

p-value .101 which is not signi�cant statistically. The mean 

values of right side bending in control group came out to be 

67.60±1.02 and in experimental group it was 64.86±1.23 with 

a non-signi�cant p-value of .371.The mean values of left 

side bending in control group came out to be 69.80±0.88 

and in experimental group it was 65.46±1.12 with a non-

signi�cant p-value of .537.The mean values of right rotation 

in control group came out to be 70.53±1.09 and in 

experimental group it was 66.06±1.19 with a signi�cant p-

value of .040.The mean values of left rotation in control 

group came out to be 70.73±1.06 and in experimental group 

it was 66.33±0.99 with a non-signi�cant p-value of .860, 

Table 5.

1.

2.

3.

4.

5.

ROM
Extension at cervical spine

ROM
Right side bending at cervical spine

ROM
Left side bending at cervical spine

ROM
Right rotation at cervical spine

ROM
Left rotation at cervical spine

S. No Variable Groups Difference P value

Control
Experiment

Control
Experiment

Control
Experiment

Control
Experiment

Control
Experiment

67.53+1.01
65.50+1.38

67.60+1.02
64.86+1.23

69.80+0.88
65.46+1.12

70.53+1.09
66.06+1.19

70.73+1.06
66.33+0.99

.101

.371

.537

.040

.860

Table 5: Pre and Post Comparison in Experiment Group

Flexion (ROM)

NPRS

NDI

Variable Groups Median P value

Control
Experiment

Control
Experiment

Control
Experiment

16.50
14.50

15.60
15.40

17.20
13.80

.524

.944

.287

IQR

64 (9)

2 (01)

12(11.34)

Table 6: End Value Comparison Between the Groups

D I S C U S S I O N
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supports the point that modi�ed ELDOA and ELDOA 

postures have an effective way to restore good posture 

control and reduce effects of sedentary lifestyle. It also 

reduces the pain, nerve tensions and disability in the 

subjects having cervical radiculopathy. The joints of our 

spine are continuously under the effect of gravitational 

force which is compressing it. Gravity inverted postures 

unload the spine and help in increasing physical makeup of 

spine [18].  Performing ELDOA increases muscle 

performance and tone, decreases pain and works on 

posture improvement by increasing space between spinal 

joints and lengthens spine. My study also shows that pain is 

decreased in both groups up to a signi�cant limit along with 

a signi�cant improvement in range of motions. Long term 

effects of cervical laminectomy were studied. The 

outcome of the study showed that the recovery rate after 1 

year and 5 years was less than 45% and was 32.8% at last 

follow-up review [19]. Physiotherapy treatment protocol 

including the traction, exercises and NSAID showed good 

outcome when applied on patients having cervical 

radiculopathy (24 of 26 patients treated successfully 

conservatively) [20]. Our study is also supporting the idea 

of successful physiotherapy management of cervical 

radiculopathy by uti l izing manual physiotherapy 

techniques. We �nd out that Modi�ed ELDOA is 

signi�cantly effective in the treatment of cervical 

radiculopathy. It reduces the pain and disability of the 

patient. Application of ELDOA also reduces pain and 

disability in the patients of cervical radiculopathy. The 

outcomes of study conducted on fascia stretching in disc 

protrusion patients by Abdul Ghafoor Sajjad also support 

my �ndings [13]. Cervical range of motion is improved by 

the application of muscle energy technique with the 

effects lasting to almost seven days [15]. Our study also 

included the application of MET for soft tissue mobilization 

and increasing the length of shortened muscles that might 

be affecting range of motion at cervical spine. Findings of 

our study are that the application of MET along with joint 

mobilization, modi�ed ELDOA and ELDOA postures result 

in increased range of motion at cervical spine and 

decreased pain and disability. ELDOA is effective in 

improving range of motion and decreasing physical tension 

and also works on the management of pain [14]. My �ndings 

also show that ELDOA manages pain effectively and 

increases range of motion signi�cantly. Modi�ed ELDOA 

also showed signi�cant effects on pain and range of 

motions.

functional status of the patients along with reduction of 

pain in patients with cervical radiculopathy. However, there 

is a non-signi�cant difference between the effectiveness 

of ELDOA and modi�ed ELDOA. 
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This study concluded that ELDOA and modi�ed ELDOA has 

signi�cant effects on enhancing ranges of motion and 
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The most common and complex endocrine disorder of 

reproductive age women is Polycystic ovarian syndrome 

PCOS [1-2]. This is characterized by the various symptoms 

of oligomenorrhea, acne, obesity, menstrual irregularities 

and infertility2. PCOS was diagnosed by Stein and 

Leventhal for the �rst time in 1935. It was named as Stein 

leventhal syndrome after the name of scientist. It is most 

common hormonal irregularity. The studies have showed 

that the capsule and sub capsular follicle enlarged in PCOS. 

The profound and rapid changes of vasculature of the 
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Polycystic ovarian syndrome (PCOS) is a common endocrine disorder. It is characterized by 

changes in Doppler indices of ovarian arteries. These changes are more prominent than the 

morphological changes of ovary and uterus. Objective: The aim of the analysis was to calculate 

the percentage of deranged ovarian artery in patients with polycystic ovarian syndrome ovarian 

patients. Methods: This observational study was conducted on total 225 women of 

reproductive age ranging between 18-40 years presented with the PCOS at the hospital. The 

gold standard for diagnosis of deranged ovarian artery in PCOS is transvaginal ultrasound. The 

Doppler ultrasound helps to calculate the resistive and pulsatility indices of ovarian artery. The 

pulsatility Index and Resistive Index was calculated and percentage frequency was estimated 

from the calculated results. Ovarian blood �ow is deranged if its indices are above or below the 

normal range. The resistive index (RI) measured by Doppler imaging was between 0.80 to 0.95 

and pulsatility index (PI) range was between 2.01 to 4.30. The data were arranged according to 

BMI of patients. The age and duration of PCOS were also considered for data strati�cation. 

Results: The study showed that about 191 (85%) patients out of 225 with PCOS have deranged 

ovarian artery Doppler. The range of pulsatility index was between 2.01 to 4.30 while the range of 

resistive index was between 0.80 to 0.95. The mean duration of PCOS and means age of patient 

was calculated. It was found that the deranged ovarian blood �ow was more common in the 

women of age 27-5.9 years. 18.4-7.1 months was the mean duration of PCOS. The mean BMI of the 
2patient was 27.2-4.9kg/m .Conclusion: A signi�cant number of women suffering from PCOS 

have deranged ovarian artery Doppler indices. This study evaluated the putative role of Doppler 

indices in diagnosis of suspicious PCOS patients.
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cycling ovary play a signi�cant role in early maturation of 

follicle. To develop better understanding of pathogenesis 

of disease there is need to deeply analyze the vascular 

changes of the ovary and uterus. With the advent of color 

Doppler ultrasound, the ovarian artery can be identi�ed at 

the lateral border of the ovary. PCOS not only affect the 

quality of life but also have negative physiological 

implications [2-3]. One frequent hypothesis regarding 

main cause of PCOS is that excessive production of 

androgen by ovaries that disturb the endocrine system 
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ult imately  leads to PCOS [3-4].  Higher  level  of 

gonadrotropic hormones and insulin resistance are also 

has signi�cant role in PCOS process. The prevalence of 

PCOS in south Asian women is as high as 52% while its 

prevalence in developed countries is comparatively low as 

15-20% [4-5]. The PI index of uterine artery is higher in the 

women diagnosed with the PCOS. This higher PI index 

ultimately leads to lower conception rates. In PCO 

syndrome the body mass Index BMI is considered to be 

predictor of fertility. The ovarian volume and BMI has direct 

relationship with each other. The women with PCOS have 

higher ovarian volume as compared to the normal women. 

BMI not only affect the ovarian volume but also have strong 

effect on endometrium thickness and uterine size. Hence, 

BMI and endometrium has positive correlation with each 

other. There is no single criterion to correctly diagnose the 

PCOS. Ultrasonography, hormonal assays and clinical 

features are currently used in diagnosis of PCOS [5-6]. 

Diagnosis through hormonal assays is an expensive 

process. The unreliability of these methods lies in the fact 

that they produce large number of false positive and false 

negative diagnostic results [7-8]. The most accurate tool 

to study the female reproductive system is transvaginal 

color Doppler ultrasonography. To assess the blood �ow in 

obstetric, the combination of B-mode imaging and 

transvaginal color doppler ultrasound can be used [9-10].

obtained by setting the pulsed Doppler range gate across 

vessel. Ovarian Doppler indices were computed by 

computing Pulsatility index and Resistive index.

M E T H O D S

This cross-sectional study was conducted at the Radiology 

Department of BKMC / MMC, Mardan for the duration of six 

months from June 2020 to November 2020. The ethical 

review board of hospital approved the study and informed 

consent was taken. According to the Rotterdam consensus 

the polycystic ovarian syndrome can be characterized by 

presence of anovulation, hyperandrogenism, and 12 

follicles in each ovary with enhanced ovarian volume. The 

225 patients presented with PCOS was included in this 

descriptive study. The calculated con�dence level was set 

as 95%. There was 5% margin of error. The deranged 

ovarian artery Doppler indices expected percentage was 

83%. The Non-probability consecutive sampling approach 

was used to select patients. Those patients having PCOS 

who ful�l the Rotterdam criteria was involved in the study. 

Exclusion criteria was applied to the patients having 

evidence of  hyperprolactinaemia and receiving 

contraceptive pills. On the basis of results obtained from 

laboratory screening methods, the patients having 

biochemical evidences of adrenal hyperplasia was also 

excluded from the study. For localization of ovarian 

arteries, the accurate tool, transvaginal ultrasonography 

was used. On average three to four waveforms was 

R E S U L T S

The data were divided into three equal groups on the basis 

of BMI. The age and duration of PCOS was also labelled as 

signi�cant for data strati�cation. The p-value of each 

group was calculated. The ratio of the women with 

deranged ovarian arter y indices was 84.8%. The 

percentage of women without deranged ovarian artery 

indices was 15.1%, Table 1.

Total participants

Mean age (range)

Mean age

Mean duration of PCOS

Mean Body index

Mean pulsatility index

Mean resistive index

225

17-45 years

5.8-27years

7-18.3 months
2 221kg/m  to 33 kg/m

0.70-3.32

0.03-0.87

Characteristics Values

Table 1: The calculated mean values

Patients with deranged Ovarian artery 
Doppler indices

Patients without deranged Ovarian artery 
Doppler indicesTotal

Deranged Ovarian artery Doppler indices Percentage Frequency

Total

191

34

225

84.8%

15.1%

100%

Table 2: Percentage and Frequency of deranged ovarian artery 

Doppler indices in reproductive age women

The reproductive aged women n= 225 ranging from 17-45 

years presented with PCOS at the hospital was included in 

the study. The resistive and pulsatility index below or above 

the cut-off value was marked as deranged. The calculated 

mean age was 5.8 -27years. The means duration of PCOS 

calculated as 7-18.3 months. The mean body mass index of 

the women was between 21kg/m2 to 33 kg/m2. The means 

of pulsatility index was ranged between 0.70-3.32, while 

mean RI was between 0.03-0.87. On the basis of the 

subgroups created while considering age, body mass index 

and duration of the PCOS, the deranged ovarian artery 

indices frequency �uctuates signi�cantly. Above table 

showed that out of 225 patients with PCOS, 191 have the 

deranged ovarian artery Doppler indices. The p-value of 

BMI group was 0.944, the group classi�ed on basis of 

duration of PCOS was 0.931 and 0.995 of the data strati�ed 

on the basis of age. The prevalence of the deranged ovarian 

artery doppler indices is higher in the female of BMI group 

30-34(kg/m2). While its prevalence is 85.7% in the women 

of BMI group 20-25(kg/m2). The women of the 25-30 
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(kg/m2) has 82.6% prevalence. The average duration of 

PCOS was observed to be 19-30 months in the 85.9% 

patients while it was 6-18 months in 85.5% patients. The 

prevalence of deranged ovarian artery doppler indices was 

higher in the women of age group 18-29 years, while it was 

85.2% in the women of age group 30-40 years. The p-value 

less than 0.5 is normally considered signi�cant. The 

calculated p-value of the different subgroups i.e BMI, 

duration of PCOS and age was not statistically signi�cant 

as shownd in the table 3. The frequency of the deranges 

ovarian artery doppler indices in the different subgroups 

was not statistically signi�cant. There was no statistically 

signi�cant difference was observed in deranged ovarian 

artery doppler indices frequency across the different 

subgroups.

kg/m2. The duration of PCOS was between 6-18 months in 

95% of women. While 98% having the PCOS ranging 

between 19-30 months. The mean age calculated by 

Usmani et al was 28-4.2 years. Chaudhari et al and Kumar et 

al also observed the mean duration of PCOS to be 28 – 7.6 

years and 29 – 6.4 years respectively [15-16]. The mean of 

body mass index of 225 women with PCOS was 27 – 4 

Kg/m2. The means BMI of our patients is comparable to the 

mean BMI calculated by Akram et al and Qazi et al that is 

(27.6 – 5.7 Kg/m2) and (26.5 – 5.1 Kg/m2) respectively. The 

mean pulsatility index of present study is 3.32 – 0.70. The 

mean RI is 0.90 – 0.05. Out of the 225 patients followed for 

the study, the of deranged ovarian artery indices was 

observed in 84.8%. Bano et al conducted the similar study 

and the results of PI and RI are comparable to present study 

PI and RI, that is 3.89 – 0.76 and 0.93 – 0.10 respectively [17-

18]. Noumana et al. designes the clinical study in which they 

included 140 patients out of which 70 was diagnosed with 

PCOS history, the mean RI value was 0.733 and mean PI 

value was 1. 6303.there were 43.5% patient of PCOS in the 

age group ranging from 15-25 while 61.8% patients of PCOS 

in the agr group 26-35. The age group 36-45 has lowest 

number of PCOS patients with the 42.9%. In a study 

conducted by battaglia et al. it was indicated that the 

women diagnosed with PCOS has decreased RI and 

increased PI. The result of present study is also in line with 

the results of the study conducted by Maciolek-

Blewniewska et al. The mean PI (3.21 – 0.54) and mean 

resistive index (0.90 – 0.06) they reported are comparable 

to our study [19]. Our results are in line with the study 

conducted by Aleem et al. who conducted study on 40 

patients with con�rmed PCOS and 50 control patients 

reported similar PI and RI (3.34 – 0.18), (0.86 – 0.02) 

respectively in the 88% of women with PCOS [20-21]. The 

deranged ovarian artery Doppler indices play a putative role 

in diagnosis of PCOS in suspected patients. Our study not 

only establish the strong connection between deranged 

ovarian artery Doppler indices and PCOS, but also provide 

with the percentage frequency of ovarian artery deranged 

in PCOS women different subgroups created while 

considering the BMI, age and duration of PCOS.

D I S C U S S I O N

PCOS is complex endocrine disorder of the reproductive 

age women. It is characterized by ovarian dysfunctions [11-

12]. The gold standard diagnostic tool for PCOS is 

transvaginal Doppler ultrasound. It not only helps to assess 

uterine and ovarian blood �ow changes in normal state but 

also in menstrual state. In United States the PCOS has 

affected 4-5 million women of the reproductive age. Its 

prevalence is 6.6%.  In the present study the frequency of 

the women having PCOS with deranged ovarian artery 

Doppler indices is 85%. The other 15% women diagnosed 

with PCOS don't have the deranged ovarian artery doppler 

indices. Artani et al reported the study similar to ours. The 

mean calculated age was 27-5 years. Wahab et al also 

conducted the quasi-experimental study on 35 patients 

having history of PCOS and showed that the mean age was 

27.2-4.8 years [13-14]. The study conducted by Akram et al 

is comparable to our study with mean age of 27 – 4.9 years. 

The 85% of women having BMI between 20-25 kg/m2 have 

deranged ovarian artery indices. The 82% of women having 

BMI ranging between 25-30 kg/m2 have deranged ovarian 

artery Doppler indices. While 76% women has deranged 

ovarian artery indices with the BMI ranging between 30-34 

C O N C L U S I O N

Subgroups Number P-value

This cross-sectional study provided the frequency of the 

deranged ovarian artery Doppler indices in women with 

PCOS. The frequency of patients with PCOs and deranged 

ovarian blood �ow is 84%. Ovarian Doppler study has a 

putative role in diagnosis of PCOS suspected patients. RI 

and PI values provided an insight into pathophysiological 

state of affected ovary. For further elaboration of 

diagnostic role of deranged ovarian artery indices in 

.

63

75

86

111

114

191

34

Ovarian artery deranged 
Doppler indices

.

54 (85.7%)

62 (82.6%)

76 (88.3%)

95 (85.5%)

98 (85.9%)

163 (85.3%)

24 (85.2%)

BMI (kg/m2)

20-25(kg/m2)

25-30(kg/m2)

30-34(kg/m2)

Duration of PCOS

6-18 months

19-30 months

Age (years)

18-29 years

30-40 years

0.944

0.931

0.995

Table 3: Prevalence of ovarian artery deranged Doppler indices
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suspected PCOS patients, a cross-sectional study with the 

control group is highly suggested. Ovarian artery Doppler 

can help differentiate patients with PCOS from those who 

don't have PCOS and therefore the association between the 

Doppler induces and PCOS can be established by such 

analysis
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PAKISTAN BIOMEDICAL JOURNAL 

An unexpected tear of the dura mater during surgery or 

other invasive extradural operations such as epidural 

injections is known as an incidental durotomy. There may 

be some dura �aws that do not repair the following 

myelography. Durotomies are unfavorable yet reasonably 

common in spine surgery, whether they are pre-existing or 

arise after surgery [1]. The prevalence of inadvertent 

durotomy varies depending on the series examined and the 

type of surgical treatment performed. Different factors 

during spinal surgery play their role in the incidence of this 

d u r o t o m y  d i s e a s e .  I n  t h i s  d u r o t o m y,  m u l t i p l e 

complications arise that may prove seriously problematic 

I N T R O D U C T I O N
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Treatment, Results

1 1* 1Naeem Ul Haq , Inayat Shah , Musawer Khan

¹Department of Neurosurgery, MTI Mardan Medical Complex, Bacha Khan Medical Collage, Mardan, KPK, Pakistan 

Durotomy (Incidental dural tears or ID) is a very rarely occurring disorder when decompressive 

surgery (spinal surgery) of the patients takes place. This disorder has severe effects on patients. 

During different surgeries of the spinal cord, the chances of this durotomy vary greatly. 

Objective: The main objective of this research work is to evaluate the main reasons for the 

incidence of this durotomy disease. During different surgeries of the spinal cord surgeries 

(decompressive and compressive) within the different regions, many factors play their role in 

the initiation of this durotomy disease. It is the target of this work to �nd the initiation factors of 

the disease so that effective methods of treatment can also �nd out. Methods: It was a 

retrospective study with a statistical approach. This study was conducted in Neurosurgery unit, 

Mardan medical complex / Bacha khan medical college, Mardan for the Duration of one year 

August 2020 to July 2021. To proceed with this study, 30 patients were selected with 

posterolateral and posterior compressive and decompressive surgeries within the different 

regions of the spinal cord. The patients were randomly selected from December 2020 to 

December 2021. Results: The incidence of this durotomy disease was investigated within all 

groups and the probability of this disease was only 12.65%. The occurrence of this disease also 

depends upon the type of surgery. Patients suffering from spinal trauma, stenosis of the spinal, 

different tumors, and vertebral disc herniation had exaggerating role in the incidence of 

durotomy in patients having some spinal surgery. Conclusion: The durotomy disease should be 

considered a serious issue with a number of other complications. For the treatment of this 

disease, prevention is the best method and to know about the complications is important 

because all of the factors involved in the incidence of durotomy should be considered while 

performing any kind of surgery.
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[2]. The occurrence of an inadvertent durotomy during 

spinal decompression surgery is a rather uncommon 

complication that can have serious consequences. The 

rate of incidental durotomies varies greatly between 

writers (1-16 %) and is dependent on the nature and critical 

of the vertebral column surgeries in general. The majority 

of writers link a higher rate of dural tears to an increased 

rate of retreatments respectively with �brosis of epidural 

and progressive spinal degrading alterations with a pale 

ligament in older patients having surgery. In recent 

decades, the frequency and complexity of spinal surgeries 

have increased, resulting in a higher occurrence of dural 

Incidental Dural Tears in Lumbar Decompressive Surgery

VOL. 05, ISSUE. 06 
JUNE 2022

*Corresponding Author: 

Inayat Shah

Department of Neurosurgery, MTI Mardan Medical 

Complex, Bacha Khan Medical Collage, Mardan, KPK, 

Pakistan 

dr.inayatshahgmail.com

https://www.pakistanbmj.com/journal/index.php/pbmj/index

Volume 5, Issue 6  (June 2022)

Received Date: 27th May, 2022

Published Date: 20th June, 2022

Acceptance Date: 30th June, 2022

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
155



M E T H O D S

tears. Overburdened nerve root tension during the 

elimination of large disc extrusions and replacement of 

spinal insertions is one of the primary intraoperative 

mechanisms [3,4]. Whenever dural injury develops, it is 

usually discovered intraoperatively, and initial treatment 

with recognized surgical protocols/procedures is required. 

Unfortunately, not all dural rips can be properly identi�ed 

and healed. Inadvertent pin-hole-type durotomies may go 

unnoticed during surgery, even by skilled surgeons [5,6]. If 

a defect is not recognized or closed adequately, the patient 

may develop a headache that includes vomiting, fever, 

nausea, sleeping disorder, laziness and diplopia due to VI 

cranial nerve paresis, photophobia, tinnitus, and other 

symptoms. Cerebrospinal liquid/�uid (CSF) leaking as a 

result of dural rips can result in Cerebrospinal �uid 

formation of �stula, pseudomeningocele, arachnoiditis, 

and meningitis, and abscess epidural, among other 

complications [7,8]. The goal of this study was to assess 

the initiation of pre durotomies during various types of 

spinal decompressive, compressive, and reconstructive 

surgical protocols/procedures, as well as to identify the 

most  common causes of  incidental  dural  tears 

(durotomies), treatment facilities, and their impact on early 

and late outcomes. Different research groups are trying to 

�nd the most appropriate method for the identi�cation of 

the factors involved in the initiation of this disease [9,10].

This study was conducted in Neurosurgery unit, Mardan 

medical complex / Bacha khan medical college, Mardan for 

the Duration of one year August 2020 to July 2021. In this 

statistical study, 30 patients were selected with different 

spinal surgeries of posterolateral and posterior surgeries 

(with compressive, decompressive, and reconstructive 

surgeries). All the patients had a single time or multiple 

time surgeries. Patients were selected from December 

2020 to December 2021. Some patients were kept in the 

control group while another one was those who have 

vertebral column surgeries to observe the changes in the 

physiology of these patients and to identify the effects of 

surgeries at different durations. Patients were kept in 

different groups on the basis of different spinal cord 

surgeries done in their life. Some of the patients undergo 

surgeries again in a spinal reconstruction manner. In the 

cases diagnosed with the initiation of durotomy, efforts 

were made to identify the possible reason for their disease 

initiation. Cerebrospinal �uid seepage occurs within these 

organisms. Patients were diagnosed with different 

symptoms such as headache, irritation of meningeal, 

neurological defects, �uid secretion from the sub cuticle, 

and a number of many other complicated problems were 

also noted. When magnetic resonance imaging (MRI) of 

these patients was done after the symptom appearance, 

pseudo meningocele was identi�ed. MRI was considered a 

method for the identi�cation of this pseudo meningocele. 

In one patient CT myelography was diagnosed. In about 0.2 

% of people having a spinal cord or vertebral column 

surgery, no observable scenes were identi�ed. Among 

these some patients were retreated with surgery to 

prevent the seepage of CSF through wounded sites. To 

obtain the �nal results statistical methods were employed 

to calculate the probability value and to compare different 

patients, Student �sher test and t-test was used with 

average p-value less than 0.05 was considred signi�cant.

R E S U L T S

The percentage incidence of IDs in the studied group is 

13%. The incidences vary by varying surgical procedure. 

The higher incidence was seen in the group with cases of 

re-operation. It was observed to be 28%. The incidence of 

IDs in the cases of spinal traumatic injury was 20%. The 

incidence was seemed to be 11% in the patients with the 

degenerative spinal stenosis (Table 1). The patients with 

reconstructive spinal procedure has the 9% incidence of 

IDs. The postoperative functional status was observed to 

be worst in the patients experiencing re-operation.

Degenerative spine 
surgery indication Total Male Female Mean Age Incidence

Patients with disc herniation

Patients with degenerative 
spinal stenosis

Spine trauma

Reoperative surgery

Tumor

Total number 

13

8

4

3

2

30

7

3

3

1

1

15

7

4

1

2

1

15

43.28

51.3

41.3

48.7

67.6

47

8%

11%

20%

28%

10%

13%

Table 1: Percentage Incidence of IDs and Mean Age of the Patients

The higher VAS rates were observed in the patients with the 

IDs, the mean of those three patients who follow for one 

month was 4 while, the mean of the VAS-rates in the 

patients without the IDs was seemed to be 2. The results 

remain similar, even if the follow up increased to six or 24 

months. The mean ODI of the patients was calculated for 

evaluation of the functional status. The 2 patients with ID 

were followed up for one year and the mean ODI calculated 

was 32%. The calculated ODI of the patients without ID was 

25% (Table 2).

Procedures (surgical) Percentage ID 
incidence

Decompression

Decompression and fusion w/o instrumentation

Decompression and fusion with instrumentation

Reoperative spinal surgery

Total number 

N

19

2

6

3

30

11%

9%

9%

28%

13%
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D I S C U S S I O N

Table 2: Incidence of ID in the respective Surgical Procedures

The one of the most common complication of spinal 

surgery is incidental durotomy (ID). It has high percentage 

incidence in the patients who underwent spine surgery. 

Many postoperative complication have seen in the patients 

with spinal surgery and these includes arachnoiditis and 

�stulas. The range of reported ID incidence vary from one 

to sixteen percent. The health care costs are raising 

because of the IDs. It is also associated with poor patient's 

outcome [11]. The spinal procedure and its type opt for the 

surgery generally control the incidence of dural tears in the 

patients. In a study conducted by Hisatoshi et al., the 

revision surgery and corrective verbal osteotomy were 

observed to be the independent risk factors for IDs. The 

revision surgery has the major contribution and strong 

association with the IDs. The study conducted by Hannallah 

showed that the highest risk of IDs are associated with the 

cases of ossi�cation of posterior longitudinal ligament 

(OPLL) [12,13]. For repairing the suture are used for primary 

closure. For the healing purposes the ventriculo-peritoneal 

shunt procedure is used. The surgeon recommend the 

longer bed rest period for the patients with the ID. 

Postoperative complications are higher in the patients with 

the longer bed rest period [14]. In a study conducted by 

Khan et al., the ID was reported in the 10% who underwent 

spine surgery. Different risk factors are associated with the 

postoperative ID. The percentage contribution of such 

factors in causing ID can be accessed through multivariate 

analysis before the spine surgery. The invasive surgical 

methods and instruments have raised the number of IDs in 

the patients [15]. Wange et al., study depicted that 14% 

patients who underwent lumber spine surgery have the IDs 

complication. The research conducted by Godkin and 

Laska8 also showed that almost 16% patients have the 

complaint of post-operative IDs. Hence ID are proved to be 

highly associated with the spinal surgery [16]. These are 

highly observed in the old age patients as compared to the 

younger patients. The incidence of ID in the patient 

undergoing the microdiscectomy and cervical surgery 

procedures is low as compared to pateints with re-

interventions. The results of the study conducted by 

Morghan-Hough represented that the percentage of IDs in 

the patients with the primary intervention was found to be 

5% while it was 14% in the patients with the re-

interventions. Out of the 30 patients included in the 

present study the incidence of IDs is 12% in the patients 

undergoing spinal surgery. The one patient was also 

observed with pseudo meningocele. The incidence of IDs is 

higher about 28% in the patients undergoing re-

interventions. The patients undergoing microdiscectomy 

have the lowest incidence of IDs about 8% while, other with 

the spinal trauma has the incidence of 20% [17,18]. The 

c e r e b r o s p i n a l  � u i d  C S F  l e a ka g e  sy m p to m s  a r e 

representative of the IDs in the patients. These can 

diagnosed while surgery or in the postoperative period 

(after surgery). The risk of ID development is higher in the 

cases where surgeons manipulate the dural sacs or nerve 

roots. These manipulations are proved to be highly 

dangerous in the patients with the spinal stenosis and re-

interventions. The tear can be repaired when the dural 

defects region is exposed to the surgeon. Small dural tears 

can also produce after the defective surgery in which the 

sharp bone particles left behind by negligence of surgeon. 

While recovering from the anesthesia the intradural 

pressure can cause CSF leakage or opening of arachnoid 

membrane that eventually convert the small dural tears 

into open ones [19,20]. CSF leakage is most common in the 

patients with IDs. Different procedure such as fascial graft 

and suture are used to immediately seal the CSF leakage. In 

most of the cases of surgery the IDs remain hidden or 

unattended. These leakages if remained undetected can 

lead to headache, dizziness and nausea. The CSF �stula 

formation and meningitis are commonly observed in the 

patients with the dural tears. CSF leakage are seemed to be 

fatal in rare cases [21]. Different studies were conducted 

on the postoperative patients with IDs. The Saxler et al., 

conducted the study based on 10-years post-operative 

follow up and concluded that the worse clinical results were 

seemed in the patients with the IDs. IDs also increased the 

risk for re-operations. Our results are comparable with the 

above studies, though the follow-up time of our study is one 

year [22].

C O N C L U S I O N

The most serious and prevalent condition in the patients 

undergoing spinal surgery is dural tears. These raised the 

multiple unwanted consequences in the post-operative 

patients. The best way to treat this complication is 

prevention. For the better management and proper 

planning of the spinal surgical procedures the in-depth 

understanding of the underlying mechanism that caused 

inadvertent dural tears is necessary. The percentage IDs in 

the present study was observed to be 13% in the patients 

undergoing spinal surgery.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Thrombocytopenia is the de�ciency of thrombocytes in 

circulatory blood and when it goes down from the certain 

level [1]. The amount of platelet (PLT) which are low than 

<150,000/L during gestation period is known as gestational 

t h r o m b o c y t o p e n i a  [ 2 ] .  I n  p r e v i o u s  2 0  y e a r s , 

thrombocytopenia is most commonly diagnosed in 

pregnancy after anemia in hematological disorder [3]. 

During pregnancy thrombocytopenia is normally happened 

but there are less chances of connection with neonatal [4]. 

But there are chances of complications due to negligence 

of antenatal care [5]. During pregnancy, the platelets count 

is usually decrease due to the physiological change and 
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Thrombocytopenia is a serious condition that may cause fatal outcomes for both mother and 

infant, whereas leukocytosis is an essential mediator of the in�ammatory process and a marker 

for infection during pregnancy. Objective: The aim of the study was to compare the frequency of 

thrombocytopenia and leukocytosis among pre-partum, post-partum cases and non-pregnant 

healthy controls. Methods: Total 600 samples were collected and categorized into three 

groups, pre-partum, post-partum and non-pregnant 200 in each. From selected groups 3-5 ml 

blood was collected in EDTA tube and Sodium Citrate vial. Platelets, WBCs, RBCs and 

Hemoglobin levels were analyzed on Sysmex KX-21. PT and APTT of all samples was performed 

manually. Results: Leukocytosis was detected in 60% pre-partum and 64% post-partum, there 

was not statistically signi�cant difference (p=0.596). In pregnant and non-pregnant, there was 

signi�cant difference statistically (p<0.05). Thrombocytopenia was detected in 11% pre-

partum, 13% post-partum cases and there was no statistical difference (p>0.05). There was 

statistical difference in frequency of thrombocytopenia between pregnant and non-pregnant 

women (p=0.03). There was no statistically signi�cant difference in PT and APTT between pre-

partum and post-partum (p>0.05). APTT were signi�cantly different between pregnant and non-

pregnant cases (p<0.05). Conclusion: The study concluded that leukocytosis and 

thrombocytopenia was found in higher frequency among pregnant women than non-pregnant 

women but there was no signi�cant difference in frequency of leukocytosis and 

thrombocytopenia between pre-partum and post-partum women.
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many other factors such as hem dilution, plasma volume, 

clearance of thrombocytes, demolition of thrombocytes in 

placenta, �uctuation in the activity of factor VIII, 

production of antibodies (Ab) against platelets, �uctuation 

in placental blood �ow as well increase the gravidity of 

uterus. The other reasons in which platelet count is low 

because low production of platelet and the demolition of 

platelets and splenomegaly [6,7]. In second or third 

pregnancy thrombocytopenia is commonly occurred [8]. It 

can be inherited or associated with other diseases in which 

coagulation factors are disrupted. Low platelets delay the 

activation and inhibition of clotting factors which are 
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involve in formation of clot. Spontaneous bleeding occurs 

when there is severe thrombocytopenia. It may be 

reversible after pregnancy [9]. The possible etiology of 

t h r o m b o c y to p e n i a  i n  p r e g n a n c y  i s  T h r o m b o t i c 

microangiopathy (TMA) [6,10]. Thrombocytopenia is mostly 

reported in mid half of second trimester and the platelet 

count could be greater than 100x10/L and there is no 

�uctuation in active partial thromboplastin time (APTT) and 

prothrombin time (PT) which affects the hemostasis [11]. In 

Sudan, there are 15.5% women affected with gestational 

thrombocytopenia [12]. In Lahore, there are 16.5% of 

women are affected with thrombocytopenia [13]. 

Leukocytosis is an increase in white blood cells above their 

normal range. Leukocytosis is an essential mediator in the 

in�ammatory process and simple marker for infection 

during pregnancy [14]. Leukocytosis during early days of 

pregnancy can be the sign of disease that will occur later in 

pregnancy. Leukocytosis occurs, if the female is suffering 

from pre-eclampsia that is the state of hypertension during 

pregnancy and goes away after delivery [15]. Leukocytosis 

may be a result of fertility treatments [16]. During 3rd 

trimester, immunity of females often reduces that causes 

immunological suppression that results in leukocytosis 

[17]. Antenatal Corticosteroids are given during pregnancy 

to females who are at risk of giving a preterm delivery. 

Corticosteroids administration during pregnancy causes 

leukocytosis [18]. Leukocytosis during pregnancy may 

occur because of the physiological stress that encourage 

by the gestation phase [19]. Neutrophils can be the reason 

that causes leukocytosis during gestation phase. 

Neutrophil count is almost double during gestation [20]. In 

Peshawar, there are 68% cases of leukocytosis [17]. In 

Israel, there are 0.94% cases of leukocytosis [14]. 

Gestational thrombocytopenia is mainly asymptomatic 

except bleeding which occurs in second half of pregnancy 

[21]. Fever, nausea, vomiting, and pain anorexia are some of 

the common symptoms of leukocytosis [22]. In case of 

gastrointestinal thrombocytopenia, before the birth 

prednisone's used in a daily dose for 10 days to raise the 

platelet count and avoid from obstetrical and anesthetic 

danger [21]. While using antibiotics the physiological 

leukocytosis should always be kept in mind to minimize its 

unnecessary use during postpartum period. In 2006, 

Dapper DV et al concluded that the female in the 1st 

trimester had the highest leukocyte count [23]. In 2010, 

A k m a l  M  e t  a l  c o n c l u d e d  t h a t  t h e  s e v e r i t y  o f 

thrombocytopenia is proportional to severity of 

hypertensive disorders [24]. In 2013, Tazur T et al 

performed a study that 0.94% cases had leukocytosis in 

Israel [25]. In 2015, Enawgaw AF et al concluded that the 

fe m a l e s  l i v e d  i n  r u r a l  a r e a  h a d  h i g h e r  r a t e  o f 

thrombocytopenia [5]. The main objectives of the study 

were to compare the frequency of leukocytosis and 

thrombocytopenia among pre-partum and post-partum 

and control group.

It was a cross-sectional study conducted from November, 

2020 to March, 2020. The data were processed in Sir Ganga 

Ram Hospital, Lahore. The total numbers of samples taken 

were 600. They were divided into three categories, Group 1 

200 pre-partum samples, Group 2 included 200 samples of 

postpartum & 200 sample (group 3) of non-Pregnant 

women as a control. From each pregnant and non-pregnant 

woman, 3-5 ml blood was collected from median cubital 

vein through venipuncture technique and dispense into 

Ethylene-diamine tetra-acetic acid/EDTA tube and Sodium 

Citrate vial. Pregnant women of age 18 to 45 years were 

enrolled and non-pregnant women with the same age 

group were considered as control in the study. Pregnant 

and Non-Pregnant women with con�rmed infection or 

other autoimmune diseases were excluded from the study. 

The test were performed on automated hematology 

analyzer (Sysmex KX-21). Data were analyzed using 

Statistical Package for Social Sciences (SPSS) version 25. 

Mean and standard deviation was calculated for 

quantitative variable like age, WBC count, Hb level etc. 

Frequency and percentage were given for qualitative 

variables such as level of leukocytosis, anemia etc. Chi-

square test was applied for association of qualitative 

variable between groups. Paired t-test was used for 

difference of qualitative variables between pre-partum and 

post-partum cases. p-value less than 0.05 was considered 

statistically signi�cant.

M E T H O D S

R E S U L T S

Table 1 shows no signi�cant difference (p=0.650) when the 

mean value of Hb compared between pregnant (10.26± 

1.8g/L) and non-pregnant (10.88± 2.2g/L) women. No 

signi�cant difference (p=0.571) was found in the mean level 

of WBCs compared between pregnant (11.95± 5.8x109/L) 

and non-pregnant (10.08± 4.4x109/L) women. There was 

statistically signi�cant difference (p=0.001) in mean level of 

neutrophil and lymphocyte between pregnant and non-

pregnant women (65.94± 21.0/59.65± 19.4%) and (26.18± 

19.2/31.45± 19.1%) respectively. There was not statistically 

signi�cant difference (p=0.103) in mean level of monocyte 

between pregnant and non-pregnant (5.13± 6.2/5.74± 

2.4%). The mean level of eosinophil between pregnant 

(2.83± 2.3%) and non-pregnant (2.99± 1.6%) was 

statistically signi�cant different (p<0.05). The mean level 

of Hb showed statistically different (p=0.003) between pre-

partum (10.26± 2.2g/L) and post-partum (10.34± 1.7g/L). 
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The mean level of WBC between pre-partum (11.95± 

5.8x109/L) and post-partum (12.25± 4.8x109/L) was 

statistically different (p=0.001). There was statistically 

signi�cant difference (p=0.002) in neutrophil count 

between pre-partum and post-partum (65.94± 21.0/73.85± 

13.2%). The mean level of lymphocyte between pre-partum 

(26.18± 19.2%) and post-partum (19.44± 11.1%) was 

statistically different (p<0.05). Monocytes and eosinophil 

count showed no signi�cant difference (p>0.05) when 

compared between pre-partum and post-partum groups.

problems and delivery before estimated time and it may 

also be an important risk factor for mother and baby at the 

time of delivery. Thrombocytopenia can occur at any point 

of pregnancy. In this study, (11%) pre-partum women had 

thrombocytopenia, and 7% pre-partum females had high 

platelet count.  Thirteen percent (13%) females had low 

platelet count in post-partum.  This study is in agreement 

with a study conducted in India on 856 pregnant women and 

found 11.68% pregnant women with thrombocytopenic 

condition [1]. In Ethiopia, a total of 217 women were 

enrolled in a study and 8.8% thrombocytopenia was 

obser ved [5]. Bai P and his coworkers, reported 

thrombocytopenia in 6% pregnant women in Pakistan [26]. 

During third trimester of pregnancy, the prothrombin time 

remains same mostly but active partial thromboplastin 

time usually shortened mainly due to increase in factor VIII. 

It plays an important role in hemostasis. In this study, there 

was no statistically signi�cant difference found in values of 

PT between pregnant women and controls and there was 

statistically signi�cant difference between PT values of 

pre-partum and post-partum cases. While between the 

values of APTT in the cases and controls there was a 

signi�cant difference and no statistically signi�cant 

difference found in the values of APTT between pre-

partum and post-partum women. Obeagu EI et al 

performed study on hematological pro�le of pregnant and 

non-pregnant women of Abia State, Nigeria. The study 

showed signi�cant changes (p<0.05) in mean value of 

WBCs, lymphocytes, monocytes and eosinophil of the 

pregnant women relative to non-pregnant women [27]. The 

current study, was not in agreement with Obeagu et al in 

term of WBCs and monocytes which showed non-

signi�cant difference between pregnant and non-

pregnant women. But neutrophil lymphocytes and 

eosinophil showed a signi�cant level of difference which 

was in agreement with Obeagu et al �ndings [27].

C O N C L U S I O N

D I S C U S S I O N

Pandey A, Singh R. Thrombocytopenia during 

pregnancy: an institutional based prospective study 

Hb (g/L)
9WBC (x10 /L)

Neutrophils (%)

Lymphocytes (%)

Monocytes (%)

Eosinophil (%)

10.26± 1.8

11.95± 5.8

65.94± 21.0

26.18± 19.2

5.13± 6.2

2.83± 2.3

10.34± 1.7

12.25± 4.8

73.85± 13.2

19.47± 11.2

4.32± 3.10

2.25± 1.6

10.88± 2.2

10.08± 4.4

59.65± 19.4

31.45± 19.1

5.74± 2.4

2.99± 1.6

0.003

<0.001

0.002

0.006

0.197.

0.436

0.650

0.571

<0.001

<0.000

0.103

0.005

Parameters
Pre-partum 

group
n=200

Post-partum 
group
n=200

Control
group
n=200

P -1
Value

P -2

Value

Table 1: Comparison of Hematological parameters between pre-

partum, post-partum and non-pregnant women.

P1- Group 1 and Group 2

P2 –Group 1 and Group 3

Table 2 shows no statistically signi�cant difference in 

mean level of Platelets and PT between pregnant and non-

pregnant women. The mean level of APTT between 

pregnant (33.00± 2.8Sec) and non-pregnant (33.70± 

2.3Sec) was statistically signi�cant difference (p=0.008).  

There was no statistically signi�cant difference (p>0.05) in 

mean level of Platelet and APTT between pre-partum and 

post-partum groups. The mean level of PT between pre-

partum (15.19± 2.0 Sec) and post-partum (14.96± 1.8Sec) 

was statistically signi�cant different (p=0.039).

Platelet (109/L)

PT (Sec)

APTT (Sec)

285.99± 223.7

15.19± 2.0

33.00± 2.8

254.75± 107.6

14.96± 1.8

33.70± 2.3

273.25± 154.3

14.76± 2.0

33.36± 2.3

0.508

0.039

0.163

0.076

0.250

0.008

Factors
Pre-partum

group
n=200

Post-partum
group
n=200

Control
group
n=200

P -1
Value

P -2

Value

Table 2: Coagulation Pro�le compared between, pre-partum, 

post-partum and non-pregnant Women

P  - Group 1 and Group 21

P  –Group 1 and Group2

The current study was designed to �nd the frequency of 

thrombocytopenia and leukocytosis in pre-partum and 

p o s t - p a r t u m  c a s e s  i n  G a n g a  R a m  H o s p i t a l . 

Thrombocytopenia is the common hematological disorder 

after anemia in pregnancy often mismanaged and under 

diagnosed. Gestational thrombocytopenia is directly 

associated with a higher occurrence of intrauterine growth 

T h e r e  wa s  h i g h  f r e q u e n c y  o f  l e u ko c y to s i s  a n d 

thrombocytopenia among pregnant women than non-

pregnant women but there was no signi�cant difference in 

frequency of leukocytosis and thrombocytopenia between 

pre-partum and post-partum. Among leukocytosis, 

neutrophilia was more common during pregnancy as 

compare to other types of white blood cells. Further follow-

up studies on larger sample size should be performed to 

�nd out the exact cause and types of anemia, leukocytosis 

and thrombocytopenia.
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Vascular supply is an important key for maintenance of 

healthy tissue conditions but also with regard to healing 

process following trauma or therapeutic interventions. 

Compromised vascularity is not only a leading cause of  

alterations in  healthy tissues conditions but may also 

cause many blood borne diseases [1].  The human face is 

probably the most exposed and vascular region of the body. 

There are many diseases of the skin that  may lead to 

change in the hemodynamics of the skin [2]. For instance 

acne is a common skin disease and often leads to scarring. 

Tissue and Collagen damage from the acne in�ammation 

ends up causing permanent skin texture and vascular 

changes [3].  Acne is a widely affecting skin disease ranked 
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assess the normal blood �ow characteristics of the face and to establish a normative database. 

This may later be helpful in planning of aesthetic procedures, face reconstruction following 

trauma or during surgery and in follow up examination of many skin diseases.To evaluate the 

blood �ow of super�cial arteries of face by Doppler ultrasound in young adults. Methods: A 

cross sectional descriptive study was conducted at University of Lahore Teaching Hospital and 
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8th most common among other skin diseases Its worldwide 

prevalence (equal for ages) estimates about 9.38% [4].  

Global disease study conducted in 2010 stated that 

prevalence of acne varies widely, with an estimate of 35% 

for 100% of adolescents having acne at some point of their 

life [5]. Atopic dermatitis (AD) is also quite common. It is the 

common chronic in�ammatory skin disease with increased 

blood �ow. It has a wide range of clinical presentations and 

symptoms. Estimate shows that prevalence of atopic 

dermatitis among children is 20% and 3% among adults yet 

it is still on an increase [6]. Changes in blood supply are also 

in�uenced by progressive age, diabetes mellitus, 

impediment, increased fatty acids, cigarette smoking and 
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so many other contributing factors. With many factors 

which can change blood supply to the skin, knowledge of 

the normal blood �ow is essential to treat a unhealthy 

condition [7]. Surgical interventions of face are in high 

demand and rapidly increasing with time and so their need 

of arterial mapping. Knowledge of normal vascular 

architecture and �ow parameters is essentials. Deviations 

from normal parameters can guide the surgical planning 

a n d  e v e n  i m p a i r  t h e  p a t i e n t ' s  p o s t o p e r a t i v e 

recovery.Various invasive and non-invasive procedures are 

used to estimate blood supply of face.. These procedures 

comprise venous occlusion plethysmography, Doppler 

ultrasonogaphy, blood �ow Doppler laser, thermostrom, 

Hertzman photoelectric plethysmography and radioactive 

isotopes. All of these methods have their own limitations. 

Among all Doppler ultrasonography is much common, 

easily available, non- invasive and radiation free mehod for 

estimating blood �ow [8].  Doppler ultrasound enables 

assessment of hemodynamics, which includes dynamic 

features of both vascular architecture and blood �ow and 

these features are a direct determinant of viability of a 

certain region [9]. In order to achieve maximum accuracy it 

is important to understand the meaning of the parameters 

of Doppler US and how to adjust them. 

It was a cross-sectional descriptive study conducted in 9 

month as MS research at University of Lahore Teaching 

Hospital and University Ultrasound Clinic, Green town 

Lahore, Pakistan. A total of 310 healthy volunteers were 

included. The study was aimed to evaluate the blood �ow in 

super�cial arteries of face in young adults. Approval was 

taken from the institutional review board (IRB) and the 

Ethical Committee of the University of Lahore. Volunteers 

have been explained the procedure and also aim of the 

research therefore a written informed consent was 

signed.. Volunteers were asked for demographic details 

like age and gender, and measures like arterial diameter, 

PSV and EDV, RI, PI were recorded The results were 

summarized in the form of graphs and tables.  Facial 

arteries were examined on grey scale and Doppler 

ultrasound with 7-10 MHz frequency transducer at the 

intersection border of mandible with the anterior border of 

masseter muscle, and super�cial temporal arteries were 

interrogated at the level of the tragus. Data entry and 

analysis was done by using Med calc software. Descriptive 

analysis was done on all variables. Categorical variables 

were presented in the form of frequency and percentage. 

Data regarding artery diameter, PSV, EDV, RI and PI was 

reported in mean ± S.D. Kruskal-Wallis test and chi-square 

test was used to compare the results between male and 

female individuals. 

Analysis of data showed that out of 311 patients 112 (36%) 

females and 199(63.9%) were males, According to the result 

analysis of the total number of 311 patients, facial artery had 

a mean diameter of 1.4 mm ( 0.14cm) and diameter of 

temporal artery at tragus  was calculated 1.5mm ( 0.15cm) 

with SD 0.2. Facial and temporal artery average PSV among 

individuals was 26.8 ± 5.3 and 35.2 ± 11.9 respectively.  

Average RI value of facial artery was 0.81± 0.05 mm and for  

temporal was 1.0  ± 0.8 mm

     R E S U L T S 

Peak systolic velocity
(cm/s)

End diastolic velocity 
(cm/s)
Resistive index

Pulsatility index

Diameter 

26.8±5.3

5.1±1.6

0.9±0.4

2.1±0.6

1.4 ± 0.2

26.2-27.4

4.9-5.2

0.8-0.9

2.1-2.2

1.44 -1.51

27

5.6

0.7

2.0

1.5

27

5.5

0.7

1.8

1.6

0.33

0.98

0.4

0.60

0.08

Facial artery Value Con�dence 
interval

Male female P-value

Table 1: Descriptive statistics of vascular status of facial artery 

Peak systolic velocity

End diastolic velocity

Resistive index

Pulsatility index

Diameter 

35.2±11.9

4.7±2.6

1.0±0.8

2. 5±0.5

1.5±0.2

33.8-36.5

4.4-5.0

1.0-1.1

2.4-2.5

1.49-1.54

33

4.1

1.0

2.6

1.5

30

4.1

1.0

2.7

1.6

0.05

0.5

0.5

0.89

0.63

Temporal artery Value Con�dence 
interval

Male female P-value

Table 2: Descriptive statistics of vascular status of temporal 

artery 

D I S C U S S I O N

This study was designed to evaluate the hemodynamic 

characteristics of super�cial arteries of human face by 

color Doppler ultrasound in order to provide normative data 

base for future comparison with pathological states. In this 

study, attempt was made to determine normal ranges of 

different parameters of super�cial arteries by using high 

frequency color Doppler ultrasound. Data was collected 

from 311 healthy volunteers, out of which 199 were males 

(63.9%) and 112 were females (36%). In our study the 

detection rate of facial artery and temporal artery in male 

and female individuals was 100%. In a previous study the 

detection rates of the main trunk of facial artery and it's all 

branches was 100% [10]. Another study found detection 

rate of main facial artery trunk was 77.6% [11]. Similarly, 

masseter branch of the facial artery was detected in 88% of 

the cases [12]. Temporal artery showed 100% detection 

rate in almost every case. Most of available data regarding 

super�cial arteries of face is based on its examination in 

cadaveric studies. Difference in the detection rate of 

vessels could be due to the reason that cadaver procedures 

which includes latex injection may cause vessel 

dehydration and morphologic changes. In our study, the 

facial artery had a mean diameter of 1.4 mm (0.14cm). No 
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signi�cance difference was found in the diameter of facial 

artery in males and females (p=0.08). A study found the 

mean diameter of right and left facial artery to be 1.6mm 

(0.16 cm) and 1.5mm (0.15 cm) respectively [7]. In another 

study it was 1.0±0.4 mm (range: 0.4–2.2 mm) with no 

difference between face sides [13]. Other found facial 

artery mean diameter to be 1.8mm [11]. These studies 

provided a close agreement with the value as analyzed by 

our study. However, a study showed a mean diameter of 

2.14mm (0.21cm) with the SD of 0.43 [14].  The diameter of 

the facial vessels in an anatomic study was determined and 

ranged from 1.7 to 3.6 mm (mean, 2.6 mm) [1]. We assume 

the difference found among these studies could be due to 

methods used and speci�c area analyzed. In our study 

diameter of temporal artery at tragus calculated was 

1.5mm (0.15cm) with SD 0.2. Temporal artery diameter was 

consistent and showed no difference among males and 

females (p=0.63). A study published in literature stated the 

super�cial temporal artery mean diameter 1.5 mm (95% 

con�dence interval) [13]. In other study it was 1.6 mm (0.16 

cm) SD 0.35 mm at the front of the tragus [15]. Another 

study found diameter of super�cial temporal artery, 

1.7±0.43 mm [16]. Temporal artery diameter value showed a 

strong comparison with the values found earlier in 

literature. In our study facial and temporal artery average 

peak systolic velocity (PSV) among individuals was 26.8 ± 

5.3 cm/ sec with a range from 16.4 to 46.3 cm/sec and 35.2 ± 

11.9 cm/sec with a range from 16.7 to 69.7cm/sec 

respectively. There was no signi�cance difference of 

indices found among male and female individuals. In 

another study  maximum  peak systolic velocity (PSV) of 

24.6 cm/s and minimum to be 5.1 cm/s [11]. Peak systolic 

values of facial artery and temporal artery provided a close 

agreement with the previous studies.  In our study we found 

facial artery resistive index (RI) to be 0.9 ± 0.4 mm with a 

range from 0.7 to 2.8 and temporal artery resisvtive index 

(RI)  recorded was 1.0  ± 0.8 mm with a range from 0.6  to 3.9 

same for both genders. No signi�cant difference was 

observed (p= 0.497). Tucunduva in his study observed the 

average value of resistive index (RI) of facial artery was 

0.81± 0.05mm.and of temporal artery 0.79± 0.11mm [14]. In 

another study facial artery resistive index (RI) was 0.79± 

0.05 mm. Other found resistive index (RI) of facial artery to 

be 0.08mm [11]. No statistically difference was present 

between male and female individuals in this index. 

Resistive index value provided a close agreement with the 

�ndings published in early literature.  In this study the mean 

and Standard deviation of facial artery pulsatility index (PI) 

among individuals was 2.1 ± 0.6.and temporal artery 

pulastility index (PI) was 2.5 ± 0.5. No statistical difference 

was observed between male and female in this regard.  Ar�i 

Y et al., found facial artery pulsatility index (PI) to be 2.51. 32 

Both �nding were in close agreement [11]. In a study 

published in literature facial artery peak systolic velocity 

(PSV) recorded was 21.38 ± 13.70 cm/sec and temporal 

artery peak systolic velocity (PSV) recorded was 42.09 

±23.02 cm/sec [17]. Some literature has discussed these 

perspectives in great detail as book chapters [18-20] but no 

data regarding pulastility index (PI) of temporal artery and  

end diastolic velocity of both vessels were found in 

literature and need further investigation.

C O N C L U S I O N

The facial and temporal artery can be assessed on Doppler 

ultrasound for velocity and resistance parameters. No 

signi�cant difference was seen in the parameters between 

males and female.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Migraine and headaches have become frequent in recent 

times. Unease may be caused by the anguish that comes 

from atypical headache attacks, and depression may result 

[1,2]. Word 'headache', de�ned as attacks occurring less 

than 15 days of the month, may develop into persistent 

headache, de�ned as attacks occurring more than 15 days 

of the month. Attacks connected to persistent headaches 

satisfy the criteria for headaches without aura according to 

The International Classi�cation of Headache Disorders-2 

(ICHD-2) [3]. The pattern of headache is characterized by 

excruciating attacks, including migraine, separated by 

pain-free intervals known as interictal intervals. Even 

though there is no anguish during the interictal intervals 
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between attacks, there are still negative effects. Some 

sufferers grow anxious during these aggravation-free 

intervals, fully anticipating the next migraine [4,5]. These 

attacks may be triggered by declining converges of 

endogenous estrogen before menses or withdrawal of 

exogenous estrogen while using hormonal contraception. 

They are described as being of longer duration, more 

severe, and more di�cult to treat than non-feminine 

migraines. Around half of female migraineurs have 

headaches related with feminine cycle, with 1.7-2.5-

overlap expansion in headache risk during the period - 2 to 

+3 days comparative with the beginning of menses [6]. 

Headaches' etiology is not fully understood. The focused 
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M E T H O D S

effect displayed by headache sufferers during attacks, 

before to attacks, and even in between attacks. Despite the 

lack of evidence for causal cervical spine neurotic 

disorders, 91% of patients with self-reported neck 

discomfort also experience headache attacks (categorized 

as a headache or probable headache) [19-23]. The goal of 

this study was to determine whether neck pain increases 

the risk of headache chronicity and whether neck pain-

related impairments increase with increased frequency of 

headache attacks. Since headaches are a major cause of 

work absence and disability, they have a crippling effect on 

physical,  social ,  and occupational  tasks.  These 

de�ciencies lower personal happiness. Consciousness of 

neck pain as a common associated component of 

headache may in�uence patients' perspectives on medical 

service cycles and outcomes and aid in demonstrating 

accuracy while positively in�uencing treatment duration.

sensory system logically initiates headache attacks, even if 

the aggravation during a headache assault arises from 

initiating afferent neurons that innervate the cerebral 

vasculature. Cortical spreading depression may be the 

cause of, for example, the adverse effects of the headache 

quality [7]. With an estimated point prevalence of 5.9-

22.2% and a 1-year cumulative incidence of 14.6-17.9% in 

adults, neck pain may be one of the most common outer 

muscle problems. Although there are many recognized 

speci�c causes of neck pain (such as a herniated disc, a 

rheumatic infection), the majority of neck pain episodes 

have a mysterious origin and are typically described as 

vague neck ache [8,9]. The condition put out by Acheson 

and Jonsson1 has the following temporary meaning: Acute 

neck pain can cause 0–3 weeks of discomfort or perhaps 

disability. Sub-intense neck pain causes 4 to 12 weeks of 

suffering as well as disability. ongoing neck pain that has 

lasted for more than a year, resulting in both disability and 

agony. Patients seeking assistance after roughly a month 

of not seeking care or being placed on disability leave after 

at least a month of employment are examples of 

intermittent di�culties [10]. Explicit back analysis and 

prior debilitated leave due to back problems increased the 

chance for short- and long-term wiped-out leave; self-

revealed pain and movement restrictions increased the 

chance for debilitated pass on and handicap bene�ts due to 

back and neck pain; and heavy actual responsibility, bowed 

or curved working position, and low work ful�lment 

increased the risk for both short- and long-term wiped-out 

leave [11]. Most cases of vague neck pain are addressed by a 

wide range of professionals with important consideration, 

and the most frequently used treatments are the "pensive" 

method, referral to physiotherapy, and referral to spinal 

control  therapy [12].  In the traditional remedial 

classi�cation of manual treatment, several systems are 

coordinated at the outer muscle tissues to alleviate 

mechanical pain [13]. The �rst subcategory includes 

manual foothold, control, and assembly. The second group 

comprises both core delicate tissue treatments like trigger 

point therapy, shiatsu, and pressure point massage as well 

as summed up delicate tissue treatments like the various 

types of back rubs. We used the various therapy categories 

of control, activation, manual footing, back rubs, and strain 

treatments for this audit [14]. The notion of segmenting 

headache patients into smaller groups in order to study 

organic and hereditary portrayal, characterize intriguing 

aggregates, improve headache visualization, and advance 

toward more successful treatment concepts is still up for 

discussion [15-18]. The existence of neck discomfort has 

received special attention among the concurrent and 

comorbid disorders and side effects found in headache 

patients. Neck pain has been identi�ed as a common side 

Data was collected from 217 students of The University of 

Lahore, having migraine and neck pain. Data was collected 

by using questionnaire of Neck Disability Index and 

Numerical Pain rating scale for Migraine. The permission 

was taken from institute and the questions was asked from 

students after consent of student.

R E S U L T S

Students with no migraine were 17.1%, mild migraine were 

36.9%, moderate migraine were 27.6% and severe migraine 

were 18.4% (Table 1).

No Migraine

Mild Migraine

Moderate Migraine

Severe Migraine

37

80

60

40

17.1

36.9

27.6

18.4

N Frequency Percent

Table 1: Descriptive statistics for Pain-NPRS (Migraine)

No Neck Pain

Mild Neck Pain

Moderate Neck Pain

Severe Neck Pain

Very Severe Neck Pain

7

6

115

74

10

3.2

2.8

53.0

34.1

4.6

N Frequency Percent

Table 2: Descriptive statistics for Neck disability index-NDI

Out of 217, 7(3.2%) have no neck pain, 6(2.8%) have mild 

neck pain, 115(53.0%) have moderate neck pain, 74(34.1%) 

have severe neck pain and 10(4.6%) have very severe neck 

pain (Table 2). Age distribution among students was 

20.88±1.644 with minimum age of 19yrs and maximum 25 

yrs (Figure 1).
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D I S C U S S I O N

were identi�ed as having headaches for the review. 50 

headache patients received information regarding the 

occurrence of neck side effects throughout various times 

of their assaults. Only 10.9 % of the patients reported 

having neck pain start at a different time than their 

headache or migraine, compared to the 89.1% of patients 

who said their cerebral discomfort and neck pain started 

and ended simultaneously (30 min before cerebral pain, 2 h 

previously or later than migraine and 12 h later than 

migraine). Based on our analysis, we have concluded that 

neck pain begins concurrently with headache attacks and 

may be necessary for headache to follow similarly [16]. 

According to a recent study, 33 (15.2%) students can lift 

heavy objects without experiencing further discomfort, 24 

(11.1%) can lift heavy objects, but doing so causes further 

discomfort, 35 (16.1%) can do so without experiencing 

further discomfort, 29 (13.4%) can do so without 

experiencing further discomfort when lifting heavy 

objects, and 41 (18.9%) can lift exceptionally light objects. 

34 (15.7%) students had the freedom to read as much as 

t h e y  w a n t e d  w i t h o u t  e x p e r i e n c i n g  a n y  s e v e r e 

inconvenience. 23 (10.6%) students had the opportunity to 

read as much as they wanted despite experiencing some 

neck pain. 25 (11.5%) people with moderate pain can read as 

much as they need, 38 (17.5%) people with moderate pain 

can't read as much as they need, and 49 (22.6%) people with 

terrible pain can barely read at all. By all accounts, none of 

the 18 (8.3%) undergraduates had any form of brain pain. 9 

(4.1%) people suffer infrequent, mild migraines. A mild 

migraine affects 13 (6.0%) people occasionally, a moderate 

brain pain affects 17 (7.5%) people frequently, and a severe 

cerebral pain affects 10 (4.6%) people frequently. 

According to a previous evaluation, Christian Lampl et al. 

directed an investigation in 2015 to determine whether 

neck pain (NP) is a prodromal headache side effect or if it is 

related to the headache attack. Information was evaluated 

from 487 people who suffer from wordy migraines (73.1% 

females; 77% had headache without quality). 338 patients 

(69.4%) disclosed NP at any point while experiencing a 

headache. 36 patients (bunch C; 7.4%) experienced NP 

between two and forty-eight hours prior to the cerebral 

pain stage, while 118 patients (bunch B; 24.2%) revealed NP 

within two hours before the migraine stage and 184 

patients (bunch A; 54.4%) experienced NP at the start of 

the migraine stage. In bunch B, we discovered a signi�cant 

amount of typical headache-related side effects, and in 

82.2% of cases, NP proceeded into the relief of cerebral 

discomfort. These facts show that NP is a very common 

component of headache attacks and is therefore likely to 

be more signi�cant for the attack itself than a prodromal 

headache side effect [17]. 34 (15.7%) had no trouble 

concentrating fully when studying, 36 (16.6%) people could 

According to current study, Age distribution among 

students was 20.88±1.644 with minimum age of 19yrs and 

maximum 25 yrs. The gender distribution of students was 

as follows; males with the percentage 28.6 % and 

percentage of 71.4 % came out to be females. Students 

with no migraine were 17.1%, mild migraine were 36.9%, 

moderate migraine were 27.6% and severe migraine were 

18.4%. According to a prior review, Zhe Yu et al. conducted a 

review in 2019 to examine the potential factors associated 

with EM neck pain and determine whether there were 

differences in peri cranial muscle delicacy between EM 

with and without neck pain. Enlisted personnel were given a 

headache incapacity score and a neck incapacity �le. All 

patients' cranio-cervical muscle delicacy scores and 

mechanical torment edge were evaluated during the 

headache-free interval. Between EM with and without neck 

pain, there were no signi�cant differences in migraine 

force (p=0.44), headache impairment (p=0.71), length 

(p=0.44), or recurrence (p=0.85). When compared to EM 

without neck pain, those who had it scored higher on both 

the cephalic and neck delicacy scales (p=0.01) [15]. 

According to the most recent evaluation, the percentage of 

students who are currently unbothered is 55 (25.3%), 

followed by those who are experiencing moderately intense 

anguish (39.0%), moderate torment (39.0%), truly extreme 

torment (25.1%), and serious torment (27.0%). (12.4%). 42 

(19.4%) students can frequently take care of themselves 

without it adding to their stress, whereas 51 (23.5%) 

students can do so without it adding to their stress. There 

were 27 (12.4%) students who could take care of 

themselves, but they were cautious and slow. 28 (12.9%) 

require assistance frequently in many aspects of self-care, 

whereas 37 (17.1%) require some support but are able to 

manage the majority of their own affairs. 32 (14.7%) refuse 

to get dressed, wash their clothes with di�culty, and stay in 

bed. As in the previous review, Zenkevich AS et al. led a new 

review in 2016 to examine neck pain in patients with 

headache to identify potential comorbidity factors of these 

diseases. 50 people in total, including 9 men and 41 women, 
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Chronic kidney disease is an increasing disease of all age 

groups causing irreversible loss of kidney function [1]. It is 

divided into �ve stages on the basis of glomerular �ltration 

rate. Stage V disease has glomerular �ltration rate less 

than 15ml/min/1.73m, also called as End Stage Renal 

Disease (ESRD) [2]. The patients of chronic kidney disease 

stage 5 cannot sustain their life without renal replacement 

therapy either in the form of dialysis or renal transplant [3, 

4]. A larger number of chronic kidney disease patients have 

high prevalence of unrecognized endocrine complication 

of thyroid dysfunction. Hypothyroidism is common in 

progressively deranged renal function in some large 
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The kidney affects “the thyroid gland causing various derangements in its function whenever 

the kidney is impaired, even with a minor imperfection in its job, and this makes dialysis patients 

more prone to thyroid disorders with subsequent increase in mortality and morbidity. 

Objective: To determine the frequency of hypothyroidism in ESRD patients who are on 

maintenance hemodialysis. Methods: A descriptive cross-sectional study was conducted at 

Department of Nephrology, Liaquat University of Medical and Health Sciences Jamshoro”, upon 

a sample of 140 patients having age between 18 to 70 years presented with end stage renal 

disease with 3 months or more of maintenance hemodialysis were consecutively enrolled. 

Investigations was advised for TSH levels, T3, T4. The presence of hypothyroidism along with 

baseline and clinical characteristics were noted.Results: Of 140 patients, the mean age of the 

sample was 62.31± 9.78 years. Majority of the sample were males as compared to females, i.e., 93 

(66.4%) and 47 (33.6%). History of thyroid disorder was observed in 83 (59.3%) patients. 

Comorbidity showed that type 2 diabetes mellitus was observed in 65 (46.4%) and hypertension 

in 77 (55%) patients. The mean TSH, T3 and T4 level was found to be 4.67± 0.20, 0.97± 0.37, and 

5.33± 0.69 respectively. Frequency of hypothyroidism was found to be 53 (37.9%) patients. 

Conclusion: A considerably higher number of patients were presented with hypothyroidism in 

“ESRD patients who are on maintenance hemodialysis.
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population based studies [5]. The 3rd National Health and 

Nutrition Examination survey that includes data from 

14,623 participants shows prevalence of hypothyroidism 

was 5.4%, 10.9%, 20.4%, 23.0%, and 23.1% among those 

with estimated glomerular �ltration rates (eGFRs) of ≥90, 

60-89, 45-59, 30-44, and <30ml/min/1.73m2, respectively 

[5]. Primary hypothyroidism is common in CKD patients as 

the metabolism of thyroid hormones is disturbed due to 

effect on pituitary-thyroid axis [6]. The symptoms of 

chronic kidney disease (CKD) and hypothyroidism overlap in 

many aspects, making it di�cult to recognize primary 

hypothyroidism in ESRD [7]. There is a high prevalence of 
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A large number of chronic kidney disease patients have 

high prevalence of unrecognized endocrine complication 

of thyroid dysfunction [11]. Hypothyroidism is common in 

progressively deranged renal function in some large 

population based studies [12]. The 3rd National Health and 

Nutrition Examination survey that includes data from 

14,623 participants shows prevalence of hypothyroidism 

was 5.4%, 10.9%, 20.4%, 23.0%, and 23.1% among those 

w i t h  e G F R s  o f  ≥ 9 0 ,  6 0 - 8 9 ,  4 5 - 5 9 ,  3 0 - 4 4 ,  a n d 

< 3 0 m l / m i n / 1 . 7 3 m 2 ,  r e s p e c t i v e l y  [ 1 3 ] .  P r i m a r y 

hypothyroidism is common in CKD patients as the 

metabolism of thyroid hormones is disturbed due to effect 

on pituitary-thyroid axis [14]. The symptoms of CKD and 

hypothyroidism overlap in many aspects, making it di�cult 

to recognize primary hypothyroidism in ESRD [15,16]. There 

is a high prevalence of thyroid dysfunction in patients of 

advanced chronic kidney disease including those who are 

receiving dialysis [17]. Reduced levels of thyroid hormones 

i.e., Total and free serum thyrotropin are associated in 

patients on maintenance hemodialysis [18].  The 

derangements in thyroid function tests may be associated 

with cardiovascular morbidity and mortality in CKD and 

ESRD patients as shown in various data [19]. According to 

t h e  c u r r e n t  s t u d y  � n d i n g s ,  t h e  f r e q u e n c y  o f 

hypothyroidism was found to be 37.9% patients. Somewhat 

similar frequency was observed in a previous study as well. 

5 Similarly, in Shantha et al., study, “in 137 hemodialysis 

patients tested for TSH and FT4, SCH prevalence was 

24.8% [20]. Nevertheless, all agreed that dialysis patients 

had a high prevalence of hypothyroidism, and even 

con�rmed in a larger-scale study of 8840 hemodialysis 

patients based on baseline TSH, they observed that 22% of 

them had hypothyroidism, but they did not test FT4, so they 

had no results about overt and subclinical hypothyroidism 

[21]. Thus, one can conclude that the prevalence of 

hypothyroidism de�ned as high TSH is similar in different 

population but varies in terms of its category (SCH and 

overt hypothyroidism).  An important point to consider in 

this regard is that studies had different de�nitions for 

hypothyroidism, and this arises from the arguments about 

the accepted TSH level in dialysis, as some authors propose 

that levels between 5 and 20IU/ml are considered normal in 

dialysis patients and so no treatment is required, though in 

studies that assessed mortality found that TSH even in high 

Hypothyroidism in Esrd Patients with Maintenance Hemodialysis

thyroid dysfunction in patients of advanced chronic kidney 

disease including those who are receiving dialysis [8]. 

Reduced levels of thyroid hormones i.e.  Total and free 

serum thyrotropin are associated in patients on 

maintenance hemodialysis [9]. The derangements in 

t hy ro i d  f u n c t i o n  te s t s  m ay  b e  a ss o c i a te d  w i t h 

cardiovascular morbidity and mortality in CKD and ESRD 

patients as shown in various data [10]. The presence of 

Hypothyroidism is associated with an increased risk of 

mortality from cardiovascular causes in the dialysis 

population. The study was conducted with an aim to 

determine the frequency hypothyroidism in the local 

hemodialysis population as local data on this topic was not 

available. 

Upon a sample of 140 patients (chosen via non-probability 

consecutive sampling). Patient having both gender and age 

between 18 to 70 years presented with end stage renal 

disease with 3 months or more of maintenance 

hemodialysis were recruited for the research after taking 

inform written consent. Investigations was advised for TSH 

levels, T3, T4. The presence of hypothyroidism along with 

baseline and clinical characteristics were noted. 

Descriptive statistics was analyzed by SPSS version 21 

R E S U L T S

Of 140 patients, the mean age of the patients was 62.31± 

9.78 years. Most of the patients were males as compared to 

females, i.e., 93 (66.4%) and 47 (33.6%). Urban residence 

was observed in 62 (44.3%) patients while rural residence in 

78 (55.7%). The mean height, weight, and BMI of the 

patients was found to be 1.55± 0.06, 60.53± 5.13 kg, 26.74± 

5.19 kg/m2 respectively. There were 71 (50.7%) patients 

with >25 kg/m2 BMI and 69 (49.3%) with ≤25 kg/m2 BMI. The 

mean duration of ESRD was 5.92± 1.39 months. There were 

92 (65.7%) patients with ≤6 months duration of ESRD and 48 

(34.3%) with >6 months duration of ESRD. The mean 

duration of hemodialysis was 4.41± 1.99 months. There were 

82 (58.6%) patients with ≤4 months duration of 

hemodialysis and 58 (41.4%) with >4 months duration of 

hemodialysis. History of thyroid disorder was observed in 

83 (59.3%) patients. The mean TSH, T3 and T4 level was 

found to be 4.67± 0.20, 0.97± 0.37, and 5.33 ± 0.69 

respectively. Frequency of hypothyroidism was found to be 

53 (37.9%) patients.  A signi�cant association of 

hypothyroidism was observed with duration of ESRD (p-

value <0.001) and hypertension whereas age (p-value 

0.695), gender (p-value 0.415), BMI (p-value 0.696), 

residence (p-value 0.853), duration of hemodialysis (p-

value 0.988), history of thyroid disorder (p-value 0.360), and 

type 2 diabetes mellitus (p-value .627) were found to be 

insigni�cant. 

≤6

>6

Total

23 (25.0)

30 (62.5)

53 (37.9)

69 (75.0)

18 (37.5)

87 (62.1)

92 (100)

48 (100)

140 (100)

<0.001

Duration Of 
Esrd 
(in Months)

Hypothyroidism

Present Absent
Total p-value

Table 1: Comparison of Hypothyroidism with Age of the Patients
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Gallstones are a major health problem worldwide. Its 

prevalence in the adult population of the United States is 

about 10%, which reaches 30% in the age group over 70 

years [1]. The incidence of GS in Pakistan is 15%, which 

represents 22% of surgical admissions [2,3]. Laparoscopic 

cholecystectomy is accepted worldwide as the 1st line of 

treatment for symptomatic gallstone disease. Karl-

Langerbach accomplished the �rst open cholecystectomy 

in 1882, and Philip Mort executed the �rst Laparoscopic 

cholecystectomy in 1987 in Lyon, France [4,5]. In 1991, 1st 
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Gallstones (GS) are a major health problem worldwide. Its prevalence in the adult population of 

the United States is about 10%, which reaches 30% in the age group over 70 years. The incidence 

of GS in Pakistan is 15%, which represents 22% of surgical admissions. Laparoscopic 
stcholecystectomy is accepted worldwide as the 1  line of treatment for symptomatic gallstone 

disease. Objective: To assess the occurrence of spilled gallstones and biliary leakage during 

laparoscopic cholecystectomy. Methods: A prospective descriptive study was conducted in the 

Surgical Department of Hayatabad Medical Complex Peshawar for six months duration from 15 

June, 2021 to 15 November, 2021. Patients with gallstones were hospitalized via outpatient 

department. They were admitted for the analysis after procurement of knowledgeable consent 

in written form. All related investigations have been performed. Eligibility for anesthesia was 

assessed using the ASA scoring system. Patients endured laparoscopic cholecystectomy and 

the data was secured in a previously designed form. Results: During the period under analysis, 

150 patients underwent laparoscopic cholecystectomy. 40.10 years ± 10.74 years was the mean 

age. The main complication in 18 cases (12%) where the largest number of stones were removed 

during surgery, was gallstone spillage from whom 3 (17.6%) patients were 19-29 years old, 8 

patients (47.1%) were 30-40 years old, 5 (29.4%) patients were 41-50 years old and 1 patient 

(5.9%) was 51-60 years old and 1 (5.9%) patient were 61-70 years old. The rate of gallstone spillage 

was 7 (4.7%) for men and 11 (7.3%) for women. Biliary leakage occurred in 5 patients (3.3%) aged 

30-40 years and in 1 (0.7%) of patients aged 41-50 years. Conclusion: Laparoscopic 

cholecystectomy is effective and safe method in our environment and brings improved 

outcomes in the hands of specialists.
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laparoscopic cholecystectomy was performed in Pakistan 

[6]. Globally, Laparoscopic cholecystectomy has believed 

to be a typical treatment for gallstone disease and open 

cholecystectomy has been substituted [7]. In the United 

States alone, 75% of the 600,000 gallstone surgeries 

performed annually are performed laparoscopically [8]. 

Laparoscopic cholecystectomy gives the subject, the 

assistances of minimally invasive surgery (MIS), counting 

better postoperative healing, cosmetic surgery scarring 

and earlier arrival to daily routine. Though, it is associated 
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60 years. The M:F ratio was 1: 2.40. As shown in Figure 1, 39 

(26%) were male and 111 (74%) were female. 

Biliary Leakage and Spilled Gallstones Incidence

with some of the rare complications reported in open 

cholecystectomy [9]. The laparoscopic cholecystectomy 

complications comprise primary or late complications. 

P r i m a r y  c o m p l i c a t i o n s  i n c l u d e  p o r t  e n t r a n c e 

complications, intestinal trauma, bleeding, and late 

complications including gallstones, biliary leakage, and 

biliary trauma. Gallstone spillage is common during 

laparoscopic cholecystectomy [10]. The estimated 

incidence is between 3 and 33%. The incidence of 

complications due to stones that are not removed is 

approximately 0.3%. Biliary leakage is observed in 0.3-

2.7% of patients after laparoscopic cholecystectomy. 

Although most spilled intraperitoneal gallstones are 

negligible by the surgeons, result in postoperative 

adhesions, peritonitis, intra and extra-abdominal 

abscesses, enterocutaneous, and entero vesical �stulas 

have been reported. Laparoscopic cholecystectomy is a 

new method of treating gallstone disease in Pakistan [11]. 

T h e r e  i s  a  t e n d e n c y  t o  p r e f e r  l a p a r o s c o p i c 

cholecystectomy in place of open cholecystectomy [12]. 

The laparoscopic cholecystectomy complications have 

been investigated in several hospitals. Though, since no 

systematic facts has been printed from our center, they 

should be reproduced [13]. Further studies should be 

conducted to change future development for the 

treatment and prevention of complications after 

laparoscopic cholecystectomy. The aim of this analysis 

was to assess the occurrence of spilled gallstones and 

biliary leakage during laparoscopic cholecystectomy.

A prospective descriptive study was performed at the 

Surgical Department of Hayatabad Medical Complex 

Peshawar for six months duration from 15 June, 2021 to 15 

November, 2021 on 150 patients approved by the Hospital 

Ethics Committee Patients with obstructive jaundice, 

gallbladder cancer, comorbidities and history. Upper 

abdominal surgery was ruled out due to confounding 

factors and study biasness. Patients with gallstones were 

hospitalized via outpatient department. They were 

admitted for  the analysis  after  procurement of 

knowledgeable consent in written form. All related 

investigations have been performed. Eligibility for 

anesthesia was assessed using the ASA scoring system. 

Patients endured laparoscopic cholecystectomy and the 

data were secured in a previously designed form.

R E S U L T S

During the period under analysis, 150 patients underwent 

laparoscopic cholecystectomy. 40.10 years ± 10.74 years 

was the mean age. Most patients 68(45.3%) were 30-40 

years old, 39(26%) were 50-41 years old, 35 patients (23.3%) 

were under 30 years old and 7 patients (4.7%) were older> 

Figure 1: Gender-wise Distribution

The main complication in 18 cases (12%) where the largest 

number of stones were removed during surgery was 

gallstone spillage from whom 3 (17.6%) patients were 19-29 

years old, 8 patients (47.1%) were 30-40 years old, 5 (29.4%) 

patients were 41-50 years old and 1 patient (5.9%) was 51-60 

years old and 1 (5.9%) patient were 61-70 years old, shown in 

Table 1. Gallstone's spillage was more common in women 

than men. The rate of gallstone spillage was 7 (4.7%) for 

men and 11 (7.3%) for women. Biliary leakage occurred in 5 

patients (3.3%) aged 30-40 years and in 1 (0.7%) of patients 

aged 41-50 years. Of all patients, 1 (0.7%) biliary leak was in 

male and 5 (3.3%) were female. Also, 12 patients (8%) 

underwent open cholecystectomy and laparoscopic 

cholecystectomy was successfully performed in 138 

patients (92%). There were no deaths in our study.

19-29 years

30-40 years

41-50 years

51-60 years

61-70 years

3 (17.6%)

8(47.1%)

5 (29.4%)

1 (5.9%)

1 (5.9%)

 

Age wise distribution

Males

females

7 (4.7%)

11 (7.3%)

Gender wise distribution (18/150)

30-40 years

41-50 years

open cholecystectomy

laparoscopic cholecystectomy

5(3.3%)

1 (0.7%)

12(8%)

138(92%)

Biliary leakage(n=6)

Gall stone spillage N=18

Table 1: Patients' distributions of complication according to Age

D I S C U S S I O N

Laparoscopic cholecystectomy has developed to be the 

�rst line of treatment for chronic cholecystitis and 

symptomatic gallstones and has replaced traditional open 

cholecystectomy [13,14]. In acute cholecystitis, maximum 

specialists now prefer laparoscopic cholecystectomy. 

Laparoscopic procedure has many bene�ts, but incidence 

of morbidity is somewhat advanced, especially in 

educational settings [15]. This study aim was to focus 

speci�cally on biliary leakage and spilled gallstones, two 

common complications of LC. 40.10 years ± 10.74 years was 
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the mean age. Most patients 68(45.3%) were 30-40 years 

old, 39(26%) were 50-41 years old, 35 patients (23.3%) were 

under 30 years old and 7 patients (4.7%) were older> 60 

years. In the study of Müfti et al., 40.30 years was the mean 

age and the maximum of patients (31.66%) were in the 30-

40 years of age group. However, in the CL study in acute 

cholecystitis, 43.7 years was the mean age of patients and 

4.5: 1 was the female to male ratio [16,17]. Alternative study 

was on 280 LC cases involving 140 males and 140 females 

with 56.9 years (89-23 years) mean age [18]. In all cases, we 

used the classic 4-port approach in our work. Though, a 3-

port technique, and more freshly 2 cholecystectomy ports, 

using 3 mm miniature instruments, is possible and can 

improve aesthetic and surgical outcomes [19]. In this study 

a varus needle is used to produce pneumoperitoneum, but 

in an LC study, direct placement of a trocar without 

pneumoperitoneum proved to be a safe, effective, and 

t i m e - s a v i n g  a l te r n a t i ve  w i t h  fewe r  p r o c e d u r a l 

complications [20,21]. Gallbladder injury is a life-

threatening and serious complication of LC, and numerous 

analyses stated 0.6% to 1.5% of biliary duct injury. Biliary 

duct injury during LC is worrisome and can lead to benign 

biliary duct obstruction after surgery several months later, 

increased complications, and postoperative mortality 

[22]. Late postoperative stenosis is often the result of 

overuse of electrical coagulation in the vicinity of the 

co m m o n  b i l i a r y  d u c t  o r  l ate  p ro b l e m  of  b i l i a r y 

reconstruction due to injuries after cholecystectomy. In 

this analysis, severe biliary duct injury happened in 1 (0.7%) 

case [23]. ERCP and MRCP were performed to show lateral 

biliary duct damage. Stenting was also performed with 

successful results in the same session. 1.94 days was the 

average hospital stay, comparable to a local study at the 

Khyber Teaching Hospital, which recorded 2.06 days 

compared with Vagenas K et al., 2.29 days were reported in 

a center study [24]. Despite the complications mentioned, 

the inclusive result was acceptable, with improved 

reception of the operation by the patient [25].

C O N C L U S I O N

LC is the most common method for symptomatic 

gallstones. In experienced hands, this is a safe and 

effective method in our environment. Most of the 

complications were due to inexperience and excessive 

enthusiasm. Adequate preoperative work, low conversion 

thresholds, and adequate training and equipment make 

this surgery a safe procedure with good results.
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Diabetic mellitus (DM) is a disease in which there is higher 

concentration of glucose in the blood than usual. DM 

occurs due to disturbance in production and release of 

insulin. Insulin is a hormone which decreases the 

concentration of glucose in the body. Due to low production 

of insulin, concentration of glucose in blood increases. 

According to WHO, almost 9-10% population of this world is 

diabetic. Neuropathy is a disorder of nervous system in 

which transmission of signals from brain to spinal cord or 

from spinal cord to brain got disturbed [1]. In this disorder, 

nerves of central and peripheral nervous system got 

damaged and unable to transmits signal [2].  Peripheral 

neuropathy is a disorder in which nerves of peripheral 
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Diabetic peripheral neuropathy is a disease of diabetic patients in which nerves of peripheral 

nervous system got degenerated and unable to transmit any signals. Diabetic peripheral 

neuropathy occurs due to decreased serum level of B type vitamins in the body among which 

vitamin B6 and folic acid are more important. Objective: To determine the role of Vitamin B6 and 

folic acid in decreasing peripheral neuropathy. Methods: This study was conducted in the 

Hospital of Sargodha from 2018 to 2020. This study was carried on 250 type 2 diabetic patients. 

Both males and females were included. Subjects were submitted to detailed medical history 

about the duration of diabetes and symptoms of peripheral neuropathy. Complete examination 

of nervous system was conducted. Laboratory examination was done to �nd out mean fasting 

glucose. The  control group comprised of 50 potentially healthy males and females was made. 

Serum level of vitamins was checked before and after treatment. Results: The main symptom 

which was present in all the patients was severe pain in lower legs Distal numbness was reported 

in 200 patients. Distal sensory neuropathy was reported in 150 patients. Distal motor 

neuropathy was reported in 52 patients. 157 patients had demyelinating neuropathy, 57 had 

axonal and 44 had mixed neuropathy. Peripheral diabetic neuropathy decreased after 

supplementations of homocysteine, folic acid and vitamin b6. Conclusions: Vitamin B6 and folic 

acid are known for their role to support healthy nervous system.Vitamin B6 and folic acid 

improved glycemic control through decreasing homocysteine . B6 relieves nerve pain and 

transmits nerve impulses correctly. The risk of peripheral neuropathy increased as serum folate 

decreased. Their supplementations are effective strategies for the treatment of peripheral 

diabetic neuropathy.
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nervous system got damaged. Almost 30% patients of 

peripheral neuropathy are positive to diabetes as well. It 

means diabetes is related to destructive and damage of 

ner ves of peripheral ner vous system. Peripheral 

neuropathy has many symptoms among which most 

common are restless leg syndrome and burning foot 

syndrome [3]. Diabetic peripheral neuropathy is a disease 

of diabetic patients in which nerves of peripheral nervous 

system got degenerated and unable to transmit any 

signals. As we discussed, diabetes is a disorder related to 

hyperglycaemia (high concentration of glucose in blood). 

Hyperglycaemia causes increased deposition of protein 

kinase C and polyol (compound that contains multiple 
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 Diabetic neuropathy is analogous to neuropathy which 

occurs due to chemotherapy [7] and peripheral neuropathy 

which occurs due to high concentration of glucose in 

diabetic patients [8]. Sources of this vitamin are carrots, 

spinach, peas, potatoes, milk, cheese, eggs, �sh, meat, and 

wheat. Isoniazid is a drug which causes de�ciency and 

decreased serum level of this vitamin in the body [9,10]. 

When de�ciency of this vitamin occurs in the body, then 

ability of body to convert tryptophan to nicotinic acid will 

lost. In this way, peripheral neuropathy occurs. Folic acid 

plays a very important role in one carbon metabolism. It is 

used to produce several compounds in our body. Its active 

form is tetrahydrofolate. It plays crucial role in  metabolism 

of cell [11]. It leads to differentiation of stem cells of 

neurons of nervous system and lengthening of their axons 

as well [12]. Regular intake of folic acid prevents neural 

tube defects in pregnant women and diabetic peripheral 

neuropathy as well [13,14]. Folic acid is required for the 

proper and rapid growth of Schwann cells.  Researchers 

observed that when the nerves of peripheral nervous 

system got damaged, Schwann cells returned to its early 

parent state. Then Schwann cells formed some speci�c 

bands which had ability to grow axons [15]. Harma et al. 

observed that when proper supplementation of folic acid 

was given to the injured model of sciatic nerve, then this 

nerve became able to increase the volume of its axon and 

its viscosity and myelination as well. It means this vitamin is 

able to cause healing of nerves of peripheral nervous 

system [16]. Hyperhomocysteinemia is a disorder which 
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hydroxyl groups) in neurons. It leads to damage of neurons. 

It also leads to oxidative stress. One third of patients of 

diabetic peripheral neuropathy shows symptoms (Burning, 

Lancing, paraesthesia) that are extremely painful [4]. After 

several studies, researchers stated that vitamins had 

strong effect on the normal functioning of brain [5]. It was 

also observed that due to surgeries, level of many vitamins 

got decreased in the body and it led to disorders of nervous 

system [6]. For the treatment of diabetic peripheral 

neuropathy, several vitamins and nutrients are required. 

 In this case control study, 250 diabetic patients of both 

genders were enrolled in the hospital of Sargodha from 

2018 to 2020. Data was collected from the record sheets of 

each veri�ed case. Following procedures were done on the 

admitted patients: A detailed medical history about the 

duration of diabetes, Complete examination of nervous 

system, Symptoms of peripheral neuropathy present in the 

patients, Electro physiological studies were conducted 

Laboratory examination to �nd out blood group and mean 

fasting glucose. Control group of 50 healthy males and 

females was made. Their age ranged from 28-58 years. The 

mean and standard values of vitamins before and after 

treatment. Both male and females who are positive to 

diabetic peripheral neuropathy with age 20 years or above 

was included. Pregnant women, patients with psychiatric 

disorders, patients with contraindications to folic acid, 

pyridoxine, methylcarbylamine were removed from our 

study.

R E S U L T S

The main symptom which was present in all the patients 

was severe pain in lower legs Distal numbness was reported 

in 200 patients. Distal sensory neuropathy was reported in 

150 patients. Distal motor neuropathy was reported in 52 

patients (Table 1). Total 157 patients had demyelinating 

neuropathy, 57 had axonal and 44 had mixed neuropathy. 

Peripheral  diabetic neuropathy decreased after 

supplementations of homocysteine, folic acid and vitamin 

b6 (Table 1). Serum level of homocysteine, pyridoxine and 

folic acid in diabetic patients before and after treatment is 

shown in table 2.

Gender

1.Males

2.Females

Age

Characteristics:

1.Distal numbness

2.Distal sensory neuropathy

3.Distal motor neuropathy

110

140

35-60

200

150

52

25

25

28-58

nil

nil

nil

Characteristics
Diabetic Patients, 

N=250 
Control Group, 

N=50

4.Demyelinating neuropathy

5.Axonal neuropathy

6.Mixed neuropathy

7. Fasting blood glucose mg/L

8.Post prandial blood glucose 
mg/L
Serum level of various 
vitamins in diabetic patients 
or control group

9.Glycosylated haemoglobin

10. Serum level of 
homocysteine  umol/L1

11.Serum level of vitamin B6 
nmol/L

12. Serum level of folic acid 
nmol/L

157

57

44

110-260

157-360

5-10%

2.3-2.6

6-25

3-12.5

nil

nil

nil

70-102

90-118

3-5%

2.5-6.4

6-50

3-14.5

Table 1: Comparison of characteristics between diabetic patients 

and control group

Homocysteine umol/L

Vitamin B6 nmol/L

Folic acid ng/L

Variables
Before treatment 

Mean ± SD
p- value 

8.46 ± 5.18

24.2± 0.52

5.17± 1.41

7.55±4.51

51± 2.52

6.720± 2.76

0.604

24.8

0.196

After treatment 
Mean± SD

Table 2: Serum level of homocysteine, pyridoxine and folic acid in 

diabetic patients before and after treatment
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occurs due to decreased serum level of vitamin b6 and b9. 

This disorder is responsible for diabetic peripheral 

neuropathy as well [17]. Oxidative stress also causes 

demyelination of neurons and leads to neuronal damage 

[18]. For the treatment of diabetic peripheral neuropathy, 

aldose reductase inhibitors are used [19,20]. It is very 

di�cult to understand the exact pathophysiology of pain 

which happens in patients of neuropathy. But there are 

several central and peripheral mechanisms that try to 

explain the pathophysiology of this pain [21]. 

C O N C L U S I O N S

Vitamin B6 and folic acid play crucial role in normal and 

proper functioning of nervous system. These vitamins 

decrease the serum level of homocysteine. They also 

maintain normal concentration of glucose in blood. 

Pyridoxine causes proper transmission of nerve impulses. 

The risk of peripheral neuropathy increased as serum level 

of folic acid decreased. Proper and regular intake of vitamin 

B6 and B9 are required to treat diabetic peripheral 

neuropathy.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Obesity has become “a silent epidemic, a major public 

health issue and is likely to remain so for the foreseeable 

future. It has become a worldwide phenomenon cutting 

across regional and economic barriers. It contributes to 

the development of several chronic diseases including type 

2 diabetes mellitus, hypertension, coronary heart disease, 

and stroke. As per WHO, it is a “killer disease” at par with HIV 

and malnutrition. The rate of obesity in the general 

population is increasing drastically. The WHO estimated 

that in 2016, more than 1.9 billion adults, 18 years and older, 

were overweight. Of these over 650 million were obese [1].  

In developing countries like India, obesity often co-exists 
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Obesity has become a “silent epidemic and its prevalence is increasing in pregnant women. 

Objective: This study aims to highlight the impact of maternal obesity on the fetal and maternal 

outcome. Methods: The study was conducted on 320 pregnant women in their �rst trimester 

with viable singleton pregnancy at Department of Gynecology & Obstetrics, Liaquat University 

of Medical & Health Sciences, Jamshoro. The obese group (BMI > 25) of 160 women, were 

compared for feto-maternal outcome, with parity matched 160 women in non-obese group (BMI 

< 25). Results: There was increased incidence of antepartum, intrapartum and fetal 

complications in obese group as compared to non-obese group. Preeclampsia was seen in 

42.1% vs 14.1%, GDM in 14.5% vs 10.3%, induction of labor in 31.9% vs 13.3%, in obese as 

compared to non-obese respectively. Lower segment caesarean second (37.5% vs 13.8%), 

macrosomia (22.4% vs 1.3%), shoulder dystocia (18.4% vs 3.8%), birth asphyxia (11.8% vs 5.1%) 

and neonatal intensive care unit (NICU) admission (12.7% vs 6.6%) were more common in obese 

as compared to non-obese. Conclusion: Maternal obesity is a risk factor for many antepartum, 

intrapartum, postpartum and fetal complications. All attempts should be made to prevent 

obesity in women of childbearing age” and to encourage weight loss before pregnancy.
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with under nutrition leading to double burden [2]. Body 

mass index (BMI) is the most commonly used parameter for 

measuring obesity at population level. WHO de�nes 

obesity as BMI > 30 for the world population [1]. However, 

this value could be misleading when comparing the 

Western countries to Asian Pakistani population. This is 

because of the difference in the phenotype and general 

body structure of the two diverse set of people in East and 

West. Pakistani people are obese at a lower BMI than 

speci�ed for Western people. Recent studies have also 

shown that Asian Pakistani have more pre-disposition for 

truncal obesity and the risk of complications for Asians is 
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M E T H O D S

than non-obese ones. Parity was similar in both the groups 

(p-value 0.223).

well below the cut-off values of BMI recommended by WHO, 

and thus for the Pakistani population, BMI>25 is de�ned as 

obesity [3]. Many studies have observed that maternal 

obesity can result in adverse outcomes for both women and 

fetuses like increase in the risk of miscarriage, gestational 

diabetes mellitus (GDM), gestational hypertension and 

preeclampsia [4]. It has also been associated with 

prolonged pregnancies, prolonged labor, two-fold 

increased risk for a caesarean delivery, increased 

incidence of post-natal infections with prolonged hospital 

stay [5, 6]. Obesity is often associated with a high risk of 

adverse neonatal outcomes including stillbirth, birth 

defects like neural tube defects, abdominal wall defects 

etc., neonatal intensive care admissions and perinatal 

mortality rates [7, 8]. Furthermore, long term studies 

demonstrate that having an obese mother increases the 

risk of child growing up to be obese themselves, thereby 

possibly inducing a transgenerational effect [9].  With 

alarmingly increasing prevalence of obesity in India, the 

need to determine its effect on maternal and fetal outcome 

is increasing. This study aimeds to highlight the impact of 

maternal obesity on the outcome of singleton pregnancy in 

otherwise uncomplicated singleton women” in Pakistani 

population.

The study was conducted on 320 pregnant women in their 

�rst trimester with viable singleton pregnancy. Women 

with pre-existing hypertension, diabetes, heart disease, 

thyroid disorders or any other chronic illness; bad 

obstetrics history or prior caesarean second were 

excluded from the study.  They were categorized into two 

groups: obese group comprising of 160 women with BMI > 

25 and non-obese group comprising of 160 women with BMI 

<25. They were followed up for feto-maternal outcome. 

Routine antenatal care was given as per hospital protocol. 

Maternal outcome variables included were antepartum 

complications (miscarriages, GDM, pre-eclampsia, 

eclampsia), onset of labor (spontaneous, induced), mode of 

delivery (vaginal, caesarean, instrumental) and postpartum 

complications (postpartum hemorrhage, wound sepsis, 

prolonged hospital stay). Perinatal outcome variables 

included were birth weight, intrauterine deaths (IUDs), 

stillbirth, macrosomia and NICU admissions. All results 

were analyzed statistically with the help of parametric and 

non-parametric tests, wherever applicable. A p-value of 

<0.05 was considered as statistically signi�cant.

R E S U L T S

Table 1 shows the mean age was slightly higher in obese 

group (26.7 years) as compared to non-obese group (24.55 

years), p-value 0.001. Obesity may cause reduced fertility 

that may be a probable cause of obese women being older 

BMI (Mean+ SD)

Mean age

Primary

Multiparty

Non Vegetarian

Vegetarian

Lipid Pro�le Deranged

22.4 +1.45

24.55 years

35%

65%

83.8%

16.2%

2.5%

30.9+1.48

26.7 years

30%

70%

87.5%

12.5%

10%

0.001

0.223

0.499

0.05

Parameters Non-obese group Obese group p-value

Table 1: Pro�le of women in both groups

Table 2 show that there was increased incidence of 

antepartum complications in obese group as compared to 

non-obese group. The occurrence of gestational 

hypertension and preeclampsia was signi�cantly more in 

the obese group (p-value <0.001). The proportion of 

miscarriage (p-value 0.246), APH (p-value 0.225) and 

gestational diabetes mellitus (p-value 0.426) were more in 

the obese group; though it was not statistically signi�cant.

Spontaneous abortion

 Preeclampsia

GDM

Intrauterine growth
restriction (IUGR)
Antepartum 
hemorrhage (APH)

4(2.5%)

22(14.1%)

16(10.3%)

10(6.4%)

4(2.6%)

10 (6.2%)

64(42.1%)

22(14.5%)

8 (5.3%)

10 (6.7%)

0.246

<0.001

0.426

0.777

0.225

Parameters Non-obese group Obese group p-value

Table 2: Antenatal complications in both groups

 Table 3 show the difference in the onset of labor as well as 

mode of delivery, between the two groups was signi�cant. 

Proportion of pregnant women having induced labor was 

more in the obese group as compared to non-obese group. 

The p-value was 0.007 making this correlation signi�cant. 

Also, the rate of caesarean second was signi�cantly higher 

in the obese group (37.5%) when compared to the non-

obese group (13.8%), p-value < 0.001. The complication of 

shoulder dystocia was observed signi�cantly more in 

obese group (18.4%) than in non-obese group (3.8%), p-

value 0.004. Postpartum complications, like postpartum 

hemorrhage was more in obese group (16%) than in non-

obese group (9%). But it was statistically not signi�cant; p-

value = 0.188. The wound sepsis was signi�cantly higher in 

obese group (28%) than in non-obese group (9.5%), p-value 

0.009. Thus, prolonging hospital stay in the obese group. It 

was found that the obese group had signi�cantly longer 

duration of stay in the hospital (mean stay 3.34 + 2.04) than 

the non-obese group (2.44 +1.65), p-value was 0.002.
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hyper tension and pre-eclampsia/eclampsia was 

signi�cantly higher in obese (36.9%) compared to normal 

subjects (16.1%) [12]. Walsh et al., concluded both obesity 

and preeclampsia are associated with increased markers 

of  infammation such as C-reactive protein and 

in�ammatory cytokines, tumor necrosis factor-α, 

interleukin-6, and interleukin-8 [13]. These �ndings 

suggest that obesity is a risk factor for pre-eclampsia 

because of pre-existing in�ammation. This study does not 

show signi�cant correlation between obesity and GDM, but 

still GDM cases were found more in obese category (14.5%) 

than non-obese (10.3%), p- value was 0.426. This may be 

because of smaller sample size and increased number of 

GDM complicated pregnancies in non-obese group than 

previous studies. Chu SY et al., in a meta-analyses 

estimated the risk of GDM in maternal obesity and their 

�ndings indicate that high maternal weight is associated 

with a substantially higher risk of GDM [14]. Obesity is 

considered to be an insulin resistant state, and thus 

accentuates the insulin resistance of normal pregnancy. 

Obese women with GDM are more likely to need insulin to 

achieve optimum glycemic control, as compared to women 

with normal BMIs, and the use of insulin in these pregnant 

women is also associated with better pregnancy outcome. 

In present study, although the proportion of pregnant 

women having genital infection remained high in the obese 

group but the p-value was 0.062 making this correlation 

insigni�cant. Sebire et al., also concluded from their study 

that genital tract infections are more common in obese 

compared to non-obese pregnant women [15]. Obesity is 

associated with higher incidence of induction of labor, as 

seen with many studies conducted earlier. Proportion of 

pregnant women having induced labor were more in the 

obese group (31.9%) as compared to non-obese group 

(13.3%), p-value was 0.007. The indication was mainly 

hyper tension,  post-datism and diabetes related 

complications. Robinson et al., also found increased rates 

of labor induction in obese group when compared to non-

obese groups (32.1 % in obese and 19.3% in non-obese) [16]. 

Similarly, Athukorala et al., in their study found that the 

overweight and obese women were more likely to be 

induced than women with a normal BMI (RR: 1.33 [95%CI 

1.13, 1.57], p = 0.001 and RR 1.78 [95%CI 1.51, 2.09], p < 0.0001 

respectively).17 S Arrowsmith and colleagues in their study 

found that with increase in maternal BMI there was a dose 

dependent increase in number of women having induction 

of labor [18]. Results of study showed much higher rates of 

caesarean second in obese women as compared to non-

obese (37.5% vs 13.8%). Although, the rates of operative 

vaginal delivery were lower in the obese groups. This is 

likely due to the higher caesarean delivery rates in the 

obese groups and the reluctance to perform operative 

Table 4 shows that in perinatal outcomes, the mean birth 

weight in the obese group (3.29 + 0.4603 Kg) was 

signi�cantly more than in the non-obese group, (2.75 + 

0.5960) (p<0.001). The proportion of macrosomia babies 

were observed signi�cantly more in the obese group (p-

value <0.001). Thirteen percent neonates, obese group 

required NICU admission compared to 6.6% neonates in 

non-obese group, the difference was not statistically 

signi�cant (p-value 0.19). In obese group, there were three 

(4%) IUDs while in non-obese group, there were two (2.6%) 

IUDs. The proportion of IUDs was more in obese group than 

non-obese group; but p-value was 0.62 making this 

difference insigni�cant.

D I S C U S S I O N

This study demonstrates that maternal obesity can result 

in adverse outcomes for both mother and fetuses like 

increase in the risk of miscarriage, gestational diabetes, 

gestational hypertension, preeclampsia, sudden IUD, 

macrosomia, shoulder dystocia, and higher caesarean 

rates. The rate of miscarriage was seemingly more in obese 

group (6.2% vs 2.5%) though not statistically signi�cantly. 

Recent evidence indicate that obese women undergoing 

infertility treatment are at increased risk of spontaneous 

miscarriage [10]. However, this point is controversial. Roth 

et al conducted a study in 494 patients to ascertain 

whether BMI affects �rst- trimester pregnancy outcome in 

patients with in�rmity [11]. It is concluded that the 

likelihood of a spontaneous abortion in singleton 

gestations in the �rst trimester, after treatment for 

infertility, was not affected by BMI. In this study, the number 

of  pregnant women developing gestational hypertension 

and preeclampsia remained signi�cantly high in obese 

group (42.1%) as compared to non- obese group (14.1%), p-

value <0.001. Similarly, Dasgupta et al., in his prospective 

cohort study found that the incidence of gestational 

Table 3: Intrapartum complications in both groups

Table 4: Perinatal outcomes in both groups.

Induction of Labour

LSCSS

houlder dystocia

Maternal injury

Wound sepsis

PPH

Mean hospital stay

20(13.3%)

22(13.8%)

06(3.8%)

18(11.5%)

08(5.1%)

14(9.0%)

2.44 + 1.65

44(31.9%)

60(37.5%)

28(18.4%)

30(20.0%)

28(18.7%)

24(16.0%)

3.34 + 2.04

0.007

0.006

0.004

0.150

0.009

0.188

0.002

Parameters Non-obese group Obese group p-value

Mean Baby Weight

IUDs

Macrosomia

Birth asphyxia

NICU admission

2.756 + 0.460

34(2.6%)

2(1.3%)

8(5.1%)

10 (6.6%)

3.291 + 0.5960

6(3.9%)

34(22.4%)

18 (11.8%)

18(12.7%)

<0.001

0.628

<0.001

0.134

0.208

Parameters Non-obese group Obese group p-value
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Mamun et al 2011, [24] found that women who were obese 

prior to pregnancy and women who gained excess weight 

during pregnancy were at greater risk for higher birth 

weight difference. In this study, the proportion of 

macrosomic babies was observed more in the obese group 

(p-value <0.001). Dasgupta et al., also found that there was a 

signi�cant association between macrosomia and morbid 

obesity [12]. Sheiner et al., concluded that after having 

adjusted for diabetes mellitus, no signi�cant association 

was found between macrosomia and obesity alone [19]. In 

this study, there was a signi�cant association between 

macrosomia and obesity. Also many women who delivered 

macrosomic babies; had developed GDM. Incidences of 

perinatal mortality were relatively high in the obese group 

as compared to non-obese group, though statistically 

insigni�cant. Sebire et al., [15] found that maternal obesity 

was associated with a higher foetal death rate. In this study 

the cause of IUD in the non-obese group was PIH with foetal 

growth restriction in one case and the other was probably 

because of post-datism with meconium aspiration. In the 

obese group, the probable causes of IUDs were 

preeclampsia, GDM, deranged Doppler, etc. The cause of 

stillbirth was birth asphyxia in two cases and one case had 

unexplained aetiology”. From this study, we can't conclude 

that obesity is an independent risk factor for IUD and 

stillbirth; but we can say that due to more emphasis of 

adequate antenatal checkups and routine investigations, 

the rates of IUD and stillbirth have declined compared to 

the previous studies.

vaginal deliveries in this population because of the 

increased risk of shoulder dystocia. Similarly, Robinson et 

al., also found that obese women had a higher rate of 

caesarean delivery, with the adjusted OR increasing with 

increased maternal weight (moderate obesity: adjusted OR 

1.60, 95% CI 1.66–1.83; severe obesity: adjusted OR 2.46, 

95% CI 2.11–2.85) [16]. Obese women were less likely to have 

operative vaginal deliveries. Also, in a population-based 

study conducted by Sheiner et al., the association between 

maternal obesity and caesarean section remained 

signi�cant [19] In an observational study conducted by 

Barau et al., it was found that there is a linear association 

(X2 for linear trend, P <0.001) between maternal corpulence 

and risk of caesarean deliveries, the leanest mothers 

having the best rate of vaginal delivery [20]. The obese 

women in our study are more than twice likely to deliver by 

caesarean due to various reasons like labor dystocia, 

macrosomia and poor myometrium contractility. In this 

study, the complication of shoulder dystocia was observed 

signi�cantly more in obese group (18.4%) than in non-

obese group (3.8%), p-value-0.004. Similarly, Majouni et al., 

concluded in their retrospective study that maternal 

obesity (OR; 95% CI: 3.6; 2.1–6.3) was a predictive of 

shoulder dystocia [21].  Also, Usha Kiran et al, found that the 

women in obese group were four times more likely to have 

shoulder dystocia [22]. The macrosomia associated with 

obesity being the main contributing factor. It has also been 

suggested that obesity leads to an increase in maternal so 

issue inside the pelvis, which narrows the birth canal. 

Regarding maternal injuries, we did not �nd any signi�cant 

association of high BMI with maternal injuries in our study. 

Dasgupta et al., also found no signi�cant increase in 

perineal tears, C-section angle extensions and other 

maternal injuries among obese women in their study (p > 

0.05) [12]. Similarly, Beyer et al., 2011 showed that there was 

no difference between the obese and non-obese group in 

the rate of injuries during delivery though foetal birth 

weight increased signi�cantly with higher BMI [23]. The 

high rate of caesarean delivery may be a contributory 

factor in obese group as the vaginal delivery is avoided with 

the resultant less likelihood of injuries.Obesity was also 

associated with higher incidence of wound sepsis and 

episiotomy infection and had signi�cantly longer duration 

of stay in the hospital. Hence, increasing BMI was 

associated with an increased risk of wound complications. 

Similarly, Athukorala et al., concluded in their study that 

obese women were more likely than women with a normal 

BMI to require anbiotics for a wound infection (RR 2.77 

[95%CI 1.11, 6.96], p = 0.03) [17]. Fetal complications are 

also observed to be increased in obese pregnant women. 

The mean birthweight was signi�cantly increased for the 

obese group compared to the non-obese group. Similarly, 

C O N C L U S I O N S

Present study supports that “obesity is associated with 

deleterious effect on feto-maternal outcome. In spite of 

the limitations of this study in terms of small sample size 

and short span of me it can be concluded that obesity is a 

risk factor for many antepartum, intrapartum, postpartum 

and fetal complications. In order to minimize the adverse 

effects of obesity on both mother and fetus, appropriate 

multidisciplinary management should be done.
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Original Article
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Ulcerative colitis (UC) is caused by in�ammation, some 

parts of the tract may rupture. The level of the disease 

varies, it may be severe, moderate, or mild. For the 

treatment of UC, the disease level is considered �rst. It is 

quite di�cult to estimate the activity level of the disease. 

For the estimation of disease, biopsy and endoscopy can be 

done, it can also be used for diagnostic purposes [1-4]. 

Several different other factors are studied for the 

estimation of disease progression levels. Among these 

factors, C-reactive protein (CRP), rate of erythrocytes 

sedimentation (ESR), and calprotectin are most common. 
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Ulcerative Colitis (UC) is a gastrointestinal issue, in which in�ammation of the tract takes place. 

The disease level may be severe, moderate, or mild, so the detection method was selected 

according to the disease level. Finding the disease level and diagnostic method of UC is 

challenging. Objective: To �nd out a non-interfering way for the assessment of the activity of 

the disease, which is particularly important for the detection of UC. Therefore, the main goal of 

this study is to �nd a safe method for the determination of disease severity in the patients 

suffering from UC. Methods: For this study, 93 patients were selected suffering from UC (UC). 

For the assessment of all the speci�c parameters, C-Reactive Protein (CRP), Rate of 

erythrocytes sedimentation (ESR) and calprotectin in fecal, commonly used turbidimetric-

immunoassay, Enzyme-linked immunosorbent assay (ELISA) and Westergren technique was 

used. A partial clinical score was used for the estimation of disease severity and the level of 

microalbuminuria was used determined by the immuno-turbidimetric way. Results: Among 93 

patients suffering from UC, 37 patients were male and 56 patients were female. The average age 

of the patients was 40 plus. Microalbuminuria was present in more than 52 % of the patients. The 

presence of microalbuminuria depends upon the severity level of the disease, the most severe 

patients with In�ammatory bowel disease (IBD) have a large amount of microalbuminuria. The 

CRP, rate of sedimentation of erythrocytes, and other proteins level also vary with disease level. 

Conclusion: To measure the activity or severity level of the UC, microalbuminuria is considered 

a safe or non-interfering marker.
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As a result of microalbuminuria, in�ammation takes place 

in different parts of the gastrointestinal tract, the 

in�ammation of these parts indicates the malfunction of 

the vascular system and initiation of many kidney-related 

issues. Sometimes, rheumatoid arthritis is also considered 

an indication of UC. When the disease caused by 

microalbuminuria became severe, it leads to the condition 

t e r m e d  i n � a m m a t o r y  b o w e l  d i s e a s e  ( I B D ) . 

Microalbuminuria has a link with the histopathology of the 

intestine [5-9]. The level of microalbuminuria varies in 

different disease levels, different methodologies are tried 
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for the estimation of microalbuminuria. CRP level and ESR 

were also calculated for the prediction of �nal results by 

using different immune-based assays like ELISA. Then for 

the prediction of the �nal results, statistical tests were 

applied. For different values, the average was taken as well 

as standard deviation was also calculated, and the one-way 

ANOVA was also performed to compare microalbuminuria 

level and its association with the progression of the 

disease. The p-value of 0.05 was selected to obtain 

signi�cant results.
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and a number of research groups are trying to �nd the best 

possible method for the identi�cation of the progression 

level of the disease [10]. Different other non-toxic 

con�rmatory characteristic indicators are also estimated 

to �nd the in�ammatory region within the gastrointestinal 

tract and to �nd out the relation between in�ammation and 

microalbuminuria. Only at a limited level, these studies are 

being done in different labs, but still, more work is needed 

to �nd out the non-invasive methods for the identi�cation 

of the severity level of the disease as well as to �nd out the 

more related methods for the identi�cation of UC more 

accurately [11-15].

It was a retrospective study conducted at medicine 

department of Sialkot Medical College for the duration of 

six months from December 2020 to May 2021. To proceed 

with this study 93 patients were selected, all of the patients 

were suffering from an infection of the gastrointestinal 

tract, and further, their infection was con�rmed by an 

available diagnostic test which reveals that all of them are 

suffering from UC with the different disease severity level. 

Among these 93 patients, 37 were males and 56 females. 

The age of the patients was also considered, all of the 

patients had an average age of more than forty years. Some 

of the patients also had in�ammatory bowel disease, and 

some of the patients have a number of diseases associated 

with the gastrointestinal tract such as microalbuminuria, 

which also comprised of diabetes, thrombosis, and the 

number of disorders related to the kidney such as 

n e p h rot i c  d i s e a s e,  a m y l o i d o s i s ,  a n d  re n a l  ve i n 

in�ammation.  94 % con�dence level was considered for 

t h e  e s t i m a t i o n  o f  s a m p l e  s p e c i m e n  s i z e .  Fo r 

microalbuminuria level 0.8 standard difference was kept 

for the different groups. For 93 patients, attrition rate was 

30 % for the patients having more severe disease levels. All 

the related parameters were calculated for all patients. 

Verbal and written information was taken from the patients 

on the behalf of their consent. To measure the UC activity 

rate, a partial clinic score was used. The respective score 

for each patient was calculated on the basis of different 

factors like bleeding through the rectum, frequency of 

stool, and physician prediction about the severity level of 

the disease. Each of the levels was given a score from 0 to 3. 

The lowest score was 0 for mild, 1 for moderate, 2 for severe, 

and 3 for more acute levels. The disease score was 

predicted by estimation of all the related factors, usually, 3 

factors are considered mainly as mentioned above. For the 

estimation of the level  of the microalbuminuria 

immunoturbidimetric method was used. The level of 

microalbuminuria was measured two times in two days 

consecutively, then the average of both values were taken 

R E S U L T S 

Table 1 shows the characteristics of all  patients 

participated in this study. There were total 93 patients that 

contributed in this study. Among 93, 37 (39%) were male 

and 56 (60%) were female. The average age of the patients 

was 40 years ± 13 years. Among the 56 female, 53% had 

albuminuria. The rate of this disease was much high in 

patients that had active illness in comparison with patients 

that ha inactive form of IBD.  

Age in years

Sex of patients

Male

Female

Microalbuminuria

Disease cases

Negative

Extra intestinal manifestation 

Positive patients 

Healthy 

40 years ± 13

37 (39%)

56 female (60%)

46 (50%)

44 (48%)

3 (25%)

67 (76%)

44 ± 13

17 (36%)

29 (61.2%)

47 (100%)

0 (0%)

15 (31%)

33 (70%)

4100 ± 14

19 (40%)

28 (59%)

8 (7%)

43 (92%)

8 (17%)

38 (83%)

0.6

0.9

0.005

0.14

Characteristics 
Total participants

(93) Active (47)
Inactive 

(46)
p- value

Table 1: characteristic features of participants 

CRP (in ng / L)

ESR (mm / hr)

Urinary albumin 
mg / L

Urine creatinine 
mg / d L

Serum 
calprotectin 
in ng / ml

4.2 ± 3.2

36.52 ±34.5

99 ± 110.1

950.1 ±20

0.1331 ± 370.1

5.87 ± 1.08

560.2 ± 14.9

198.1 ± 76

970.1 ± 193.3

650 ± 261.1

0.37 ± 0.33

5.77 ± 3.09

12.1 ± 13.2

934 ± 261.3

13.1 ± 11.1

< 0.005

<0.001

<0.55

<0.05

<0.001

Characteristics 
Total participants 

(mean ± SD)
Active

 (mean ± SD)
In-active 

(mean ± SD)
p- value

Table 2: Laboratory characteristic comparison between active 

and inactive participants suffering from UC 

Table 2 shows the values of laborator y pro�ling 

comparison done between the patients that contributed in 

this study. It was observed that there were quite high 

signi�cance noted among patients with active and patients 

with inactive disease. (p= 0.05) exception was seen in case 

of urine creatinine (p= 0.05).
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D I S C U S S I O N 
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in the mentioned study the activity of the disease was 

measured by using a MC score (mayo clinic score). Though 

there is no doubt that this is one of the most reliable and 

valid methods which can tell us about the activity of the 

disease but still if we could use a more reliable method, or 

more valid ways that can help provide us information about 

the disease activity in UC patients then the results could be 

improved in a much better way. Like if histological grading 

was done for the patients it can help decide results with 

more precision [24]. Also in this study one more point to 

consider was that the effect or response of different sort of 

drugs on level of microalbuminuria should also be checked. 

In this study the data was analyzed by using immune-

turbidimentric ways. First sample was checked in the 

morning repeatedly for two days. Then mean was 

considered as a value reported as urinary level of albumin. 

On the basis of National Renal association criteria, the 

serum calprotectin level, CRP, ESR were calculated by 

using the conventional ways of immunoassays. To check 

the signi�cance of non-invasive lab characteristics that 

can predict about the degree of the disease and the rate of 

in�ammation and then the strong link between disease 

activity and microalbuminuria in UC patients ESR and CRP 

were used. The aim was to look for the disease activity 

index and the degree of albuminuria in persons suffering 

from UC.

Microalbuminuria and Activity of the Disease in Patients Suffering from UC
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In this study, the rate of microalbuminuria is checked in 

patients with UC and it is then correlated with the activity of 

the disease. As per our studies, there were 53 patients that 

were included in the study that suffered from albuminuria. 

According to some previous studies, 52 % of the patients 

that had IBD also had proteinuria [16-18].  Babayeva and his 

fellows found that in 60% of their patients with UC, the 

incidence of albuminuria was seen. In a study carried out by 

Mahmud and his fellow workers, there were 100% patients 

that had microalbuminuria and IBD at the same time. The 

different observations found by scientist in these studies 

may be because of different degree of severity of the 

disease, like the marker of proteinuria, Crohn's illness vs UC 

and the use of any other form of drug by the person [19]. As 

per previous �ndings the level of CRP and the condition of 

microalbuminuria are strongly linked to each other in case 

of UC patients. However, in a study carried out by Muhmud 

and his fellows they found that there is need to check the 

link between microalbuminuria and the activity of the 

disease in case of UC patients [17]. In another study carried 

out by Herrlinger and his colleagues, they found that there 

exists prominent sort of link between proteinuria and the 

activity of disease in patients that are suffering from IBD 

[18]. Derici and his fellows later on reported that there is 

present a very strong variation in the albumin levels in the 

urine among the patients that are suffering from active 

form of UC if its compared with the control [10]. Moreover, 

they also told that the differences that were found between 

the patients actively suffering from disease and the 

patients that have in active disease are not statistically 

signi�cant [19]. The differences that were found between 

different studies are mainly due to variations in a lot of 

parameters like drug administration, activity of the disease 

and the status of the in�ammation in case of patients. 

There are a number of mechanisms that can help explain 

why such variations exists among patients [20]. 

One of the proposed assumption says that the mechanism 

that will causes association between activity of disease 

and microalbuminuria in UC patients is may be due to 

enhanced levels of cytokines. These cytokines can play a 

signi�cant role in disturbing the mucosal sulphated 

compounds glycosaminoglycan that are present in the 

renal microvasculature where they speed up the vascular 

permeability of the albumin [21-23]. According to these 

studies, there are some of the limitations that could be 

improved to get better results. One of the limitations is that 

Table 3: Urine albumin level comparison with the severity of UC 

Remission score 

Mild and moderate activity 

Intense activity 

32

26

27

11.0 ± 13.11

95.1 ±  15.1

219.1 ±  18

Characteristics N Mean

C O N C L U S I O N

The �ndings show that the microalbuminuria can be used 

as a marker for �nding the activity of the disease in case of 

UC patients. However, there is need for further longitudinal 

studies for further con�rmation.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

The greatest cause of death worldwide is cardiovascular 

disease (CVD) [1]. Every third person in the United States 

has a CVD of some kind [2]. Nations experience a 

signi�cant health burden due to CVD. The most widespread 

kind of CVD is coronary artery disease (CAD), which is also 

the third most common reason for heart disease-related 

death [3]. Incidence of the disease is rising day by day 

because of rapidly changing lifestyles. It has been proved 

through various studies in different parts of the world that 

CAD is getting prevalent in US, China, Middle east as well as 

far east regions [4]. Prevalence of CAD is signi�cantly 

higher in Pakistan, according to a study conducted at 

Karachi [5]. The common risk factors for CAD are growing 
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Change in dietary habits with reduction in speci�c type of foods with heavy calories may help in 
prevention of many types of primary and secondary Cardiovascular Diseases (CVD). Coronary 
artery disease (CAD) is the most common cause of death all over the world and mostly treated by 
Coronary Artery Bypass Grafting (CABG). The recommended diet according to the guidelines, is 
high in fruits, vegetables and whole grains and is low in high fats and processed foods. The 
factors involved in consumption of low-quality diet mainly are lack of public awareness about 
the role of dietary style in development of CVD, lack of food due to low socioeconomic 
conditions, cultural and traditional differences of food preparation and availability of poor-
quality food in markets Objectives: To assess the level of awareness amongst the patients of 
coronary artery bypass grafting in its worst form. Methods: The study was performed on 91 
patients of CAD, admitted for CABG in tertiary care hospital. A questionnaire-based survey was 
conducted for a period of eight months. All patients admitted for revascularization for CAD were 
included. Details of patients co morbidities were collected and their socioeconomic status was 
con�rmed from the medical record. They were scored on their general education, knowledge 
about heart healthy diet according to American Heart Association (AHA) dietary guidelines and 
their dietary practices were scored healthy or non-healthy based on their answers. Results: 
Among the patients, approximately, 75.82% were males, 96.7% had age above 49 years, half of 
the patients had some sort of awareness regarding heart healthy diet, 37% were following 
healthy diet, 50% were partially following and 4.4% were not following at all. Conclusion: The 
awareness of participants regarding heart healthy diet was over all poor and also their dietary 
practices were even worse and not in accordance to the medical recommendations. There is a 
need to increase awareness in heart patients regarding healthy diet choices so that their risk of 
disease progression can be reduced
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age, gender, family history of associated co morbid 

conditions like diabetes, obesity and hypertension (HTN) 

[6]. Along with all these non-modi�able factors, the 

signi�cant role of diet could not be neglected. Health 

outcomes associated with dietary pattern is seen in lots of 

observational studies which are challenging in a way that 

measuring the quantity of daily intake and type of food 

intake in different families cannot be assessed subjectively 

[7]. Maintenance of caloric balance is the key factor of 

healthy eating. For cardio- metabolic bene�t caloric 

restricted diet is supported by large number of published 

reports recently [8]. Dietary composition, quality of food 

along with avoiding the overconsumption of every nutrient 
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are important consideration as suggested by emerging 

evidence. Low-carbohydrate and superior to low-fat diets 

in maintaining healthy weight balance [9]. Thus, current 

dietary recommendations primarily based primarily on 

eating whole food items like total fruits and vegetable 

intake has been associated with much reduced risk factor 

of CAD. However, few of the fruits and vegetables like 

potatoes especially if taken as French fries has no bene�ts 

as a subgroup, in prevention of CVD. Role of �bers, folate 

and potassium containing foods are less studied. Use of 

whole grain is associated with a lower risk of CVD, whereas 

re�ned grain is de�cient in many nutrients which are lost 

during milling process [10]. Modi�cation of dietary intake 

habits need awareness amongst larger populations which 

is only possible if the knowledge of impact of food on CAD is 

thoroughly conveyed to the public. Moreover, the patient's 

particular knowledge of their own cardiovascular status 

and risk level match up with the compliance to drug 

treatment and adjustment to heat friendly lifestyle [11]. 

However, the awareness of CVD and its risk factors are still 

low in both primary and secondary prevention practices. 

Diet and exercise have been promoted as the "best buy" by 

the WHO to combat the rise in non-communicable diseases 

(NCDs) worldwide [16]. Therefore, adopting a healthy 

lifestyle and changing one's behavior are critical 

preventative measures for many primary and secondary 

cardiovascular problems. Vegetables, fruits, nuts, whole 

grains, lean animal protein, and �sh should all be part of a 

balanced diet. Additionally, it reduces consumption of 

trans fats, red meat, processed red meats, re�ned carbs, 

and beverages with added sugar [17]. This study was 

carried out to help develop recommendations for health 

practitioners to expand their practice of educating 

patients about nutrition, speci�cally for the prevention of 

CVD.

A questionnaire-based survey was conducted in a tertiary 

care hospital for a period of eight months. All patients 

admitted for revascularization for CAD were included. They 

were scored on their general education, knowledge about 

heart healthy diet according to AHA dietary guidelines and 

their dietary practices were scored healthy or non-healthy 

based on their answers. There were two parts of 

questionnaire. First was, Awareness Section that included 

12 questions (Table 1) and the other was practice section 

that included 13 questions. Patients were asked in their 

own language. In awareness section, if patient was aware 

of more than 8 questions they were labeled as AWARE, 

between 8-6 PARTIALY AWRE, and if replied to lesser than 6 

then labeled as UNAWARE.

Awareness Section: This section was designed with 

1

2

3

4

5

6

7

8

9

10

11

12

Do you know what calories are? 

Do you know the method of calculation of calories?

Do you know about the BMI or Ideal Body weight?

What should be your ideal body weight according to your height or 

BMI?

Are you aware how much salt to be consume daily?

Are you aware of saturated fats and Trans fats or different types of 

good or bad cholesterol?

What is the recommended amount of Trans/saturated fats to be 

consume daily?

Is alcohol good for health or not?

Do you know what constitute heart healthy diet?

Which grain is good for health?

Which type of milk is good for heart health? 

What is your opinion about soft drink for heart health, Is it good or 

bad?

No. Questions for Awareness of Heart Healthy Diet

Table 1: Questions regarding awareness of heart healthy diet

The second section of questionnaire was labelled as 

Practices Section (Table 2), in this the level of practices of 

daily eating habits of patients were assessed by scoring 

and labelling them 'PRACTICING' if more than 8 points were 

replied positively, while 'PARTIALY PRACTICING' label was 

given if reply falls between 6-8 and in case of  less than 6 

responses the patient was categorized as 'NON 

PRACTICING'.

Practice questions: following were the questions in this 

section:

1

2

3

4

5

6

7

8

9

10

Have you ever calculated calories? 

Have you ever tried to lose weight (BMI)? 

Your intake of salt? Do you eat eggs?

What kind of meat do you eat? 

Do you drink alcohol?

Do you eat vegetables every day?

Do you eat nuts every day?

Do you eat legumes every day?

Do you eat fruits every day?

Your intake of grain? Do you drink milk? 

Do you drink soft drinks? 

No. Questions regarding practices of heart healthy diet by patients

Table 2: Questions regarding practices of heart healthy diet by 

patients

R E S U L T S

Total of 91 patients were analyzed these included both 

males 69 (75.82%) and females 22 (24.17%). Most of the 

patients were above 40 years i.e. 88 (96.7%). Almost 6.6% 

participants were fully aware of healthy diet. 41.8% were 

partially aware and 51.6% had no awareness (Table 1). 

Regarding practices, only 40.7% were following heart 

healthy diet practices, 54.9% were partially following 

healthy diet and 4.4% were not following healthy diet (Table 
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3). As far as occupation among the patients was observed, 

31 patients were having professional jobs, 32 were labors 

and 28 were unemployed (Table 2). The economic status of 

the patient was also varied, monthly income of 30 patients 

were between PKR 12,000-30,000, 34 patients were 

earning PKR 30k-60K monthly and per month income of 24 

patients was above PKR 60,000 (Table 2). 48 (52.7%) were 

uneducated, 27 (29.7%) did matriculation, 11 (12.1%) did 

graduation, 5 (5.5%) did postgraduation. 56 patents were 

doing sedentary jobs while 35 patients were performing 

laborious jobs (Table 4). One or more of the studied chronic 

diseases were present as follows i.e., Diabetes 53 (58.24%), 

Hypertension 33 (36.26%) and Hyperlipidemia 13 (14.28%). 

Table 3: Diet Awareness and practice

D I S C U S S I O N

The American Heart Association (AHA) suggests following 

a balanced dietary pattern that priorities a range of fruits 

and vegetables, whole grains, low-fat dairy products, 

skinless poultry and �sh, nuts and legumes, and non-

tropical vegetable oils in order to maintain optimal heart 

Level of Awareness

Fully Awareness

Partially Awareness

Unaware

Diet Practice

Healthy Diet

Partially Healthy Diet

Unhealthy Diet

Variables

06

38

47

37

50

04

6.6

41.8

51.6

40.7

54.9

4.4

Frequency Percentage

Professional

Labors

No Job

Income

Up to 6000 Per Month

6000-12000 Per Month

12000-30000 Per Month

30000-60000 Per Month

More Than 60000 Per Month

Education

Illiterate

Matriculation

Graduation

Post-Graduation

Job Nature

O�ce work

Labor

Level of Activity

1-5 per Week

Sedentary

Variables

31

32

28

34.1

35.2

30.8

Frequency Percentage

1

2

30

34

24

1.1

1.1

33.3

37.8

26.7

48

27

11

05

52.7

29.7

12.1

 5.5

47

44

51.6

48.4

35

56

38.5

61.5

Table 4: Demographic variables of studies population

health. The group also stresses eating �sh high in omega-3 

fatty acids (such salmon and trout) at least twice a week, 

watching portion sizes, and consuming alcohol moderately 

(i.e., no more than one serving per day for women and no 

more than two drinks per day for men). The American Heart 

Association presently advises minimizing sodium, red 

meat, sweets, and beverages with added sugar. Numerous 

research investigated the variables linked to patients' 

ignorance about CVD risk factors. Patients with a body 

mass index below 24 kg/m2, those with a family history of 

dyslipidemia, older patients, and retirees were all shown to 

be more conscious of dyslipidemia, according to research 

by He et al. A lower level of awareness of dyslipidemia was 

linked to alcohol consumption, cigarette smoking, and 

physical activity [9]. Patients with a family history of 

diabetes mellitus and those who regularly exercise were 

more likely to be aware of the condition, according to 

research by Wang et al. Smokers and those who consume 

alcohol were also less likely to be aware of their blood 

glucose levels 10]. Men and smokers were shown to be less 

conscious of arterial hypertension, according to Méndez-

Chacón et al. Patients' knowledge of arterial hypertension 

was correlated with a history of ischemic heart disease, 

stroke, diabetes mellitus, and obesity. Patients were less 

likely to be unaware of their hypertension if community 

health workers had visited them at home [20]. Studies 

conducted in the United States on adults between the ages 

of 18 and 26 and American Indian women who had 

previously experienced gestational diabetes revealed a 

high knowledge score for weight loss (78.5%) and stressed 

the impact of food and cholesterol on the risk of CVDs. 

Additionally, women in the French West Indies cited 

consuming fewer fats (42%), as well as consuming fewer 

alcoholic beverages (26%), as contributing factors to heart 

health. Only 50% of Malaysian participants in the study 

recognized obesity as a risk factor for heart attacks 

[24–27]. Spreading awareness may be substantially 

correlated with the differences in knowledge ratings 

between nations. For instance, the governments of Kuwait 

and the United Arab Emirates (UAE) make large 

investments in educating the populace about healthy 

lifestyles and cardiovascular risk factors. Although some 

nations, like Malaysia, have started a number of health 

education efforts, they still require successful, well-

thought-out awareness campaigns, particularly with 

cardiovascular risk factors [24,28,29]. Participants with 

advanced degrees and jobs had higher knowledge ratings. 

This result is in line with earlier research [30] that showed 

rising levels of education, employment, and �nancial 

security were associated with greater CVD knowledge. This 

inference can be clari�ed by supposing that people with 

higher education are more cognizant of and capable of 
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Rheumatic diseases can have serious socioeconomic 

implications in a developing country like Pakistan. With 

dwindling resources in the healthcare sector, decision 

makers are forced to prioritize treatment between 

patients. These decisions require accurate assessments 

of healthcare intervention costs and effectiveness. Nearly 

30% of sick days are attributed to back, neck, and shoulder 

pain [1]. There is a prevalence between 0.5% -1% of 

rheumatoid arthritis (RA), and a rate of occurrence of 25-50 

per 100 000 each year [2]. Studies have shown that 

prevalence of rheumatoid arthritis in northern Pakistan 

was 0.55% and 0.142% in urban areas of Karachi, although 

exact epidemiological statistics are not yet available for 

developing countries [3,4]. Health services and people 

with RA are both believed to bear a substantial economic 

b u r d e n .  C o m p a r e d  t o  o t h e r  d i s e a s e  g r o u p s , 
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Rheumatic diseases can have serious socioeconomic implications in a developing country like 

Pakistan. With dwindling resources in the healthcare sector, decision makers are forced to 

prioritize treatment between patients. Objective: To assess the socio-economic burden of 

major rheumatic diseases in a tertiary care hospital. Methods:171 patients were enrolled in the 

study prospectively. Patients were selected through specially designed questionnaires. 

Diagnosis of the disease and patient's socioeconomic status were recorded and analyzed using 

SPSS ver. 25.0. Results: The mean age of the participants was 38.65 ± 13.20 years. A higher ratio 

of female patients (78.4 %) as compared to the male patients (21.6 %) was seen. The majority of 

the patients were not well educated as 79 % of the patients were below matric, 9 patients were 

graduated and only 2 patients were postgraduates. Most of patient fall in low socioeconomic 

background (30,924.8 ± 19,107.3). Out of all the rheumatic diseases, Rheumatoid Arthritis 96 (56.1 

%)was the most commonly found autoimmune disease. Conclusion: Rheumatic disease 

outcomes in Pakistan are in�uenced signi�cantly by socioeconomic status. A comprehensive 

treatment plan for rheumatic disease is needed, especially for those with low education levels 

and poor quality of life.
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musculoskeletal disorders impose a signi�cant burden on 

society concerning morbidity, long-term disability and 

costs, but their mortality rate is low [5]. According to Rice 

[6], cost of illness (COI) assessments include three types of 

cost components: direct costs, indirect costs, and 

psychosocial costs. The term direct cost refers to those 

that are actually payable. These costs include medical 

costs such as hospital costs and treatment, as well as 

personal expenses like transportation to the physician and 

specialist aids. Indirect costs are incurred when resources 

are lost without direct payment. The costs of morbidity and 

mortality can be divided into two categories: morbidity 

costs related to productivity losses suffered by an 

individual, his or her family, society, and employer, and 

mortality costs related to lost production due to premature 

death caused by illness. The third category of costs is 
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After providing informed consent, 171 participants were 

enrolled in the study. The mean age of the participants was 

38.65 ± 13.20 years. We observed a higher ratio of female 

patients (78.4%) than male patients (21.6%).

Socioeconomic Burden of Major Rheumatic Diseases

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

intangible or psychosocial. These costs reduce the quality 

of life for patients as well as their families and friends. For 

example, individuals with RA may experience disability, 

pain, low self-esteem, and a lack of well-being. These costs 

are di�cult to quantify and therefore are often left out of 

economic studies [7]. Among developing world countries, 

Pakistan ranks 84th on the social composite index [8]. The 

majority in Pakistan is of low or middle socioeconomic 

status; only a small fraction has high socioeconomic 

status. Pakistan's economy is largely reliant on its 

agriculture sector. Over the last decade, the country's 

urbanization rate has increased by 5.6%, which has a 

negative impact on agriculture. In turn, this has led to 

unemployment and poverty in the country [9]. The Social 

Economic Status (SES) of individuals, households, and 

census tracts is de�ned as the level at which they are able 

to produce and consume goods valued by society [8]. SES 

is di�cult to assess, and the tools used to measure it vary 

from study to study. Some studies assess SES by 

measuring an individual's educational level, while others 

consider occupation or income as more reliable indicators. 

Using census data, such as job levels in the area or poverty 

indices, it is possible to determine the socioeconomic 

status of an area [9,10].  The rationale of this study was to 

investigate the socio-economic burden of major rheumatic 

diseases in leading tertiary care hospital of Pakistan.

Inclusion Criteria: Patients 13 years of age or older with 

rheumatic diseases. Exclusion Criteria: Patients aged less 

than 13 years and with a diagnosis other than the rheumatic 

diseases spectrum.The sample size was calculated as 142 

cases with the WHO sample size calculator using the 

following parameters; expected prevalence 24% [11], 

precision level 5%, and con�dence level 95%. A total of 171 

patients were enrolled in the study after a complete 

medical history and written consent was obtained. A 

questionnaire was used to select the patients. Information 

on socio-demographic variables such as age, gender, level 

of education, marital status and socioeconomic status was 

extracted from questionnaires. A number of health 

characteristics were considered, such as disease duration, 

disease activity, and quality of life. Expenses related to 

travel, transportation, medication, and the sources of 

medication as well as the diagnosis of different forms of 

rheumatic diseases were noted. The clinical history of 

every patient was noted. The data were recorded and 

analyzed using SPSS version 25 (Statistical Package for 

Social Sciences). The mean and standard deviation were 

calculated for continuous data, while frequency and 

percentage were calculated for categorical data.

R E S U L T S

Age

Gender

1. Male

2. Female

Marital Status

1. Married

2. Un-Married 

3. Divorced

4. Widow

Education

1. Illiterate

2. Primary School

3. Middle School

4. Matriculation

5. Intermediate

6. Graduate

7. Postgraduate

Income (PKR)

38.65 ± 13.20

37 (21.6 %) 

134 (78.4 %)

119 (69.6 %) 

42 (24.6%) 

5 (2.9 %)

5 (2.9 %)

46(26.9 %)

26 (15.2 %)

1 (0.6 %)

62 (36.3 %)

25 (14.6 %) 

9 (5.2 %) 

2 (1.2 %)

30,924.8  ±  19,107.3

Features N = 171

Table 1: Demographic characteristics of Patients 

There were 119 married patients (69.6%), 42 unmarried 

patients (24.6%), and also divorced and widowed 

individuals (2.9% each) included in the study. In this study, 

79 % of the patients had less than matriculated, 9 patients 

graduated and only 2 patients had postgraduate degrees. A 

massive income gap was seen between the patients 

(39,941.8 ± 50,563.7) as shown in Table – I.

1. Rheumatoid Arthritis (RA)

2. Ankylosing spondylitis (AS) 

3. Psoriatic Arthritis (PA)

4. Axial Spondyloarthritis

5. Systemic lupus erythematosus (SLE)

6. Juvenile Idiopathic Arthritis (JIA)

7. Systemic Sclerosis (SSc)

8. Mixed Connective Tissue Disease (MCTD)

9. Osteoarthritis

10. Polymyalgia Rheumatica

11. Scleroderma

Vascultis

96(56.1 %)

17 (9.1 %)

5 (2.9 %)

14 (8.2 %)

18 (10.5 %) 

9 (5.3 %) 

2(1.2 %)

5 (2.9 %)

2 (1.2 %)

1 (0.6 %)

1 (0.6 %)

1 (0.6 %)

Disease Diagnosed

.

Cases n = 171

Table 2: Different Autoimmune Diseases Diagnosed in 

Patients

A variety of different autoimmune diseases were seen in 

the cases. Out of all the autoimmune diseases Rheumatoid 

Arthritis was seen most frequently 96 (56.1 %).  Some rare 

diseases like Polymyalgia Rheumatic, MCTD and JIA were 

also recorded as shown in Table 2. The mean duration of 

diagnosis in patients was 8.35 ± 7.2 year and the mean 

duration of symptoms was 9.833 ± 7.95 year. Out of the 171 

patients enrolled, the majority visited with a family member 

123 (71.9 %) and traveled in local transport 128 (74.9 %). Out 

of 171 patients, only 5 patients got reimbursements from 
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this condition, resulting in reduced income and low socio-

economic standing. In our study, people relying on daily 

wages or doing physical labor were found to be at risk due to 

the mean monthly income of workers in the labour class. In 

general, people from lower socioeconomic backgrounds 

have higher smoking and obesity rates. These individuals 

also have more nutritional de�ciencies [14,17]. SES is also 

associated with the risk of developing autoimmune 

diseases and should be considered when investigating the 

independent relationship between SES and disease. In our 

study, we found that patients with low SES show up at the 

hospital long after their symptoms appear because of a 

lack of education. This can be seen from the difference 

between mean time between diagnosis and onset of 

symptoms (8.35 ± 7.2 vs. 9.833±7.95). Pakistan is a nation 

with strong family ties, so most of our cohort came to the 

hospital with a relative (n=123, or 71.9%). In developing 

countries, access to transport is an issue as Pakistan has 

20.2 vehicles per 1000 people making it number 150 

globally; while the United States has 785.6 vehicles per 

1,000 people making it number 4 [15,18]. In our study, we 

found that more people use public or local transportation 

(n=128, 74.9%). Using our study population as an example, 

the average cost of a single visit to the hospital with the 

patient and caretaker and monthly medication expenses 

was about 1946.3±3514.5 and 5464.7±6778.7 (PKR) which is 

25% of the mean monthly income. Several studies 

conclude that patients with a low socioeconomic status 

are worse off than patients with a high socioeconomic 

status. Patients with lower and higher SES had signi�cantly 

different health outcomes [19]. SES must be explored 

further as a risk factor for developing autoimmune 

diseases and as a factor that might affect self-reported and 

disease activity outcomes. In turn, authorities will be able 

to improve management strategies with this type of 

information [20]..
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their companies and 32 (18.7 %) patients got support from 

Bait-ul-Mal for medication costs as shown in Table 2.

The purpose of this study was to investigate the impact of 

socioeconomic status on rheumatic diseases in 

developing countries like Pakistan. Rheumatic diseases 

are caused by genetic, socioeconomic and environmental 

factors, but which environmental factors because 

rheumatic diseases are still a matter of debate [9]. An 

individual's socioeconomic status is typically determined 

by their educational level, occupation (e.g., their own or 

their partner's occupation), and income (either individual or 

household income). In previous studies, obtaining 

information on income was di�cult because a great 

number of people were reluctant to declare their individual 

or family incomes [10]. The mean age of the participants 

was similar to that found in other studies. Studies have 

shown that females are more likely to suffer from 

rheumatic diseases [11]. A recent European cohort study 

has revealed that women are more likely than men to 

develop rheumatic diseases [12]. According to the study, 

symptoms of rheumatic diseases in females appear later 

than those in males. We found similar results in terms of 

gender proportion and duration of symptoms in our study. 

This difference is most likely due to the difference in 

physical workload between genders [16]. The link between 

SES and rheumatic diseases is multidimensional as 

evidenced by previous studies. Case-control or cross-

sectional studies have shown that there is sometimes 

disagreement between association between SES and 

disease activity and patient-reported outcomes [13]. RA, 

for example, can result in very serious economic 

consequences for people, as they have to reduce their 

working hours or become work disabled due to the pain of 

Clinical History 

1. Duration of diagnosis (Years)

2. Duration of symptoms (Years

3. First Visited Clinic (Years)

Clinical Visit

1. Alone

2. Family 

MemberTransport

1. Local/Public 

2. Self-Transport

3. RentedTravel

1. Travel Time (hours)

2. Travel Cost (PKR)

Medication Cost (PKR)

Source of Medication Cost

1. Self 

2. Bait-ul-Mal

3. Company Reimbursement

8.35 ± 7.2

9.833±7.95

7.62± 6.71

48 (28.1 %) 

123 (71.9 %) 

128 (74.9 %) 

43 (25.1 %) 

-

2.5 ± 3.4

1946.3 ±  3514.5

5464.7 ± 6778.7

134(78.4 %) 

32 (18.7 %) 

5 (2.9 %)

Features Cases n= 171

Table 3: Clinical History and Socio-Economic Status

C O N C L U S I O N

Socioeconomic status signi�cantly impacts the rheumatic 

disease outcomes of Pakistani patients. Based on the 

results, it is imperative for authorities to formulate an 

integrated approach for treating rheumatic diseases, 

especially for those with low education levels and poor 

quality of life.
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The urinary tract has restrictions in its lower parts, this 

problem can be detected by two different methods. 

Obstruction in the anterior portion of this tract can be 

diagnosed by some available standard methods. The two 

most commonly used methods are retrograde and 

antegrade methods for urethrography [1,2]. Retrograde 

methods are commonly used by the assistance of penile 

clamps. Catheter can also be used in case of women to 

detect obstructions. But for the diagnosis of male urethra, 
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The urinary tract has restrictions in its lower parts. This problem can be detected by two 

different methods. Obstruction in the anterior portion of this tract can be diagnosed by some 

available standard methods. Objective: To assess the general problems in the male urethra 

speci�cally in the anterior portion. Methods: It is a prospective and comparative study with a 

statistical approach, conducted at Bakhtawar Amin Memorial and Trust Hospital, Multan and MTI 

Mardan Medical Complex, Mardan for the duration of one year from December 2020 to December 

2021. The study was done by using ultrasound of high resolution. Then the comparison of the 

operative conclusions has to be done with retrograde urethrography (RGU) to �nd out the 

e�ciency of RGU. For this study work, seventy-seven patients were selected. All these patients 

had some restrictions in the urinary pathway con�rmed by retrograde urethrography. Different 

characteristics of the patients were studied and matched with the available standard methods. 

By both tests speci�city, sensitivity, and overall accuracy of the protocol were also assessed. 

Different statistical analyses were performed to �nd out the results. Results: All the seventy-

seven patients were having some restriction of urinary pathway, which were detected by 

sonourethrography and further con�rmation was done by other previously veri�ed methods. 

The retrograde urethrography shows almost very low sensitivity of this particular problem 

detection. This test was about 60 to 80% sensitive for this diagnosis. This sensitivity is speci�c 

for the length of about 1 to 5 cm. These results were compared with the results of 

sonourethrography. The problem termed as spongio�brosis was also diagnosed with sensitivity 

about 76 to 82 %. A number of other problems were also detected by this method like calculi and 

further con�rmation was done at the time of surgery. The probability was greater than 0.001 and 

difference in frequency was also not so signi�cant. It was less than 0.5. Conclusions: Both of the 

methods have equal e�ciency for the detection of different restrictions in urinary tract. When 

other parameters were assessed; it was inferred that sonourethrography is more e�cient 

method.
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different other techniques are used for detection of 

obstruction due to larger length of tract, such as different 

radiations and other anatomy related methods [3, 4]. Every 

diagnostic method has number of advantages as well as 

some limitations in sensitivity and speci�city for the 

detection of a particular disease. In case of retrograde 

methods, strictures appeared within tract, there is 

di�culty in the measurement of exact position of stricture 

within penis [5]. In the case of other method, like sono-
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sonourethrography test by using ultrasound waves of 9 

MHz and images were taken. All the related parameters 

were analyzed by experts. Sensitivity and speci�city were 

measured. Comparison of the results was done by using 

some statistical tools, such as Chi-square. The signi�cant 

difference was observed in the detection level of both of 

the tests. Kappa values and probability was measured to 

�nd out the signi�cant differences between both of the 

methods. The studies were carefully analyzed by expert 

team for the prediction of �nal results.
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urethrography, which is considered as a standard method 

for the detection of different restrictions within urinary 

pathway, it can scan the urethra from posterior side as well 

as from the urinary bladder from the Trans side of the 

rectum [6, 7]. When sensitivity of both retro and antegrade 

method was compared, both have same level of e�ciency 

for the diagnosis of restriction in the urethra but other 

parameters like length of urinary pathway which is different 

in case of male and female were considered, then it seems 

a difference in measuring capacity of both tests [8-10]. A 

new method of detection of restriction in urinary pathway 

was introduced in 1988. This method was quite useful for 

the detection in case of longer urinary pathway as in case of 

males. The new method has high resolving power 

ultrasound waves for the detection. The name of this 

method was sono-urethrography [11]. Firstly, ultrasound 

waves of 6 MHz were used and inducted on penis from 

dorsal side and images were obtained from all sides. In case 

of normal person, the walls of the urethra were elastic, 

spongy and blood �lled veins were present but in case of 

any obstruction or stricture, the elasticity of urethral wall is 

lost. Collagen content gets reduced from the wall. To 

measure the e�ciency, speci�city and sensitivity of the 

both retrograde and sono-urethrography, all patients 

undergo detection by both methods [12]. The main 

objective of this study is to �nd the better method for the 

detection of different problems in urinary pathway. 

It is a prospective and comparative study with a statistical 

approach, conducted at Bakhtawar Amin Memorial and 

Trust Hospital, Multan and MTI Mardan Medical Complex, 

Mardan for the duration of one year from December 2020 to 

December 2021.To proceed with this study, about 77 

patients were selected, all these patients were having 

obstructions in urinary pathway. Patients hd acute 

symptoms were not included in this study. Some patients 

had history of urinary tract infection or some kind of trauma 

related to urinary pathway were also included. The patients 

were analyzed completely by noticing and analyzing all the 

attributes like length of urinary tract, symptoms, dilatation 

of urethra, and discharge from urinar y pathway, 

diversi�cation and all the related parameters. All this 

information was taken from the patients by their own 

consent. Disease level of the patient was detected by using 

prescribed protocols of retrograde method. Patients were 

not allowed to drink water 5 to 6 hours before test. A 

radiogram of the penis was taken by using catheter as well. 

The radiogram was analyzed by experts by considering all 

the parameters described above. The quality level of 

stricture with urinary pathway was determined. Then the 

s a m e  p a t i e n t  w a s  f u r t h e r  a n a l y z e d  b y  u s i n g 

R E S U L T S 

The study was carried out in 77 male patients. The most 

frequent symptom that they showed was thin streamed 

urine �ow in case of 73 (94%) patients. Almost 68 (88%) of 

the patients complained about micturition straining 

problems, 14 (18%) patients had past history that they were 

suffering from urethritis. Most of the patients were 

showing symptoms within less than 13 months. 19 (24%) 

patients had already carried out surgery previously, 16 

(20%) patients were already suffering from urethritis. 

Some of the patients also reported previous signs and 

symptoms like trauma for example assault, electric burns 

etc. Extent and characteristics of spongio�brosis are 

showed in table 1. All the cases of the disease that include 

detection by RGU also got scanned by sonourethrography 

(SUG) and it was con�rmed at the time of surgery.  In the 

determination of site of strictures at the position of 

urethra, SUG showed better results than RGU. The 

sensitivity and working of RGU was almost 61-67% in 

detecting the overall length of the available stricture (Table 

2). For the similar reasons the SUG showed very promising 

results of 67% with an average accuracy of 98%. The 

estimation of the diameter of detected stricture was 

analyzed by RGU and it showed a sensitivity of 49-78% 

(Table 3). There was a case of bulbar urethral stricture that 

had a �lling problem observed near to it by RGU. Peri-

urethral �brosis was also detected by using SUG with 

prominent accuracy and precision. The SUG eliminated the 

idea of spongio�brosis signi�cantly as the negative 

prediction value can be observed from the data. Using 

kappa statistical analysis, the level of agreement was 

determined between SUG and RGU, and it was revealed that 

a very strong agreement was observed (table 3). 

Intravasation of contrast occurred in 5% of the patients 

during RGU, which created problems.

Extent of spongio�brosis

Color of the detected urethral 
mucosa

Resistance in causing incision

Less Intense

Pink colored

mild

medium

grey

medium

Intense 

White colored

severe

Table 1: Characteristics for the complete assessment of 

spongio�brosis
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basis of anatomical areas, both these procedures showed 

almost equal sensitivity and length was also similar in both 

cases. However, it was found that RGU had poorer ability to 

determine the length of the stricture [16]. According to the 

previous studies the correlation between SUG and RGU 

showed poor results in determining the length of the bulbar 

urethral stricture.  Gupta et al., did a study on 30 patients 

and showed that the both techniques had low correlation in 

determining the length of the stricture. It is very important 

to precisely determine the exact length of the stricture as 

this is something that will determine what sort of 

treatment and scanning procedure should be used for the 

patient. Urethral ultrasound is the right way that can help to 

determine accurate length and diagnosis can be made 

easier [17]. Gluck et al., showed that the reconstructive 

treatment provided by sonourethrography was very much 

different from that of RGU [12]. The detection of length and 

diameter of stricture plays a very important role in 

assessing the degree of narrowing as compared to RGU. 

However, in our study we showed that the sensitivity was 

less and the sonourethrography showed similarities with 

operative results.  As per studies, there was poor 

correlation between the diameter of the lumen detected by 

RGU and that of operative data, but they didn't mention 

statistical evidence. If we have information about diameter 

of the lumen, then it can help to decide the possible 

dimensions for the reconstruction of penile �ap. Peri-

urethral �brosis is also one of the critical factors that play 

important role in determining the possible therapy and the 

�nal result.  As it was observed that critical case of �brosis 

is the main cause of recurrence. Urethral ultrasound is also 

important as you can also detect spongio�brosis while 

using it. If the spongio�brotic tissue has a lot of scars that 

appear in form of re�ective zones, then there are chances 

that it appeared because of elevated collagen content. 

When showed in form of a shadow the spongio�brosis is 

very critical which will appear in form of highly dense 

images and shadowed view.  It is mostly seen near the 

traumatic event [18, 19]. No doubt SUG does not tell about 

the depth of spongio�brosis but it provides enough 

information that can help to classify the form of disease.  

The risk factors that are associated included urethral 

bleeding and pain during RGU. It was also found that after 

SUG some patients complained about bleeding. There was 

no discomfort that was reported by any patient during RGU 

and SUG. Other than that, in SUG the complications like 

haematuria and urinary infection were observed. As 

compared to RGU, SUG was more comfortable for patients 

so it can be used if discomfort is reported in case of SUG 

[20-22].

Sonourethrography and Retrograde Urethrography in Evaluation of Anterior Urethral Strictures

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

In order to detect and view anterior urethra, RGU in addition 

with cystourethrography was used as it was considered as 

a standard procedure for this purpose. According to recent 

studies, the use of urethrography was not only to decrease 

the primary stricture so that the source of the patient's 

stricture can be located [13]. Studies were required to 

show what sort of procedure will be suitable for the patient 

to know the location, length and the correct diameter of the 

stricture of the patient. The overall complete idea of the 

severity of the disease like the presence of false tract, 

polyps, �stula will surely help the radiologist to �nd the 

cure of the disease. By making use of a negative contrast, 

this technique is used to achieve all the features [14]. The 

complications that were showed in this study included 

trauma (18%), infection (21%) and surgery (26%). Nash et al., 

detected a blunt trauma in almost 45% of the patients that 

had history of this sort of infection [9]. Most of the patients 

of Wagner et al., studies had these strictures because of 

infection that occurs after using catheter for too long [15]. 

Albers et al., found that after repeatedly using the 

procedure of urethrotomy, the urethral strictures become 

a critical factor causing complications. In the present 

study, the SUG presented a higher sensitivity while 

determining the length of stricture so that overall better 

�ndings can be done. When the grouping was done on the 

Table 2: RUG and SUG comparison to estimate strictures length

<111

1-21

22-33

34-44

45-55

diffuse

<11

11-21

22-33

34-44

45-55

diffuse

84

61

62

67

99

94

85

63

62.4

65

100

92

95

99

97

94

98

96

98.2

99

98.9

99

100

92

78

91

62

54

52.2

94

96

76

66.4

100

95

93

97

91

97

96

99

95

96

92

96.5

93.6

99

97

93

91

95

92

98

98

93

91.7

95.1

92

98.4

96

RGU

SUG

Disease
Length 
(mm)

Sensitivity  
%

Speci�city  
% PPV% NPV%

Accuracy 
%

0-3

4-7

7-10

10-13

0-3

4-7

7-10

10-13

75

68

62.9

67.3

82

86.2

69

82

89

85

79

86

95

96.5

98

97.5

78.1

75

62.4

25.5

95

86

65

33.9

81

82

84.1

97.2

81

82.6

94.1

97.2

93.1

81

85

83

93.1

88.5

95.2

83.4

RGU

SUG

Disease
Diameter

(mm)
Sensitivity  

%
Speci�city  

% PPV% NPV%
Accuracy 

%
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C o n c l u d i n g  i t ,  t h e  s t u d y  s h o w e d  t h a t  t h e 

sonourethrography is a very effective and easy way to 

evaluate and detect male urethra as it is a combination of 

normal saline and high resolution B-mode sonograghy. It 

can provide information about the depth and length of 

strictures that can help to decide what sort of treatment 

can be used for treatment of this medical condition.
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Fluorine is indeed a key denominator in the crust of the 

earth and is required for bone and tooth calci�cation. 

Fluoride ions have played a key role in signi�cantly lowering 

caries during the last forty years. Excess �uoride exposure 

can disrupt the homeostasis of bone, the development of 

enamel (enamel �uorosis), and calci�cation Fluorosis 

severity on periodontium soft and hard tissues is dosage 

dependent, as well as the exposure of �uoride time and 

period throughout growth [1]. While “�uorosis” is a national 

and global issue, few studies are examining the effect of 

�uoride on "periodontal tissues", which are likely known to 

be periodontitis due to changes including both soft and 

hard tissues of the periodontal tissues [2]. While 
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The study of the epidemiologic association between �uorosis and periodontitis, as well as the 

effects of �uorosis on periodontal tissues and the effects of periodontal therapy on teeth of 

non-�uorosed and �uorosed. There has been limited research into the effects of �uorosis on 

organic tissues for example bones.  The biomechanical, histology and biochemical properties 

of �uorosed bones have still not been studied in alveolar bone, which, like extremities, is an 

important component of the periodontal tissue. Objective: The goal of this research was to 

compare the histology of �uorosed femur bones to that of non-�uorosed femur bones. 

Method: 40 non-�uorosed and �uorosed healthy bone (femoral) samples were tested using a 

microscope to compare and assess the histology of non-�uorosed with �uorosed bone. 

Results: When comparing the non-�uorosed group (11.835.21, 9.853.45) to the �uorosed 

group (7.724.42, 6.702.42), bone of cortical and cancellous cellularity was shown to be 

substantial in term of statistics. The non-�uorosed and �uorosed bone had the same 

trabecular density statistically not signi�cant, p-value is equal to 0.726]. Non�uorosed bone 

had thick trabeculae, while �uorosed bone had short and thin trabeculae. Conclusion: The 

identi�ed histologic variations could affect the pathogenesis of periodontitis / the e�cacy of 

periodontal therapy. In widespread �uorosed regions, dental �uoride could likely be identi�ed 

as an important public health issue.
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therapy,

developing a successful treatment, it is necessary to 

consider the involvement of non-skeletal tissue in the 

disease process. Fluoride ions, among the most volatile 

components, have been detected such as �uoride in 

several tissues and organs other than the teeth and bones 

[3]. Before de�uorination substances such as serpentine 

and magnesite can be used effectively, it is critical to study 

the of �uoride ions mechanism and the intensity of multiple 

numerous different tissues, particularly those that lack a 

buffering agent such as crystallites, which are used to 

neutralization of �uoride ions into the bones. In contrast to 

periodontal tissues, the research on the effect of �uoride 

on dental caries is thoroughly addressed. “Moreover, 15th 
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prepared bone was embedded into the wax which is 

para�n and masses of tissue were obtained. Segments 

were cut with a microtome and mounted to a slide. Tissue 

samples then depara�nized with xylene about 28 minutes 

before being rehydrated in a decreasing ethanol sequence 

(100 percent for 25 minutes, 90 percent for 5 minutes, and 

80 percent for 5 minutes) and rinsed in de-ionized- water 

for  25 minutes.  “Section of  the rehydrated and 

depara�nized were immersed in Hematoxylin for 5 

minutes before being it washed with the opened water for 

the removal of stain in excess mount for hematoxylin and 

eosin (H&E) staining” The stain section hematoxylin was 

dipped once in 1 percent alcohol before being immersed in 

bluing. They were then dipped in eosin for two min, rinsed 

with water to remove stain in excess amount, dehydrated 

alcohol sequence in an ascending orders (80%, 1 minute, 

90%, 1 minute, and 100%, 1 minute), cleared in xylene, and 

prior to mounting with "DPX" for histological evaluation. The 

relevant parameters were analyzed: The density of cells in 

cortical and trabecular bones was measured at 40X power 

and averaged across 5 �elds, Under 40X magni�cation, the 

occurrence or lack of latent and reversing appearances 

was also seen, The presence/absence of osteoclasts was 

related to the presence/absence of how ships lacunae, The 

density of Trabecular was graded as either sparse (+) or 

packed (++), Bone marrow (fatty or red). The results from 

the histologic examination were recorded, assembled, and 

statistically analyzed using SPSS 20. The t-test and Mann – 

Whitney U were used for the contrast of the   groups. The p-

value of 0.05 was considered signi�cant.
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years of scienti�c research and a recent review have 

addressed not only an epidemiologic study linked between 

�uoride and disease of periodontal then it also the impact 

of structures of �uorosis in periodontal, as well as a 

comparison of the impact of treatment of periodontal on 

teeth which is �uorosed and non-�uorosed” There is a 

limited information that tells us the impact of �uorosis on 

human body tissues for example cementum and bone [4].

The histological components of �uorosed bone have 

received limited attention. “A clinical study [biopsied 

specimen] revealed that root surface of �uorotic is 

asymmetrical and have deposit a huge calci�ed masses at 

the apical portion of the teeth in the form of excessive 

amounts of �uorine as well as cementosis, osteosclerosis 

and roots of periapical resorption radiographically” [5].  

According to the literature, the bone histology from an 

endemically �uorosed region has not been researched.  “As 

a result, a new research area of �uorosis is to compare of 

�uorosed with non�uorosed bone” The study's purpose is 

to evaluate differences in the histology of �uorosed and 

non�uorosed bone.

The orthopedic department of Lady Reading Hospital 

provided 20 healthy non-�uorosed and �uorosed bone 

(femoral) specimens. Participants of both genders aged 

30-50 years were included. All participants provided 

written consent and ethical clearance. The bone 

specimens had to ful�ll the basic inclusion criteria 

includes, Systemically healthy individuals' bone samples, 

“Following criteria for the selection of the Fluorosed 

subject was depend who survive in the water �uoride area 

for 5 to10 years that consume the �uoride water above the 

levels 1.2 to 3 ppm and the levels of Peshawar water �uoride 

“0.2 mg/l to 2.41 mg/l” Participants having enamel with 

mottled appearance, that is, �uorosis stains on the teeth 

were evaluated using “Jackson's simpli�ed �uorosis index 

scores C, D, E, and F”. Bone samples were collected from 

participants who had surgical intervention after fractures 

due to trauma in which a portion of the bones (femur) was 

removed. The bone samples were chosen using the same 

criteria as the �uorosed teeth. Participants' metabolic 

b o n e  p r o b l e m s  " t h y r o i d i s m ,  P a g e t ' s  d i s e a s e , 

hypophosphatasia, and infectious diseases" were 

excluded. Non-�uorosed and �uorosis good health bones 

were taken and placed in a jar containing 10percent neutral 

buffer paraformaldehyde. para�n-embedded blocks were 

prepared. The collected bone samples were decalci�ed 

using nitric acid (10%)   at 25°C, with changes in solution at 

periodic times until the endpoint was achieved. For tissue 

preparation, decalci�ed bone was washed with water (24 h) 

before being processing routinely. Following that, the 

R E S U L T S

To examine and compare the histology of �uorosed by non- 

�uorosed bone, almost 20 healthy non-�uorosed and 

�uorosed bone (femur) samples were collected. Cellularity 

of cortical and cancellous bone is statistically signi�cant in 

the non-�uorosed category (11.835.21, 9.853.45) compared 

to the �uorosed group (7.724.42, 6.702.42).  as shown in 

Table 1. The density of Trabecular was the identical in non-

�uorosed and �uorosed bone (p-value is equal to 0.726). On 

the other hand “Trabeculae which were thin and short in 

size present in �uorosed bone and thick in non-�uorosed 

bone. The lines of resting and resversing were more 

prominent in non-�uorosed bone than in �uorosed bone”. 

Content of Fatty marrow were observed in equally groups, 

but in case of osteoclasts presence in all patients in which 

osteoclasts were found in non-�uorosed bones and few in 

�uorosed bone (Table 2).

Cortex Cell

Cell in cancellous 

11.83 ± 5.21

9.85 ± 3.45

7.72 ±4.42

6.70 ±2.42

0.034 s

0.020 s

-3.57

-3.99

Bone �oursed Non- �urosed p-value t-test

Table 1: Density of cell in Fluorosed and non- Fluorosed bone of 
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lines than �uorosed bones. Both groups had high-fat 

content in their marrow. Non-�uorosed bone participants 

had osteoclast in abundance, but �uorosed bone patients 

had few to none. The cause for the preceding observation 

must be explained. Bone trabecular density these non-

�uorosed and �uorosed bone had the identical trabecular 

density [statistically non-signi�cant, p= [0.726]. Non-

�uorosed bone had thick trabeculae, while �uorosed bone 

had short and thin trabeculae. The literature's clinical and 

experimental �ndings accept the concept of an important 

activity of �uoride [11] on the osteoblast and osteoclast cell 

populations. This in�uence is regularly observed, in the 

early stages of administration [12], and shows functional 

and morphological cell alterations that indicate greater 

activity in existent metabolic cells [13]. Fluoride's potential 

to enhance bone densi�cation is of two types, according to 

an in vitro and in vivo experimental investigation employing 

sustained-release bone cement which is sodium �uoride. 

Biochemically, �uoride quickly binds to the hydroxyapatite 

mineral structure of bone, forming �uorapatite with 

enhanced the properties of mechanical and biochemical; 

and biologically, the ion of �uoride acts directly on 

osteoblasts, promoting differentiation and resulting in an 

osteoid wall of bone which is enlarged trabeculae as well as 

an improved the capacity of trabeculae. Such in�uence is 

regularly observed, in the initial steps of administration, 

and shows itself as functional and morphological cell 

alterations that indicate greater activity in existent 

metabolic cells. These bene�ts, if achieved properly by 

slow �uoride release from bone cement, might be highly 

helpful in preventing periprosthetic bone resorption 

[14,17]. The most notable histo-morphological changes 

were in the component of trabecular [18], which was 

replicated in a higher total volume of trabecular in both the 

portion of mineralized and non-mineralized. Clinical 

investigators still suspect an excessive amount of non-

mineralized tissue, because of osteoid tissue in excess 

amount may obstruct treatment objectives or potentially 

raise the risk of long-bone cracks, mainly of the hips [19]. In 

clinical studies the other �nding, appear to support Kanis 

and Meunier's hypothesis [19] that such changes of 

histomorphometry are nearly linked to the quantity of 

�uoride which varies depend on the dose which intake daily 

and secondly, the treatment time. Additional osteoid tissue 

is commonly detected in the early phases in oral treatment 

and at high doses [20]. There have been reports of 

histologic alterations in �uorosed bone. Bones become 

radiopaque on X-Ray because of accumulation of huge 

partially mineralized and less organized bone, which is not 

attributable to enhanced mineralization/resorption failure 

[20]. Various publications have also documented high 

mineralization of cortical bone in widespread and �uorosis 
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Cancellous and Corticol calculation of  p-value, t-test (s is 

signi�cant)

A total of 40 human bone (femoral) specimens (�uorosed 

and non-�uorosed) were evaluated in our investigation. 

Many authors have carried out investigations on the 

femoral, tibial, �bula, calvaria, ribs, vertebrae, iliac crest, 

and mandible of bones of humans, rabbits, and mice, with 

sample sizes ranging from 2 to 5,  14 , 69 , 127 .  In 1997, study 

stated in a clinical investigation that there is a link between 

the bone density of the jaws and the carpal bones, forearms 

bones, vertebra, and femoral. As a result, the femur bone 

was chosen for the current research.Decalci�cation with 

5percent nitric was utilized in our investigation. The 

preservation of living hard tissues is important for knowing 

sub-cellular structure and function [5]. Mostly in cases of 

tissue like bone and teeth, cutting tiny amounts manually is 

di�cult. These tissues should be processed to eliminate 

c a l c i u m  p h o s p h a t e  t h r o u g h  a  p r o c e s s  c a l l e d 

"decalci�cation," which softens the tissues to be 

processed by a microtome machine. “Decalci�cation is 

accomplished through the use of chemicals, whether acid 

to make solvent salts or calcium/chelator mediators that 

adhere to ions of calcium. Decalci�cation of Microwave is a 

revolutionary approach that was shown to be faster than 

the manual procedure [9]. In this literature, there are no 

comparison studies on the valuation of non-�uorosed and 

�uorosed bone of corticol and cancellous histologically. 

The cell density of corticol bone  and trabecular marrow, 

the occurance or lack of resting lines and reversing lines, 

the existence/ de�ciency of Osteoclasts, density of 

trabecular, and types of marrow were all evaluated in this 

study (red or yellow) [10]. Cell density in non-�uorosed & 

�uorosed cortical and cancellous bones Cellularity was 

substantially higher in non-�uorosed cortical and 

cancellous bones (11.835.21, 9.853.45; p-value is equal to 

0.035, 0.021) than in �uorosed cortical and cancellous 

bones (6.613.31, 5.691.31), accordingly. Other histological 

criteria including rest and reverse lines, marrow contents, 

and osteoclast were examined in the present study. Non-

�uorosed bone has more noticeable resting and reversing 

2

1

2

1

2

2

2

1

2

2

2

2

1

2

1

2

2

2

1

2

2

2

Table 2: Compares the densities of bones of non-�uorosed and 

�uorosed Mann-Whitney U test = 52; p=0.726
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i n d u s t r i a l l y  [ 1 0 ] .  T h i s  o c c u r r e n c e  o f  e l e v a t e d 

glycosaminoglycan concentrations could explain the 

mineralized collagen �bres detected in the resorbed areas. 

Sulfated glycolsaminoglycans, which are powerful 

hindurance of mineralization, have been found in 

signi�cant amounts in bone [1]. Mineralization of collagen 

�bers requires the removal of glycosaminoglycans. As a 

result, excessive glycosaminoglycan concentrations could 

be the cause of inadequately mineralization collagen �brils 

[12]. Fluoride's role in raising GAG, Fluoride has been shown 

to raise GAG, or dermatan sulfate, levels in cortical bone, 

which limits development. There has also been evidence of 

elevated derma tansulphate in human teeth in cases of 

dental �uorosis [7]. Fewer cross-link precursors of 

collagen & collagen synthesis could explain the alteration 

in the shape of �bers of collagen and the medium [16]. As a 

result, decreased collagen cross-links and synthesis, as 

well as a considerable rise in Glycosaminoglycan's might be 

the causes of uncultured alterations forms in �uoride bone. 

Fluoride accumulation in calci�cation and non-calci�ed 

tissue is associated with a variety of symptoms. This has 

been investigated in particular with regard to collagen 

�bers and non-collagenous components. The amount of 

hydroxyapatite higher in the cancellous bone rather than 

corticol bone. These results indicate that hydroxyproline 

contents are lowered in both osseous and non-osseous 

tissues during �uoride overdose. This could have an impact 

on the tissue's collagen content. This shows that collagen 

produced after �uoride consumption would be under 

oxidized and inter-linked inadequately, and is promptly 

assimilated. Collagen deposition in osseous and 

nonosseous tissues is irregular as a result of high �uoride 

consumption [15]. The nature of the cells in osteoid related 

to cartilage cells, chondrocytes and formation of osteoid 

resemble to the �brocartilage and trabeculae is also 

present in chondrocytes due to the intoxication of Fluoride. 

The variation of the striking structural were observed in the 

corticol bone due to the ingestion of �uoride in huge 

amount (1) that why the thickness of corticol increased (2) 

and enhanced the diameter of Osteon [21]. In this study, the 

density of cellular cortical & cancellous bones was 

investigated. The study of the effects of �uoride on bone is 

an excellent source of information for studying 

biochemical reactions in �uorosed bones. 

chronic situation of �uoride-related disorders that shows 

up later in life as accumulative effect. As previously said 

that there is no treatment for this disease and no 

prevention, the government policies should be mandatory 

for the measurement of de�uoridation, initially detection 

and treatment as the reversible changes in �uoride 

induced form. 

The studies that are similar to the goals of our current 

i nve s t i g a t i o n  a r e n' t  c o m p a r a b l e  b e c a u s e  t h e i r 

participants, age, gender, water �uoride consumption, and 

technique differ from our study. The relevant studies date 

back to 1950, and there is limited research on a prominent 

aspect of human study currently. This may be due to the 
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In a broad population of therapeutic with arterial vascular 

disease, the threat events of cardiovascular are decreased 

by 25%, by using aspirin [1]. But, although 10 to 20% of 

patients who are suffering from venous thromboembolism 

are treated with repeated vascular episodes of aspirin, 

during long-term sequel, its effectiveness is limited [2]. 

Aspirin prevents thrombosis by irreversible acetylating 

platelets cyclooxygenase1 [3], which inhibits the 

thromboxane A2 production. Although it was also depicted 

that aspirin have other less de�ned functions which in 

result effects the platelet functionality, but their role to 
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Objective: In a higher-risk group, we investigated if aspirin resistance, which is de�ned as 

inability to reduce production of thromboxane, enhanced the risk for cardiovascular disease. 

Methods: The Cardiac Outcome Preventive Assessment Study collected baseline urine samples 

from 5000 patients. A level of urinary 11-dehydro-thromboxane B2 was measured, which is a 

marker of within vitro cell generation of thromboxane, in 400 cured patients with aspirin having 

a cardiovascular death, stroke and infarction, stroke during a 5-year follow-up and in 400 age - 

and matching sex control subjects, which did not have an event, using a nested case-control 

design. Result: After accounting for baseline differences, the risks of infarction, strokes, or 

cardiac mortality rose with every fourth of 11-dihydro-thromboxane B2, with individuals in the 

top fourth section having a 1.9-fold greater threat than those from the lower portion (“OR, 1.9; 

95% CI, 1.3 to 2.8; p=0.009). The upper quartile showed a 2-fold increased myocardial infarction 

risk ("OR, 2.1; 95% CI, 1.3 to 3.5; p=0.07) and a 3.6-fold elevated risk of cardiac death ("OR, 3.6; 95% 

CI, 1.78to 7.5; p=0.01) than the lower quartile. Conclusions: the 11-dehydro thromboxane B2   level 

in urine, better determine the risk of cardiovascular events or cardiovascular death in aspirin-

treated patients. These �ndings also depicts that patients with elevated urine 11-dehydro 

thromboxane B2 concentrations are more impervious to aspirin, and could pro�t from greater 

antiplatelet medications or therapies that even more e�ciently stop thromboxane generation 

in vivo or activities.
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aspirin's antithrombotic effect is unknown. The poor 

e�cacy of aspirin could be due to several factors [4]. To 

begin with, it is widely known because platelets can be 

triggered by mechanisms that are unaffected by aspirin. 

Secondly, it has been proposed that in some cases, greater 

dosages of aspirin (75–325 mg/d) could be necessary to get 

the optimum antithrombotic bene�t of aspirin [5]. On the 

other hand, aspirin which is present in low-dose, stop the 

activity of platelet cyclooxygenase-1 by 95% [6] and having 

proof that the antithrombotic e�cacy of this medicine is 

depended upon dosage [6, 7].  Third, certain patients might 
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s u � c i e n t  b a s e l i n e  u r i n e  s a m p l e  a n d  a f te r  t h e 

randomization it also had a veri�ed stroke, myocardial 

infarction,  or  mor tality of  cardiovascular.  After 

randomization, Some subjects which are under-control 

were chosen at random from those patients who gave an 

urine sample as an acceptable baseline but had no 

infarction, strokes, / cardiovascular mortality.  Analytical 

Procedures Urine was collected and held at baseline for 

each case and the control subject was thawed and tested 

for 11-dehydro-TXB2 concentrations by an available 

commercially enzyme immunoassay with intraassay & 

intra-assay coe�cients of variation in coe�cients of 

intra-assay is 12.1% and 10%, accordingly. Assessments 

were carried out by laboratory personnel who were 

unaware of whether the patient was a case or a control 

participant. Furthermore, the control specimens and case 

were tested in a random order, limiting the risk of biases. 

Statistical Analysis: For cases and controls, we estimated 

means or percentages for baseline demographic and 

threat variables.  The Student's 2-tailed for means and 

McNemar 2 test were used to determine the statistical 

importance of any alterations between cases and controls. 

The median levels were also estimated, and Wilcoxon's 

rank-sum test was used to compare values in case and 

control groups. After splitting the data into sections 

established by the division of the entire unit, trend tests 

were conducted to see if there was any link between rising 

baseline urine 11-dehydro-TXB2 levels and chance of 

infarction, strokes / cardiac mortality. A separate 

multivariable regression model was used to investigate the 

r e l a t i o n s h i p  b e t we e n  u r i n a r y  1 1 - d e h yd r o -T X B 2 

concentrations and baseline patient characteristics such 

as age, gender, heart rate, blood pressure, Mass index, 

history of vascular disease, conventional vascular risk 

factors, lipid-lowering therapy, blockers, diuretics, and 

randomized treatment allocation (ramipril or vitamin E). 

The intervals of con�dence were determined at the 95% 

level and all probabilities are two-sided.
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have the ability to produce thromboxane A2, in spite of 

receiving standard aspirin dosages and hence fail to 

improve from aspirin therapy [8]. This third mechanism's 

clinical signi�cance is unknown. Aspirin resistance has 

been labeled as all three probable reasons for aspirin 

failure. The word used by us, in order to depict the third 

putative process in this investigation: insu�cient 

thromboxane suppression of production with the typical 

aspirin dosage. The 11-dehydro thromboxane B2 

metabolite, which is a stable thromboxane A2 metabolite, 

present in urine with different concentrations is also 

measured, which can be recycled further to calculated the 

amount of thromboxane A2 inhibition [9]. As a result, the 

levels of baseline urine 11-dehydro thromboxane B2 was 

evaluated in 800 participants that were treated with 

aspirin, from tertiary care who were at higher risk of 

cardiovascular events. To see if insu�cient inhibition of 

thromboxane production is related with the higher chances 

of getting cardiac events or diseases in future. 

 Participants were enrolled in a randomized, placebo-

controlled, prospective study of ramipril plus vitamin E for 

subsequent cardiac preventing sickness. The institutional 

review committee approved the study at each participating 

center and gave informed consent in all subjects.  Overall, 

9652 patients, having a previous record of strokes, 

diabetes, coronary complications of heart and peripheral 

neuropathy, as well as at least one additional possible 

cardiac risk, were categorized randomly into 4 groups: 

Ramipril titrated to a maximum of 10 mg per day, 400 IU Vit E 

per day, both, or none. The trial began in 1993 and was 

prematurely ended in 1999, due to clear proof of ramipril's 

e�cacy.  Collection of Urine Samples at the time of 

randomization, each study participant was requested to 

produce a �rst-morning urine sample. The baseline urine 

samples were provided by 9393 patients (98%) out of a total 

of 9652 patients. The central laboratory at the city 

laboratory received 18 sample data (5638) from 139 study 

participants, which were held at 80°C until evaluation. 

Health Outcomes Monitoring and Assessment All 

participants were monitored for 30 days, 60 days, and 6 

months till the trial was completed. Health consequences 

were documented and pharmaceutical use, particularly 

aspirin, was reported at each follow-up. Infarction, strokes, 

and mortality from CVD, as described earlier, were the 

primary outcomes. Cases & Control Subjects were chosen. 

Only patients who were taking aspirin at the start of the 

run-in phase (before randomization), at randomization 

(coinciding with the time of urine collection), and at each 

follow-up visit were included. Cases were classi�ed such 

patients which are treated by aspirin who submitted a 

R E S U L T S

The general characteristics of the groups of case and 

control shown in Table 1. 
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Age

Gender female %

Mass index

Heartbeat rate

DBP

SBP

Coronary history %

Any other

Infraction

68.4 ±8.3

78 (16.9)

28.9 ± 5.2

67.3 ± 11.4

77.7 ± 8.9

148.2 ± 21.7

478(97%)

375(75.7)

68.5 ±8.3

78 (16.9)

27.8 ± 4.8

66.7 ± 11.8

76.7 ± 8.5

144.6 ± 19.1

475 (96%)

310 (64%)

0.89

.

Less than 0.001

0.5

0.09

0.03

0.65

Less than 0.01

Variables
Case total 

400
Case total 

400
p-value
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 “Values are mean±SD or n (%). CABG indicates coronary 

artery bypass graft surgery; CV, cardiovascular; DBP, 

diastolic blood pressure; MI, myocardial infarction; PCI, 

percutaneous coronary intervention; SBP, systolic blood 

pressure; and TIA, transient ischemic attack”Patients who 

had cardiovascular death, stroke or myocardial infarction, 

stroke, had a mean BMI highly and baseline  blood pressure 

and have a history of smoking, high blood pressure 

diabetes, infarction, or peripheral vascular disease than 

those who did not have these events. At the outset, cases 

were more likely to be given diuretic or blockers of calcium 

channel, and few likely to be given such drugs which were 

lipid-lowering or assigned to  a therapy of ramipril. The 

gender and age of the patients and controls were similar as 

a result of the similarity. The result of myocardial infarction 

in patients who developed the composite, stroke, or 

mortality of cardiovascular had signi�cantly greater 

median and mean of geometric urine quantity at baseline of 

11-dehydro-TXB2 than those who did not experience these 

events, Table 2. 

Table 1: Study Participants' Baseline Characteristics

CV death, stroke MI or (n=488)

Geometric mean

Median

MI (n=388)

Geometric mean

Median

Stroke (n=80)

Geometric mean

Median

death in CV (n=255)

Geometric mean

Medain

25.6 22.6 .02

23.8 22.1 .01
25.6 21.8 .04

23.9 21.4 .02

26.1 28.5 0.58

22.4 26.8 .51

26.7 21.5 <.01

25.1 18.8 <.01

Concentration,11-Dehydro Thromboxane B2 ng/mmol Creatinine
Result Case Control P- value

Table 2: Concentratios of Urine (11 Dehydro Throboxane B2) In 

Case Control Group Baseline Myocardial infarction is referred to 

as MI, while cardiovascular disease is referred to as CVD

Those who had an infarction (25.6 vs 21.8 ng/mmol creatine, 

P0.04) or died of a cardiac reason (26.7 vs 21.5 ng/mmol 

creatinine, P0.02) exhibited the highest difference 

between cases and controls. In the urine of subjects, the 

quantities of 11-dehydro thromboxane B2 who went on to 

have a stroke and their comparison group (26.1 VS 28.5 

mmol creatinine, P=0.58) were not substantially different. 

For each rising quartile of baseline urinary 11dehydro 

thromboxaneB2 concentrations (p for trend across 

quartiles, 0.02). The probable outcomes indicated that, the 

patients lies in the higher quartile have a greater probability 

of 1.8 folds of getting CV diseases, strokes and myocardial 

infarction and death as compared to the patients having 

lower quartile (p for trend across quartiles, 0.02). (1.9 95% 

of OR, CI, 1.3 to 2.8 P=0.09. Infarction (p-value= 0.005, for 

tendency across the quartiles) and cardiac mortality (p- 

value= 0.02, for trend across quartiles) showed a similar 

relationship, while stroke (value of p= 0.31, for tendency 

across quartiles) not in Table 3. Adjusting or non- adjusting 

for basis dissimilarities among the group of cases and 

controls,  including tradit ional  cointer ventions, 

cardiovascular risk and randomized therapy allocation, the 

results were similar. Separate analyses was conducted on 

individuals that had an incident in one year of training 

enrollment and those who had an 12 months event later to 

see if elevated concentrations of baseline 11-dehydro-

TXB2 were linked with initial CV events somewhat delay CV 

events. Using linear multivariable regression modeling, the 

adjusted odds for the composite outcome of myocardial 

infarction, stroke, or cardiovascular death that was 

associated with the highest quartile of urinary 11-dehydro-

TXB2 as compared to the lowest quartile were 2.8 (95% CI, 

0.8 to 9.2) for events occurring within the �rst 12 months 

and 1.8 (95% CI, 1.1 to 2.8) for events occurring after the �rst 

12 months (p=0.05). These variables, however, were 

capable of predicting 5% of the difference in urine 11-

dehydro-TXB2 levels when they were combined (R2 .056), 

Table 3.
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Angina stable

Angina unstable

CABG

PCI

PVS %

HYPERTENSTION

Diabetic %

Total colterol level

Smoking habit

Medicine %

Aspirin

Beta blocker

Lipid low agent

Direutics

Calcium blocker

Ramipril

Vitamin E

366 (73.80)

195 (38.8)

187 (37.2)

88 (18.9)

250 (50.3)

120 (45.8)

160 (33.7)

280 (57.3)

82 (17.7)

400 (100)

242 (50.5)

122 (25.9)

74 (16.0)

290 (60.3)

238 (47.6)

257 (51.5)

347 (64.8)

187 (37.2)

165 (32.7)

105 (22.4)

174 (36.6)

155 (32.7)

106 (22.6)

311 (64.6)

58 (12.8)

400 (100)

236 (49.3)

167 (35.1)

35 (8.1)

249 (49.9)

285 (57.2)

263 (53.7)

0.19

0.76

0.26

0.07

Less than 0.01

Less than 0.01

Less than 0.01

0.49

0.04

.

0.87

0.03

Less than 

0.01

0.03

0.85
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Table 3: Adjusted Odds* of Future Cardiovascular Death, 

myocardial Infarction, and Stroke Based on 11-Dehydro 

Thromboxane B2 Urinary Concentrations at Baseline 

above 500 mg [14,15]. Whereas, COX-1, which is stated 

continuously in nucleated cells, stimuli for in�ammation 

increase the expression of COX-2 10 to 20-fold in nucleated 

cells. Because atherosclerosis is an in�ammatory disease, 

increased COX-2 overexpression may lead to aspirin 

resistance in patients with ischemic heart disease [16]. Our 

result of an independent, albeit modest, the link between 

the disease history of peripheral vascular & urine 11-

dehydro-TXB2 concentrations in the urine is reliable with 

previous research demonstrating that the intensity of 

atherosclerotic is a key predictor of production of 

thromboxane. Moreover, a very moderate dosages of 

aspirin effectively and irreversible block or stop platelet 

C O X - 1 ,  c h a n g e s  i n  t h e  d e g r e e  o r  i n t e n s i t y  o f 

atherosclerotic are improbable to alter de novo platelet 

thromboxane generation in patients taking aspirin. 

Upregulation of COX-2 in atherosclerotic tissue 24 has 

been linked to increased prostaglandin H2 synthesis and 

transport to platelets, bypassing platelets COX-1 and 

resulting in these patients in aspirin-insensitive 

thromboxane manufacture. Since very modest dosages of 

aspirin effectively and irreversible block platelet COX-1, 

changes in the degree or intensity of atherosclerotic are 

unl ikely  to alter  de novo generation of  platelet 

thromboxane in patients taking aspirin. Up-regulation of 

COX-2 in atherosclerotic tissue24 has been linked to 

increased prostaglandin H2 synthesis and transport to 

Platelets, COX-1 platelet bypassing and resulting 

production of insensitive aspirin-thromboxane in the 

patients. The reason for the lack of an association between 

urinary 11-dehydro-TXB2 and risk of stroke is unclear. 

Increased concentrations of urine of 11-dehydro-TXB2 

have been described to following aspirin failure, stroke in 

patients  to decrease platelet reactivity or in response 

prevent platelet activation to different agonists of platelet 

has also been observed after stroke in these patients [17-

19]. The mean 11-dehydro-TXB2 concentration of urine in 

stroke cases was comparable to that in all case scenarios 

(26.1 vs 25.6 ng /mmol, creatinine), but the relating matched 

concentration in urinary stroke was greater in control 

subjects than that in all subjects (28.5 vs 22.6 ng /mmol, 

creatinine). The �gure of patients having stroke and 

matched control subjects, on the other hand, was small 

relatively (n80). Certain pure and ordered relationship 

among both urinary 11-dehydro-TXB2 concentration and 

also the complex results of stroke, infarction, or cardiac 

mortality, and also other discrete constituents of this 

outcome, the lack of a demonstrable relationship between 

stroke risk and urinary 11-dehydro-TXB2 concentration is 

most likely due to chance. There are various potential 

limitations to our research. First, there were important 

alterations between cases and controls in terms of 

This study shows a link between, aspirin resistance, which 

is de�ned as the inability to decrease thromboxane 

production, and cardiovascular events. Elevated baseline 

urine levels of 11-dehydro thromboxane B2 (11-dehydro-

TXB2) were linked with a higher chance of cardiovascular 

events (CV), notably cardiovascular death and infarction 

that is exactly de�ne as treated group of aspirin who were 

at great threat of cardiovascular. This link was graded, 

strong and unaffected by traditional vascular risk factors 

such as increased BMI, BP, hypertension, diabetic, 

smoking, and previous vascular disease histor y. 

Furthermore, changes in the majority of individuals having 

lipid-lowering/ antihypertensive treatment between cases 

and controls, as well as those randomized to vitamin E or 

Angiotensin-converting enzyme inhibitors, did not affect 

the strength of the connection. The inadequate inhibition 

of thromboxane production by aspirin can be explained by 

s e v e r a l  p r o c e s s e s  [ 1 0 ] .  T o  b e g i n , 

polymorphisms/mutations in the “cyclooxygenase-1 genes” 

(COX-1) that enable it resistant to the effect of aspirin 

inhibition could give a biological basis for aspirin 

resistance. Secondly, Nucleated cells like monocytes and 

vascular endothelial cells can either supply prostaglandin 

Hydrogen gas to platelet to pass platelets COX-1 or use 

prostaglandin H2 to generate its “thromboxane A2” 

because they have a lot of it [11, 12]. COX-1 or -2 catalyzes 

the conversion of arachidonate to prostaglandin H2. 

Although low-dose aspirin kills COX-1 in platelets 

permanently and fully, Nucleated cells can renew the 

enzyme [13,14]. Whereas COX-1 is inhibited with the 

concentration of 90 to 400 mg of aspirin, a dose that is 

comparable to that used in the city laboratory. The 

suppression of COX-1 necessitates daily dosages of aspirin 
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MI/stroke/CV 

death (n 400)

P-value

MI (n 389)

95 CI

P

stroke 

95 CI

P

CV death n 255

95 CI

P

“11Dehydro Thromboxane B2 Concentration Quartiles, ng/mmol 
Creatinine”

1.1

.

1.1

1.1

1.1

1.4

(0.10TO2.2)

.14

1.4

(0.O9TO2.2)

.27

2.6

(0.7TO11.1)

.19

2.6

(1.1TO3.8)

0.07

1.5 

(0.10TO2.3)

.010

1.6

(0.11TO2.6)

.08

0.7

(0.3TO2.3)

.46

0.7

(0.3TO2.3)

.46

1.9 

(1.3TO2.8)

0.010

2.1

(1.3TO2.4)

.0.07

0.7

(0.3TO1.9)

.35

2.6 

(1.8-7.5)

Less than 0.01

0.02

0.05

0.30

0.01

Result/ 
Outcome <16.2 16-22.9 22.8-34.8 >34.9 P-value
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interaction in cardiovascular diseases and colorectal 
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potentially critical confounders such as BMI, systolic, 

hypertensive, diabetes, smoking, and vascular disease 

history. Even after these differences were taken into 

account, a clear link was found between the concentration 

urine 11-dehydro-TXB2 and the threat of mortality, 

myocardial infarction, and stroke. The absence of a link 

among the concentrations urinary 11-dehydro-TXB2 and 

baseline patient characteristics adds to the evidence that 

confounding was not a factor in our �ndings. Secondly, a 

recently acute events of thrombotic like myocardial 

infarction or stroke, may have altered urine 11-dehydro-

TXB2 concentrations, which are likely to be related to 

activation of platelet and increased the  excretion of 

thromboxane metabolites in urinary. Patients that had an 

infarction or stroke during the past seven weeks were not 

included in the research, therefore this interpretation is 

less [20].  Thirdly, single baseline measurements of urine 

11-dehydro-TXB2 levels may not adequately re�ect the 

activation of platelet over time. However, the link between 

increased urine 11-dehydro-TXB2 levels at baseline with 

subsequent risk of cardiac events was visible both during 

the �rst 12 months following randomization and beyond 

that time, indicating a long-term relationship. Fourth, we 

could not use salicylate blood levels or urine to verify 

patient satisfaction with aspirin medication. Yet, at each 

follow-up visit, we particularly examined compliance with 

aspirin medication, and we only included patients who were 

using aspirin prior to randomization and at a six-month 

follow-up visit. At any point, patients who still taking aspirin 

throughout the research were excluded. Lastly, the 

variation magnitude in urine 11-dehydro-TXB2 levels is 

unidenti�ed, which could restrict the use of this indicator 

in predicting the chance of potential CV cardiovascular 

events particularly in a patient.

It concludes that chronic thromboxane production, 

independently of certain other cardiovascular risk factors, 

expects the probability of composite results of aspirin-

treated individuals in infarction, strokes, or death in 

cardiovascular at greater threat of cardiac events. These 

results suggest that higher urinary levels of 11-dehydro-

TXB2 may be used to identify patients having resistance 

against a predictable dosage of aspirin antithrombotic and 

who might valuable from greater therapies or treatments 

of antiplatelet that more e�ciently inhibit the activity or 

thromboxane generation.
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Dentine hypersensitivity (DH) is a common occurrence in 

medical practice and a di�cult condition to treat [1, 2]. 

Acute, temporary pain from an uncovered dentin area in 

reaction to stimulus which cannot be linked to any other 

disorder or disease characterizes DH. Thermal, tactile, 

chemical, osmotic, or even evaporation-related stimuli are 

common [3]. The symptoms of Dentine Hypersensitivity 
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As far as our knowledge is, on the pervasiveness of the sensitive teeth in the adults of Pakistani 

population, there is not much data published. The data is collected from dental clinical 

examination and some self-governed questionnaires. Objective: To �nd out how common 

Dentine Hypersensitivity is in Pakistani people and to search out the causative 

elements/factors Methods: At the Dental College in Peshawar, Out-Patient Department (OPD) 

examined 1605 people. The questionnaire was distributed among the patients suffering from 

dentine hypersensitivity. Dental history, demographics, DH symptoms data dietary habits as 

well as the factors linked to DH, were collected in order to acquire the following information. In 

total 732 questionnaires were completed. Oral examinations were used to assess DH in people 

who had DH in at least one tooth. The participants also used a ten-digit visual analog scale to rate 

the seriousness of DH. A quick, acute pain emanating from uncovered dentine in rejoinder to an 

explorer probe and triple syringe wind squall of the tooth surface con�rmed the diagnosis of DH. 

Results: The self-reported prevalence of Dentine Hypersensitivity was 13%, while the clinically 

diagnosed percentage of DH was 8.2%. Females were evaluated in greater numbers than males. 

The highest percentage of DH was observed in the patients of age group 30-39 years. The �rst 

molars and mandibular central incisors were the teeth that were considerably damaged. The 

main reason for the dentine hypersensitivity observed was the cold (89.4%). Those with 

moderate sensitivity for more than six months relied on natural remedies such as brushing with 

a pain - reducing paste rather than visiting their dentist. However, out of the total just 41 (8.8%) 

participants stated that they had visited a dental o�ce. Conclusions: According to the �ndings, 

DH is a usual and widespread dental ailment in Pakistan. Despite the fact that the illness seems 

to cause some discomfort, majority of the patients prefer to either disregard it or simply endure 

it. As a result, the ailment is unlikely to have a substantial impact on the patients complaining of 

both the problem's quality of life and lifestyle.
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can be similar to other severe oral disorders, thus the 

identi�cation is dependent on looking for risk factors, 

identifying wear lesions, and ruling out other dental 

diseases such cavities or periodontitis. DH can have a 

negative impact on one's life. It has the power to effect 

when as well as how the subject gets to eat and drink, to 

prevent dental cleaning, to have serious emotional effects, 
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and to change lives [4, 5]. DH prevalence has been reported 

to range from 4-74% depending upon that sample 

investigated in various data compilations [6]. There could 

be various reasons for these differences. Some studies 

asked respondents about sensitive teeth (ST) and gums 

using self-governed questionnaires, whereas others 

identi�ed DH following a professional clinical assessment. 

People who claim to have ST may have DH as well as other 

oral disorders such cavities or periodontitis, which would 

support the increased prevalence. Even if investigations 

are classi�ed into two parts focused on clinical versus self-

data, the estimate range remains wide (13–57% versus 

4–74%, correspondingly). Other explanations, such as 

characteristics of the sample, have been developed to 

describe these disparities (study location, ethnic origin, 

dental care regime, periodontal status, socio-economic 

status, oral hygiene habits, The information given for 

determining the existence or non-existence of DH might be 

based on one of two approaches: a receptive approach that 

relies on the subject's assertion of pain, or an actively 

strategy that involves the application of various thermo - 

mechanical stimulations [7, 8]. Another aggravating 

element is the condition's episodic character, which can 

either elicit or suppress painful feelings [9]. Furthermore, 

there are only a few researches that have sought to 1) 

quantify the problem and 2) study factors linked to DH in the 

Pakistani community. Thus, the focus of this research was 

to identify the frequency of DH in a Pakistani community 

and to examine the factors linked to it. In Pakistan, there is 

limited information about the general public's awareness of 

dentine hypersensitivity. As a result, the primary goal of our 

research was to determine the incidence of dentine 

h y p e r s e n s i t i v i t y  a n d  t o  i n v e s t i g a t e  t h e  m a n y 

characteristics related with it within patients who visited 

the dentistry outpatient clinics of the Institute of Dentistry 

Peshawar.
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The current study was a survey and clinical extensive 

research study that carried out at the Dental College in the 

Out-Patient Department (OPD) in Peshawar from 

December of 2021 to April 2022. Examined and assessed 

adult subjects aged 20 years or above in the current study. 

Only 732 patients were selected to complete a form from a 

total of 1605 patients evaluated in the general OPD. The 

study excluded those teeth that have been carious, broken, 

or cracked. Patients who had trouble in communicating 

and/or were on analgesics or sedatives were also ruled out 

of the trial. For data collection, a relevant clinical data sheet 

was created. The DH responsiveness was measured using a 

visual analogue scale (VAS). The purpose of the study was 

communicated to the evaluating dentists as well as the 

criteria of DH occurrence. A demonstration of the process 

for DH intra - oral examinations was given to the evaluating 

dentists. Followed by a short description of how and why 

the perceived pain will be reported on the visual analog, 

patients assessed the ensuing sensation of pain on the 

visual analogue sheet. The evaluators were validated by 

evaluating 15 participants over the course of a week until 

they achieved 95% inter- and intra-examiner concordance. 

During the visit to the Dental Clinic, interviews were 

performed. The presence of discomfort in the participants' 

teeth was investigated. The �rst section of the survey was 

intended to extract descriptive information from the 

participants, such as their name, gender, age and 

profession. The second section consisted of questions 

aimed at eliciting reasons for Dentine Hypersensitivity, 

which included systemic illnesses such as stomach 

troubles, indigestion, and vomiting (e.g., inherent erosional 

components); oral hygiene standards including such as 

brushing teeth and teeth whitening practice, including the 

use of some toothpaste for whitening purpose or both, are 

all essential. The periodontium general health of each 

respondent, including latest scaling antiquity over the last 

3 months' initial interview and orthodontic appliances 

within the last 3 months; individual routine background of 

liquids consumption and period of DH. Participants too 

were questioned about their whereabouts of numbing 

toothpaste in the past and any expert therapy for Dentine 

Hypersensitivity they had received from their dentists. 

Participants who had been o�cially diagnosed with DH 

were encouraged to share the factors that triggered their 

DH reaction. Water, drinks, hot food, tooth brushing and 

cold were the stimuli which were triggering the response.

Intraoral Test Procedures: Individuals who said they had 

DH were evaluated clinically to see if they had it. A quick, 

intense pain emanating from uncovered teeth in reaction 

to osmotic and sensory stimuli mostly on the uncovered 

dentine of the tooth was used to diagnose Dentine 

Hypersensitivity. A 1 sec air shock wave was supplied by 

using orthodontic unit triple hypodermic needle, trying to 

blow a short shock (45 PSI force) of room temp air (19-23°C), 

held right angles and 2.5 cm away out from the tooth 

surface, while the neighboring teeth were shielded with 

palms or cotton wraps to produce evaporative triggers. A 

dental probe was passed horizontally to the surface of the 

tooth with distal sweeps to evaluate sensory stimulation, 

and the force was risen steadily until the patients 

r e s p o n d e d .  C r a c k e d  t o o t h  sy n d r o m e / C h i p p e d 

teeth/Dental caries/fractured restorations/Gingival 

in�ammation/Marginal leakage/Pulpitis Post-restorative 

sensitivity and sensitivity to both surgical and non-surgical 

treatments were all ruled out during the examination.
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Dentine Hypersensitivity Measurement on Visual 

Analogue Scale (VAS): The participants were given a Visual 

analogue rating sheet to gauge their reaction to DH. The 

Visual analogue sheet consisted of a 10-centimeter line 

graph with ten digits (0-10). Patients with Dentine 

Hypersensitivity in one of the teeth was asked to mark a 

vertical line on the Visual Analogue Score to assess their 

impression of the discomfort magnitude of its most 

hypersensitive tooth. The marks between the numbers 

would be as follows: 0-1 meant minimal pain, >1- 4 meant 

minor discomfort, >4- 7 meant mild pain, and >7-10 meant 

extreme pain.
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(22.7%) reported periodontal disease which is known as 

gingivitis, about 152 (53.2%) were having tooth brushing, 27 

(9.5%) were having restorative materials, about 13 (4.5%) 

were having professional cleaning, about 11 (3.8%) of the 

participants were having orthodontic treatment, 10 (3.5%) 

were having bleaching, and the participant 8 (2.8%) were 

having vomiting.

Out of total 732 respondents, 398 (54.4%) were females and 

334 (45.6%) were males.  Among total, 286 (39%) were 

reported dentine hypersensitive in their teeth (Table 1). 

Twenty-one percent (21 %) of male participants and 18 % of 

female participants tended to eat from one part of their 

mouth, while 13.5% of females and males avoided 

particular meals to avoid discomfort. Cold food and drinks 

were indicated by the population of individuals (n=226/286, 

79%) as a major cause in dental sensitivity. The percentage 

of hot food and drinks causing hypersensitivity was 21%. 

Brushing teeth vigorously was reported as a major factor in 

23 % of males, whereas brushing for longer periods of time, 

i.e. 2-3 minutes, was identi�ed as a major component in 

females (35%). The maxillary back teeth were the most 

commonly reported as sensitive in both men and women, 

following the maxillary central incisors. When the 

participants were asked to nominate the parts of mouth in 

which they are having dentine hypersensitivity, among 

total 286, 65 (22.7%) of the participants were experiencing 

pain in the lower posterior portion, about 50 (17.5%) of the 

participants were having pain in the lower part of the left 

region. About 57 (19.9%) of the participants showed that 

they were having pain on the inner palatal and inner lingual 

surfaces of the teeth, however 90 (31.5%) of the 

participants showed that they were having pain on the 

outside surfaces such as facial, labial, buccal of the teeth. 

About 24 (8.4%) of the participants did not answer the 

questions. When the participants were questioned about 

the scaling and polishing of the teeth, out of the total only 

105 (36.7%) of the participants claimed that they had 

recently cleaned their teeth. Based on a 0-10 (VAS), 73 

(25.5%) of the participants reported that they had no pain 

as from the scaling treatments, whereas 213 (74.5%) stated 

that they had some pain. About 10 (3.5%) of the 

respondents said their dentist had performed any 

periodontist surgery, and they said they were in pain for up 

to two weeks afterward. When the participants were 

investigated of the discomfort and other factors, 65 

Present

Absent

Occasionally 

Rare

Total

176 (44.2)

166 (41.7)

53 (13.3)

3 (0.8)

398 (54.4)

110 (32.9)

140 (41.9)

67 (20.1)

17 (5.1)

334 (45.6)

Dentine Hypersensitive Females (%) Males (%)

Table 1: Incidence of Dentine hypersensitive among patients 

(n=732) 

D I S C U S S I O N

In a study 39% of people had dentine hypersensitivity, 

which is consistent with a study done in China [10]. 

Furthermore, investigations conducted in India and Nigeria 

found greater rates of Dentine Hypersensitivity, with rates 

of 52.5% and 55%, correspondingly [11, 12]. This disparity 

can indeed be attributable to differing approaches for 

detecting DH, such as utilizing a survey alone and in 

conjunction with a clinical assessment, as well as a 

shortage of patients understanding and a tendency to 

associate pain from other sources with DH. According to 

some previous studies, dentine hypersensitivity is more 

common in females [13, 14]. Similarly, in the another study, 

a numerically signi�cant correlation was found between 

groups, the females being more vulnerable than men. This 

could be because women are more mindful of tooth 

brushing and visiting the dentist more regularly [15]. Cold 

items and carbonated beverages are well-known 

contributors to tooth sensitivity. In our study, 79% of the 

participants were sensitive to cold items; these �ndings 

are similar to those of Olak et al, Bamise et al., and Gillam et 

al., [16-18]. The most of male and female participants 

preferred to chew with one half of their mouth; these 

changes that occur enabled them overcome their 

discomfort. These results were similar to those of a 

Kielbassa survey, which found that around three-quarters 

of people avoided utilizing the damaged side of their mouth 

[19]. Sensitivity and periodontal abrasion in teeth are 

caused by the use of a stiff bristled brush and poor brushing 

techniques [20, 21]. Brushing period and manner have been 

found as causal factors for gingival in�ammation in studies 

undertaken by Kassab and Cohen, Drisko C [22, 23]. In the 

current study, the proportion of male respondents washed 

their teeth vigorously, whereas female respondents 

cleaned their teeth for lengthier periods of time, resulting 
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in DH. These �ndings are in accordance with those of 

Levitch et al, researchers found that people who cleaned 

their mouths for extended periods of time and used much 

more aggressive cleaning methods were much more likely 

to develop DH [24]. The molars and maxillary premolars and 

were the teeth particularly likely to be affected by Dentine 

Hypersensitivity, following the maxillary teeth. These 

results are consistent with Ye et al., and Deogade et al., 

surveys [25, 26].  Moreover, our results differed from those 

of Awartani and Taani who found tooth structure to be the 

most usually damaged. When it came to treating DH, the 

majority of participants chose to use desensitization 

toothpaste [27]. This is in line with a study conducted by 

Rao et al., who found that desensitizing drugs play a 

signi�cant role in preventing sensitivity by occluding the 

dentine through mineralization process [28].  The study's 

sample size was low by the fact that it relies on a speci�c 

center. Second, it was a survey study that relied primarily 

on patients' opinions of the identi�cation of this ailment 

and was conducted with no clinical tests. As a result, it's not 

uncommon for patients to associate pain from other 

origins with DH.
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According to the recent study 39% of the patients were 

suffering from dentine hypersensitivity, which is in 

accordance to the studies conducted before. The 

percentage of females having DH was more than the 

percentage of males having DH. The major cause of the 

dentine hypersensitivity was cold food as it triggers the 

sensitivity. The more affected teeth by the sensitivity was 

the molars and premolars.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Foot and ankle issues are linked to mobility and stability 

impairment, incapacity, falls, and fractures in the elderly 

[1]. Bunion or hallux valgus deformity is a typical deviation 

of the main metatarsal and Hallux (Big Toe) parallel 

deviation that is mistakenly perceived as bone or tissue 

enlargement surrounding the Big Toe joint. Hallux valgus 

was assumed to be a protrusion of additional tissue, the 

�rst metatarsal head, or both, caused by ill-�tting footwear 

in the eighteenth century [2].  Commonly hallux valgus is 

associated with foot discomfort and substantial functional 

disability [3]. Hallux valgus is seen to be more common in 

females than males and in Caucasians and African 

Americans. Additionally, older age and body mass index 

I N T R O D U C T I O N
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Hallux valgus deformity is an abnormal aberration of the main metatarsal and parallel aberration 

of the Hallux (Big Toe), which is mistakenly interpreted as an augmentation of bone or tissue 

surrounding the Big Toe joint. Objective: The goal of this cross-sectional study was to 

determine the prevalence of hallux valgus in adults and the variables that cause it. Methods:  A 

sample of 160 young adults (both genders aging b/w 18 to 55 years) was evaluated for hallux 

valgus using the non-probability purposive sampling technique in Lahore Pakistan. The data 

were collected through a standardized Bunion Questionnaire and Manchester scale. It took six 

months to complete, whereas, the data was analyzed using SPSS version 21. Results: For data 

analysis means, standard deviations were used along with chi-square testing. Adults had a 37.5 

percent prevalence of hallux valgus, and the current study indicated that the primary risk 

variables were growing age, with females suffering more than males. The usage of heels on a 

regular basis was one of the key risk factors for patients with hallux valgus. Conclusion: The 

outcomes of the research might lead to improved biomechanical therapies to eliminate 

needless foot posture loads and the usage of non-ergonomic shoes.
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variations are also responsible for hallux valgus [4]. Other 

associated factors with HV are ligamentous laxity, race, �at 

foot, the shape of the �rst metatarsal head, knee pain, 

osteoarthritis [5]. In this typical condition, hallux valgus 

pain and inactivity are signi�cant factors. In older 

individuals, hallux valgus can be a cause of disability and 

increases the risk of falling [6]. In older individuals; 

osteoarthritis is a condition that can cause many other 

conditions described by Kellgren and Moore. Radiographic 

� n d i n g s  r e ve a l  t h a t  o s t e o a r t h r i t i s  i n  t h e  � r s t 

metatarsophalangeal joint can be related to the presence 

of osteoarthritis in the knee joint and joint of hands [7]. 

Whereas, theories revealed osteoarthritis of the �rst 
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metatarsophalangeal joint is responsible for the 

occurrence of hallux valgus [8]. Positive family history can 

be a cause of hallux valgus, in -90% of individuals. Other 

contributing factors are uncomfortable shoes like shoes 

with high heels, tight front parts, and other secondary 

factors like a large �rst metatarsophalangeal joint, round 

�rst metatarsophalangeal joint, large inter-metatarsal 

edge, and prolonged pronated foot. In older Individuals' 

chance of occurrence is ranging b/w 21-65% (including 

4,249 individuals age >30 years) reported with a prevalence 

of 28%. Ratio for the chance of occurrence in both genders 

is 9:1 for females and males respectively and obviously 

related with increasing age. A huge number of medical 

procedures around the lower leg and foot are used to cure 

this condition [9]. Hallux valgus is a main cause of 

orthopedic foot and lower leg medical procedures every 

year, because of its huge connection with foot pain and 

handicap, disability, and high risk of falls in older age 

individuals. Hallux valgus is most likely to be in African 

Americans than white, whereas, an increase in weight in 

different affects differently. Pes planus and hallux valgus 

can also be related because of the disarrangement of the 

foot [4]. In a general observation rheumatoid joint 

in�ammation forefoot distortion can be a major cause of 

hallux valgus [10]. Radiographs are used to examine hallux 

valgus angle measurements in order to determine the 

severity and incidence of hallux valgus. A hallux valgus 

angle greater than 15° explains the existence of HV [5]. The 

sagittal plane is particularly essential for evaluating the 

range of motion in the metatarsophalangeal joint since 

here is where the typical range is assessed, which is around 

45° of plantar �exion to around 90° of dorsi�exion [1]. While 

mobility during weight bearing generally requires only a few 

degrees of plantar �exion to less than 70 degrees of 

dorsi�exion, a small amount of adduction and abduction 

can occur in the inclined plane at the metatarsophalangeal 

joint of the big toe during weight bearing and non-weight 

bearing. 7 On radiography, hallux valgus is produced by a 15-

degree prominence rise in the edge shape longitudinal 

bisections of the �rst metatarsal and proximal phalanx [11].

Sheree Nix et al. undertook a fundamental inquiry into the 

prevalence of Hallux Valgus in the general population, as 

well as a meta-analysis, revealing a high frequency of Hallux 

Valgus in the general population and highlighting the broad 

variance in commonness ratings among exams. Our data 

also back up idea that Hallux Valgus affects more women 

and the elderly. This paper identi�es the di�culties that 

make it di�cult to present an accurate picture of HV 

prevalence in general public, as well as recommendations 

for further research [12]. Artful dancing movement 

produces hallux valgus, according to a research done by 

Hildur Einarsdottir et al. among artists. In comparison to 
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non-artists [13], radiographs of 63 active and 38 resigned 

artists of both genders indicated no differences in the 

valgus angulations of the hallux [14]. Hylton B. Menz et.al 

Finally, regardless of age, sex, weight �le (BMI), or 

discomfort in various regions, there is a dynamic decline in 

foot speci�c HRQOL with increasing severity of hallux 

valgus deformation [15]. These �ndings show that hallux 

valgus is a severe and incapacitating musculoskeletal 

disorder, and they imply that acting to repair or slow the 

development of the deformity might have considerable 

advantages beyond pain reduction [16]. K. Matsubura his 

investigation demonstrates that feeble TGS corresponds 

with hallux valgus in 10-12 year– old young ladies. Frail TGS 

may add to hallux valgus in the potential or beginning times. 

In this way, fortifying TGS is important for keeping the 

beginning of hallux valgus and growing great foot act [17]. 

Pedro v. Munuera et.al Another study found that in feet with 

partite sesamoids, the bulge and length of the primary 

metatarsal are more pronounced than in feet without this 

disease. In contrast to normal feet, feet with hallux valgus 

had a much greater frequency of bipartite average 

sesamoid [18]. R.Raymakers and W. Waugh et.al The 

researchers found that  ar throdesis  of  the �rst 

metatarsophalangeal joint, along with excision of the 

lesser arch of the foot with stabilized subluxation and 

painful callosities, is a good therapy or treatment for 

painful hallux valgus. According to research, this pooling 

procedure was conducted on thirty feet in twenty-�ve 

individuals [19]. A.H.N.Robinson et.al concluded that 

Medical procedure for hallux valgus, while in fact 

requesting, has a high rate of accomplishment in �ttingly 

chosen patients. Nonetheless, few patients have poor 

results following the task. Randomized controlled 

preliminaries are expected to elucidate the elements 

which �nish up a decent result [20]. There are many 

reasons behind the occurrence of hallux valgus, current 

cross-sectional study will help �nd the prevalence of hallux 

valgus among adults along with of risk factors responsible 

for the development of hallux valgus. The current study will 

manifest the occurrence of hallux valgus in an Asian 

country Pakistan, various factors can be a result of this 

discomforting condition The study will raise awareness 

about the factors that cause hallux valgus, as well as how to 

prevent it from progressing to disability or functional 

limitations.

The current cross-sectional study was taken to �nd the 

prevalence of hallux valgus and its causative factors in 

adults. A sample of 160 young adults was evaluated for 

hallux valgus using the non-probability purposive sampling 

technique in Lahore Pakistan. The data were obtained 
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using a standardized Bunion Questionnaire and 

Manchester scale after the individuals signed an informed 

consent form. A self-evaluation of hallux valgus is the 

Manchester Scale. It has four different levels of severity: 0 

for no deformity, 1 for mild deformity, 2 for moderate 

deformity, and 3 for severe deformity (hallux valgus). The 

baseline survey asked about personal information such as 

name, age, and gender, as well as questions about risk 

factors for hallux valgus. E.g. BMI, �at foot, foot discomfort, 

osteoarthritis, and rheumatoid arthritis are all factors to 

consider. It took six months to complete, and SPSS version 

21.0 was used to analyses the data. For data analysis 

means, standard deviations were used along with chi-

square testing to �nd the association of hallux valgus with 

risk factors. Inclusion Criteria was Adults (both genders, 

a g e s  1 8  to  5 5  y r s )  w i t h  d i s c o m fo r t  i n  t h e  � r s t 

metatarsophalangeal joints, with �at feet, obese people, 

with osteoarthritis and rheumatoid Arthritis. While 

exclusion criteria were adolescents, children, people with 

bone Tumors, neuoroma and with metatarsal hairline 

fractures
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According to a recent research, hallux valgus is a prevalent 

condition that has all the earmarks of being inextricably 

related to age and female sex. It has been associated to 

nodal osteoarthritis, knee pain, big toe pain, self-revealed 

osteoarthritis, and self-detailed rheumatoid joint +pain and 

in�ammation [21]. A recent study found a connection 

between hallux valgus and age and gender [22]. When 

Mafart conducted the greatest epidemiologic study of 

hallux valgus, he observed that males had a higher 

incidence of the condition than females. Hallux valgus is a 

Table 1 reveals that the average age of persons in my study 

sample is 27.9, and the majority of those who took part in 

the study were b/w 20 to 30 years of age.

Total (N)

Mean+SD

Minimum

Maximum

160

27.59+10.1

18.00

55.00
Table 1: Expressive statistics for age

Table 2 shows that 86.9% of people in current study sample 

wear open shoes, 80.6% of participants were not having 

complain of hallux valgus preventing them from doing daily 

activities, and 19.4% of participant activities of daily living 

were prevented due to hallux valgus. 14.4% of patients had 

mild deformity, 8.1 percent had moderate deformity, and 

15.0 percent had severe deformity, according to the results.

Characteristics Frequency Percent

Usage of Open or 
Flat Shoes

Avoid participating 
in daily living 

activities

Deformity

No

Yes

Total
No

Yes

Total

No deformity

mild deformity

Moderate deformity

Severe deformity

21

139

160

129

31

160

100

23

13

24

13.1

86.9

100.0

80.6

19.4

100.0

62.5

14.4

8.1

15.0

Table 2: Different characteristics among participants

The p-value (p-value=0.01) indicates that there is a substantial link 

between hallux valgus or bunions, which make walking di�cult, 

and wearing heels, Table 3. 

Uncomfortable to walk 
because of hallux 
valgus or bunions

Total P-value
Use of heels

No yes

No

Yes

Total

87

18

105

36

19

55

123

37

160

0.01

Table 3: Association between use of heels and uncomfortably to 

walk because of your hallux valgus or bunions

There is a strong link (p=0.01) between diagnosed hallux 

valgus and hallux valgus or bunions that cause foot or back 

discomfort, Table 4.

Knowledge of  
hallux valgus Total P-value

Bunions or hallux valgus are the 
source of your foot or back pain

No yes

No

Yes

Total

108

20

128

9

23

32

117

43

160

0.01

Table 4: Association between bunions or hallux valgus as a source 

of your foot or back pain

The p-value indicates that there is substantial relation between 

diagnosed hallux valgus and gender (p-value=0.01), Table 5.

Gender Total P-value
Diagnosed with hallux valgus

No yes

Male

Female

Total

58

59

117

12

31

43

70

90

160

0.01

Table 5: Cross tabulation b/w gender and hallux valgus

The p-value for the substantial connection between Manchester 

scales for measuring hallux valgus and gender is signi�cant (P-

value=0.02), Table 6.

Manchester Scale for evaluating 
hallux valgus (provided for 

better understanding)
Total P-value

Gender

M F

No deformity

Mild deformity

Moderate deformity

Severe deformity

Total

53

75.7%

7

10.0%

3

4.3%

7

10.0%

70

100.0%

47

52.2%

16

17.8%

10

11.1%

17

18.9%

90

100.0%

100

62.5%

23

14.4%

13

8.1%

24

15.0%

160

100.0%

0.02

Frequency

Percentage

Frequency

Percentage

Frequency

Percentage

Frequency

Percentage

Frequency

Percentage

Table 6: Cross tabulation b/w gender and Manchester Scale for 

evaluating hallux valgus
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frequent condition that appears to be inextricably tied to 

ageing and female sex. In this study, females had a higher 

prevalence of Hallux Valgus than males. This assertion is 

supported by previous studies [23, 24].  Current study 

indicated a strong relationship (20%) between hallux valgus 

and foot and back discomfort. In Australia, the prior 

research is the most thorough population-based 

assessment of foot discomfort. According to the data, one 

out of every �ve persons has foot pain, discomfort, or 

hardness, with females, those aged 50 and over, and those 

classed as overweight having a higher frequency [25]. 

Nonetheless, even in those under the age of 45, at least 10% 

of patients suffer from substantial foot discomfort. The 

total prevalence rate recorded in this research is higher 

than that found in the United Kingdom's Cheshire Foot Pain 

and Disability Survey (10 percent) [26]. According to this 

study, 19.4% of adults prevent participation in daily living 

activities for those who had Hallux Valgus, and 80.6% of 

adults had not prevented in daily living activities for those 

who had Hallux Valgus. Current study 31.3% of participants 

changed in normal foot movement due to hallux valgus and 

68.8% of participants does not change in normal foot 

movement due to hallux valgus. 17.5% of participants had 

laterally deviated foot while walking. According to recent 

prevalence data from the Framingham Study, 19 percent of 

men and 29 percent of women reported foot pain on most 

long days of the month, with a predominance of anguish in 

speci�c foot regions ranging from 7 percent to 13 percent 

of those who refrain from walking due to foot pain [27]. 

Results shows Hallux valgus was also caused by the form of 

the shoes. J.E.Dunn and colleagues Finally, studies in the 

United States that included clinical assessments of more 

particular groups showed outcomes that were identical to 

ours. Bunions, corns, and calluses are more frequent 

among women, according to some. Women's shoes are 

commonly considered as a contributing element. 

Increased heel stature distributes pinnacle weight to the 

hallux and increases forefoot top weight. Prior to the 

advent of Western footwear styles, bunions were 

considered to be uncommon in Japan [28]. According to 

this study, the Hallux Valgus angle, which is generally 

measured clinically using radiographs, is utilised to detect 

hallux valgus. The severity of Hallux Valgus is typically 

measured using criteria such as the Manchester scale on 

photographs or diagrams of the foot, or by measuring the 

Hallux Valgus angle in the tracing's outlines [29]. The 

Manchester scale was used to measure the severity of 

hallux valgus, with some participants having no deformity 

(62.5%), mild deformity (14.4%), moderate deformity (8.1%), 

and severe deformity (15.0%). According to H. B. Menz and 

S. E. Munteanu, the Manchester scale is a feasible test for 
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C O N C L U S I O N

Hallux valgus affects 37.5 percent of adults, and the 

primary risk variables, according to the present study, were 

rising age and females suffering from hallux valgus more 

than males. The everyday use of heels was one of the most 

signi�cant risk factors for patients suffering with hallux 

valgus. Bunions or hallux valgus are more common in 

people who wear heels, making walking di�cult and 

causing back pain, reducing their quality of life. The 

incidence of hallux valgus is also associated with work-

related stress.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Pakistan has a total population of 216.6 million according to 

the 2017 census, with a total transgender population of 

21,744 [1]. In 2009, the Supreme Court of Pakistan �nally 

granted legal rights to transgenders or more commonly 

known as 'Khwaja siras' in Pakistan. Khwaja siras are one of 

the most marginalized individuals not only in Pakistani 

society but all over the world [2-4]. They are seen with 

skepticism not only because of their ambiguous physical 

attributes but also due to the belief that they possess 

special powers to bless and curse [5]. Most transgenders 

leave their homes at an early age after being socially 
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An Individual's oral health condition is related to awareness of the practices that can enhance 

oral hygiene. The transgender community is less privileged in society.  As a result, they may be 

more vulnerable to oral diseases due to limited access to healthcare and adverse living 

conditions. The aim of this study was to assess the oral hygiene awareness among the trans-

genders residing in Rawalpindi and Islamabad (Twin cities). Material and methods: A 

questionnaire-based descriptive cross-sectional was conducted on the transgender 

community residing in the twin cities. The study questionnaire was translated in Urdu language 

and distributed among trans-genders in person. The convenience sampling technique was used 

to recruit the participants. Data analysis was conducted by utilizing SPSS version 26. Results: A 

total of 73 individuals (Rawalpindi=60.3%, Islamabad=39.7%) participated in the study out of the 

100 that were approached. Most of the participants (52%) were from the 25-34 years age group. 

The relationship between oral hygiene awareness and age/city was found to be statistically 

insigni�cant. Only 26% transgenders used toothpaste for teeth cleaning and 70% did not use 

any adjunctive aid for teeth cleaning. Moreover, 98.7% of the participants noted that they are 

using either betel nut, pan, or tobacco. Conclusion: The study participants were aware of the 

basic oral hygiene requirements; however, their oral hygiene practices were to be well below the 

established standards. It is recommended that public and private sector welfare organizations 

should fund and organize oral health promotion programs among the transgender 

communities. Moreover, healthcare professionals should be encouraged and trained to deal 

with the transgender community with empathy and care.

A R T I C L E I N F O A B S T R A C T

How to Cite: 

Muhammad , M. ., Sabir Hussain , A. ., Sanaullah , M. ., 

Bin Syed Gilani , S., Khan, M. ., & Mohammad Ahmad , 

R. .  (2022). Oral Hygiene Awareness Among 

Transgenders in Twin Cities of Pakistan: Oral hygiene 

a wa r e n e ss  a m o n g  t r a n s g e n d e r s .  P a k i s t a n 

BioMedical Journal, 5(6).

https://doi.org/10.54393/pbmj.v5i6.594

Key Words: 

Transgender Persons, Oral Health Awareness, Oral 

Hygiene

ridiculed or isolated by their friends and family and seeking 

refuge in the marginalized transgender communities [6]. 

Lack of family support and acceptance of their identity in 

society results in very little formal education and 

consequently fewer job opportunities. Consequently, many 

transgenders end up as beggars, street performers, sex 

workers, and drug addicts, making them prone to sexually 

transmitted diseases. Lack of acceptance in society, 

inferior social status, living in secluded transgender 

communities, unhealthy lifestyle, and limited access to 

health care services makes them vulnerable to many 
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medical and dental problems [7-10]. Oral health condition is 

strongly related to the knowledge and awareness of oral 

hygiene practices [11, 12]. The social stigma attached to the 

transgender communities and lack of formal education are 

barriers to attaining awareness about their oral health. Oral 

health status and oral hygiene awareness of the 

transgender community have not been given due 

importance [13]. Studies on the awareness of oral health in 

transgenders are very scarce, henceforth, this research 

was conducted in the twin cities of Islamabad and 

Rawalpindi to assess the oral hygiene awareness among 

the transgenders.
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In a developing country like Pakistan where people face a 

lot of problems like hunger, poverty, health, education, and 

economy; challenges of minor communities l ike 

A cross-sectional study was conducted to assess oral 

hygiene awareness of transgenders in twin cities of 

Pakistan using a self-administered questionnaire on oral 

hygiene awareness. The questionnaire was translated into 

Urdu, the national language of Pakistan. The study was 

conducted from December 2021 to February 2022. Ethical 

approval was obtained from the Ethical Review Board at 

Riphah International University. A sample size of 73 

transgenders was calculated using OpenEpi (version 3.01) 

with a total population size of 21,744 at a 90% con�dence 

interval and 10% absolute precision. A convenient sampling 

technique was used and only those individuals were 

included who gave consent to be part of the research. Out 

of 100 transgenders who were approached from the main 

hubs of the transgender community, 73 consented to �ll 

out the questionnaire. Participation in the survey was 

voluntary and the responder's identities were kept 

anonymous. The questionnaires were distributed in the 

hard copy and responses were collected in person. The 

data collected were analyzed using IBM SPSS (version 

26.0). 

R E S U L T S

Seventy-three individuals who identi�ed themselves as 

transgenders �lled the forms which were given to them by 

hand. 60.3% were from Rawalpindi and 39.7% were from 

Islamabad. Most ofthe transgender people (52%) were from 

the 25-34 years age group while the least (8%) were from 

the 45-54 years age group as shown in Figure 1

15 - 24

25 - 34

35 - 44

45 - 54

Figure 1: Different age groups of the participants.

Regarding the use of toothbrushes, only 26% transgenders 

in this study use toothbrushes for cleaning their teeth while 

most of them use their �ngers alone or in combination with 

dental powder or toothpaste as shown in Table 1. 70% 

transgenders in this study clean their teeth once daily, 

while 28.7% twice daily and only 1.3% after every meal as 

shown in Table 1. 49% transgenders do not clean their 

tongue as part of their oral hygiene maintenance and 70% 

transgenders in this study do not use any adjunctive dental 

cleaning aid such as dental �oss and mouthwashes as 

shown in Table 1.

I use my 
�nger

I use dental powder 
with �nger

I use tooth paste 
with �nger

How do you 
clean your 
teeth

15 (20.5%) 10 (13.5%)

I use tooth paste 
with brush

29(40%) 19(26%)

Mouth-
wash

Interdental Brush None

18 (24.7%) 1(1.3%)

Did not answer

51(70%) 3(4%)

Which 
additional 

dental aids 
do you use?

Once 
Daily

Twice Daily After Every Meal

18 (24.7%) 1(1.3%) 51(70%)

How 
frequently
do you clean 
your teeth

Frequency (%)Question 
Statement

Table 1: Responses to questions related to methods and 

frequency of tooth cleaning

All the respondents except 1 (98.7%) use either betelnut, 

pan or tobacco (cigarette and chewable and most of them 

(88%) use tea, coffee, or other carbonated drinks as shown 

in Figure 2 & 3. Almost half of them (49%) never visited a 

dentist in their lifetime.
Tobacco or other related products

Cigarette Betelnut Pan Chewing
Tobacco

All of the
Above

None of the 
Above

23

8
6

17 18

1

Figure 2: Use of tobacco and related products among 

participants

Drinking Habits

Tea

28

Juice

4

Coffee

2

Carbonated
Drinks

23

All of the
Above

7

None of the 
Above

9

Figure 3: Drinking habits of transgenders in twin cities
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transgenders are not brought into light. The education and 

health of these communities are largely ignored by the 

Government. The current study was conducted with the 

aim to assess the oral hygiene awareness among the 

transgender community of the twin cities. Reaching out to 

the transgender community was a challenge in itself 

because of the ongoing pandemic situation and the general 

lack of mistrust of the targeted community towards survey 

teams and health professionals [14].  This study reported 

that 26% transgenders use toothbrushes as a method of 

maintaining regular dental hygiene. Few studies have been 

carried out to assess the oral hygiene awareness of 

transgenders in India which reported the use of 

toothbrushes as a method of dental cleaning ranging from 

57-93% [15-17]. Less frequent use of toothbrushes in the 

twin cities draws attention to the dire conditions of oral 

hygiene prevailing in the transgender community as 

compared to India.  This study identi�ed that 70% 

transgenders of the twin cities clean their teeth once daily 

which is close to what is reported by the school children 

and their teachers in some of the schools of the peri-urban 

locality of Islamabad [18]. But we must keep in mind that in 

our study most transgenders use their �ngers in place of 

the toothbrush as their primary device for cleaning their 

teeth. Regarding the cleaning of the tongue, 51% 

transgenders in our study responded with yes which 

corresponds to the �ndings of one of the studies in Japan 

[19]. Tobacco or other related products such as betel nut 

and pan are reportedly used by 98.6% of the transgenders 

in this study; mostly in the form of tobacco smoking as 

compared to 57% in Pune City, India [17]. This again shows 

that the prevailing adverse practices in our transgender 

communities are detrimental to their general and oral 

health. The current study inquired about their visits to a 

dentist and 49% transgenders in this study never visited a 

dentist which is comparable to the �ndings of the study on 

transgenders in Chennai, India, which reported that over 

60% of the transgender population never visited a dentist 

in their lifetime [20]. This could be due to the mistrust of 

t h e  t r a n s g e n d e r  c o m m u n i t y  o n  t h e  h e a l t h c a r e 

professionals and may also be related to their economic 

and �nancial woes. Socioeconomic status has been shown 

to be strongly related with oral health awareness and 

prevention of oral diseases. As most of the participants in 

this study belonged to the low socioeconomic strata, this 

study did not address the impact of socioeconomic status 

on the awareness and practice of oral hygiene measures 

exclusively in the transgender community. This may be 

considered as the limitation of this study. The study 

furthered our understanding of the oral hygiene practices 

prevailing in transgender communities. Future studies 

should also target the clinical assessments of the oral 
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hygiene indices in the transgender communities in 

different cities of Pakistan. The goal should be to educate 

everyone, especially the marginalized communities such 

as transgender on their general and oral health needs.

C O N C L U S I O N

The study highlighted the oral health awareness among the 

transgender community in the twin cities. Although the 

transgender community was aware of the basic oral 

hygiene needs, their oral hygiene practices were not up to 

the mark. Furthermore, the government and non-

governmental organizations should fund transgenders' 

dental assessments and take steps to shift the mindset of 

our society toward the transgender community by 

sensitizing the health professionals to properly 

communicate and handle such patients with equal care.
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Nutrition occupies a very important place in every one's life. 

Good or bad health of any individual is related to a dietary 

pattern. Nutritional status is compromised in both 

developing and under developing countries [1]. 

Malnutrition can be described as when there is no balance 

in supply of nutrients and calories. Malnutrition can be 

categorized in both under nutrition and over-nutrition. As 

stated by UNICEF 40% children of the all over world are 

under nourished of India and Pakistan [2,3]. Malnutrition 

can adversely affect the child's cognitive function, poor 

performance in activities,  ceased growth, more 

susceptible to diseases which further lead to adult life with 
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The relationship between the socioeconomic status (SES) of parents and the effect of socio-

economic status on the food intake pattern of their children was examined in this study. Children 

of low SES generally have poorer diets than children of high SES. Objective: To observe the 

association of child obesity with food choices in different areas of Lahore Methods: Data were 

collected from 38 participants, from different areas of Lahore, Pakistan. From which 20 were 

female and 18 were male children. Their parents were requested to solve a questionnaire which 

comprised of different questions related to child age, height, weight, eating habits and parent's 

socioeconomic status and their education. Results: Study showed that children growing up in 

families with a lower SES had a higher body mass index (BMI), lower quality of life, less healthy 

nutrition, and less physical activity as compared to children growing up in families with a higher 

SES.  The food frequency questionnaire showed that children belonging to lower SES consumed 

17% grains, 18% dairy sources, 16% vegetables, 12% pluses and lentils, 0% meat, 11% fruits, and 

13% tea and coffee in a day. While children belonging to higher SES consumed 17% grains, 29% 

dairy sources, 6% vegetables, 2% pulses and lentils, 13% meat, 13% fruits, and 7% tea and coffee 

daily. Conclusions: SES has an exquisite impact at the food alternatives and food intake among 

college-going youngsters. Lower SES children devour greater veggies, less meat, and dairy 

products at the same time as better SES kids devour fewer vegetables and extra meat and dairy 

products. Children from DHA were more obese and they were consuming more protein based 

diet and practicing sedentary life style.
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various health issue like hypertension, diabetes, and 

various psychological concerns. Malnutrition can develop 

due to many reasons especially when there is low SES and 

uneducated mother both are in�uencing factors [4]. 

Starvation could be a fundamental open wellbeing danger 

in Pakistan and in South Asian state with more than 130 

million individuals [5]. Obesity is the increased body weight 

than normal body weight. when body mass index (BMI) is 25-

29.9kg/m2 it considers as overweight and when BMI is ≥ 30 

it will  fall  in obese categor y. Physiologically and 

psychologically impairment are prominent concern in 

obesity. Chronic disorders related to heart attack, kidney 
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pressure, type 2 diabetes, dyslipidemia, and others also are 

seen in to be more often seem co morbidities related to 

overweight and obesity a number of the pediatric 

population [12]. The present study was commenced to 

study the nutritional status of school going children of 

different areas of Lahore including model town, Defense 

housing society, town ship and another city Rahim Yar Khan 

t h r o u g h  fo o d  f r e q u e n c y  q u e s t i o n n a i r e s  t o o l , 

anthropometric measurements and to know the �tness 

status of these children and their relationship with dietary 

habits. Recent study based on fast food consumption and 

how it will affect the health of children by consume in large 

amount.

Obesity & Food Choices in Children of Lahore 
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disorders, hypertension, prostate cancer, breast cancer 

are common in adulthood [6].  Assessment of nutritional 

status of children is required through anthropometry 

measurements, body habitus, food recall and vital history. 

Anthropometry is the parameter to evaluate the human 

body that gives useful information about a child growth 

pattern and present nutritional status when compared with 

regular �ndings. Anthropometric measurements include 

the weight, height/length, head circumference etc. [7]. 

Eating behavior starts from infancy as parent play a more 

in�uencing role to adopting this behavior. A child weight is 

directly linked to eating pattern and parent attention 

towards the children. There are many public health 

interventions that designed to make improvements in child 

eating behavior and reduce the obesity and malnutrition 

during childhood. A study was conducted in Australia which 

demonstrated that appropriate knowledge, positive 

attitude and a decent feeding practice is 54%, 99%, 92% 

accordingly [8].  Childhood weight problems has spread in a 

wide variety amongst advanced and developing 

international locations. Both are the cause for the 

development of obesity inside the later life. They in addition 

have an expanded risk of growing continual illnesses like 

diabetes, CVD at a younger age. the exact mechanism for 

weight problems improvement continues to be now not 

honestly diagnosed however it is thought to be consider 

that this will be due to multiple factors which include 

cultural and environmental issue and way of life changes 

and so on. all these have a better chance of developing 

obesity at some stage [9]. The health complications 

regarding obesity are increase in developing countries due 

to inappropriate fast-food consumption with massive 

quantity. Dense calories with high sugar contained soft 

drinks are the major contributing factors of high obesity 

prevalence. Fast foods are energy dense, poor nutrition or 

poor micronutrient, high glycemic load, large in portion size 

and poor in �ber. In case BMI is < 18.5kg/m2, it is considered 

as underweight, when 18.5-24.9kg/m2 it is ordinary, when 

25-29.9kg/m2 it is overweight and when ≥ 30kg/m2 will 

drop in hefty category. In children BMI percentile could be a 

solid pointer of overweight or beneath nourishment [10]. 

Expanded systolic and diastolic blood weight has been 

experienced in undernourished children and in those who 

recuperated from ailing health. This may be a critical 

hazard �gure for expanded BP afterward in life. Wholesome 

wellbeing chance are typically to be connected with more 

than one third of worldwide child passing's concurring to 

WHO, UNICEF, World Bank [11].  It changed into found from 

the beyond research that obesity is very epidemic among 

the kids worldwide. Co morbidities associated with weight 

problems and obese aren't most effective seen in kids but 

additionally seen in adult population. moreover, high blood 

Our study was designed to check the intake of food of 

different variety that children of age 5 to 12 years are 

consuming. For this purpose, a questionnaire was 

designed and provided to students to check how frequent 

they are consuming food i.e per day, weekly or monthly etc. 

The eating behavior of children were recorded by such a 

study that was a quantitative type research. The research 

basically included school going children with age 5-12 

years. The data was collected in different schools of Lahore 

city including DHA, Johar Town and Model Town areas. The 

main purpose was to check the reliability of food intake 

with increasing weight in this speci�ed age group. All 

children of this age group were speci�cally focused in our 

research.The sample size for our study was 100. As children 

couldn't response well to the questions so their parents and 

teachers helped in answering those questions. We 

surveyed different schools and gathered information 

related to eating patterns of children. Data was in a hard 

form questionnaire which was then compiled by software's 

on computer. For this, graphs and charts were designed on 

excel sheet and then �nal result was collected by using 

SPSS version 21.

BMI (DHA)

BMI (MD)

BMI (TS)

14%(Ob) 38% (Over W) 40%(N) 8% (Under W)

9%(Ob) 38% (Over W) 36%(N) 18% (Under W)

9%(Ob) 38% (Over W) 36%(N) 18% (Under W)

Gender 40% (M) 60% (F)

R E S U L T S

Table 1 shows the descriptive characteristics of total 100 

participants. Males were 40% while female participants 

were 60%. BMI for the DHA, Model town and Johar Town 

participants was categorized as obese, underweight, 

normal and some were overweight. Table 2 signi�es the 

mean values of Diet Constituents especially proteins (beef, 

chicken burger, nuggets and eggs) in different Areas of 

Lahore city. Table 3 depicts the mean value for plant based 

diet such as vegetables, fruits, rice, grains and snacks.

Table 1: Descriptive statistical analysis (N=100)
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vitamins Survey that performed by means of the rural 

studies service is persevering with Survey of meals Intakes 

by way of individuals (CSFII). This survey includes 

countrywide based totally pattern of people of virtually all 

age organizations. It presents a detailed statistics of 

nutrient consumption for both fashionable and occasional-

pro�ts population. This statistics also allows to discover 

the association between poverty and meals inadequacy. 

For this reason, meals inadequacy popularity changed into 

mentioned in 2 income families; high and coffee [13].  

Among youth, obesity has grown to be a plague amongst 

developed countries. It's far noted that obese and weight 

problems are developed via the high intake of candy 

gadgets, excessive consumption of calories and fat, taking 

elevated element size with reduced hobby. So, both weight 

loss program that consumed in extra and bodily inaction 

are concerned in weight problem [14].  In Seventies, the 

costs of overweight have come to be expanded in most of 

the youngsters and adolescent of North. adolescence 

obesity has been increased daily. For this, prevention and 

treatment packages have been made to reverse the action 

of obesity. But, evidence for this effective action isn't 

�nished but, in particular for the formative years weight 

problems [15].  In order to analyze the prevalence of obesity 

among children of various areas of Lahore, we have 

conducted a study of sample size 100 with age groups 

between 5 to 12 years. Areas we have covered Model Town, 

Town Ship and DHA in Lahore. Overall analysis suggests 

that children do their eating practice according to their 

area and opportunities provided as well as their socio 

economic status also matters. Moreover, they select food 

items according to their like based choices which majorly 

consist of those less healthy diet that gradually lead them 

towards obesity and overweight.  Further, their sedentary 

habits and lifestyles tend to prevent them from needed 

physical activity that ultimately affects metabolism and 

digestion. 

M=Male,F=Female,BMI=Body mass Index, DHA(Defence 

Housing society), MD(Model town),TS (Township), 

Ob(Obese),Over W(over weight),N(Normal),Under W(Under 

weight)

Beef

Chicken burger

Nuggets

Eggs

Area of data collection

1.96 ±0.806

2.63± 0.770

2.67± 0.868                 

1.13± 0.338                                  

2.48 ±0.947

2.43± 0.72

82.65± 1.027

1.43± 0.662

2.24± 0.872 

2.41 ±0.780

2.31 ±0.930 

1.21±0.491  

DHA (n=24)
Model Town 

(n=23)               
Johar Town 

(n=29)

Diet Constituents 
(PROTEINS)

Table 2: Mean values of dairy products in different areas of Lahore 

city

Dairy milk

Yogurt

Custard

Chesse

Ice cream

Area of data collection

1.21 ±0.658

1.50± 0.780

2.54± 0.833

2.33± 1.090

2.42±0.830 

1.13 ±0.344

1.57± 0.843

2.96± 0.706

2.61± 0.988

2.31±0.783 

1.17±0.468

1.21±0.491

2.38±0.622

2.34 ±0.76 

2.21±0.559

DHA (n=24)
Model Town 

(n=23)               
Johar Town 

(n=29)

Diet Constituents 
(Dairy Products)                  

Table 3: Mean values of other diet constituents in different areas 

of Lahore city

Vegetables

Fruits

Rice

Grains

Snacks

Area of data collection

1.58 ±0.776

1.29± 0.550

1.88± 0.448

1.33± 0.702

2.42± 0.776

1.61 ±0.656

1.43± 0.590

1.43± 0.590

1.17± 0.388

2.57±0.843

1.69±0.761

 1.24±0.511

1.59±0.501

1.28 ±0.528

2.24 ±0.689

DHA (n=24)
Model Town 

(n=23)               
Johar Town 

(n=29)

Diet Constituents 
(Dairy Products)                  

Table 4:  Mean values of  plant based diet in different areas of 

Lahore city

Obesity, that is commonly wide spreading factor almost in 

every part around the globe. It's prevalence among children 

is a current rising and hard issue to be encounter by health 

professionals. Not only an unhealthy eating behaviors are 

responsible for this obesity epidemic but rather irregular 

lifestyles and disturbed eating routines that are now so 

common in practice among children of growing age. The 

age between 5 to 12 years is critical period for them to grow 

on health outcomes that will ultimately help them through 

their rest of lives by enhancing immune system and 

excellent body and mental health as well.  But now a day it 

seems as a hard and fast rule to eat in balance and healthy. 

Children are being indulging themselves in sedentary 

activities and they do rare focus on physical activity. They 

happily prefer to eat fast foods, cold drinks, sodas, vendor 

items, bakery eatables and various out door foods as their 

nerve instincts �nd these foods delicious and highly 

acceptable to their taste buds instead of homemade 

healthy and clean diet. The most recent country wide 

C O N C L U S I O N S

If we see the statistics of all participants, we can see that 

children overall consume all food groups in their diet, so we 

studied the factors that affect food consumption in school-

going children, one of the factors that we majorly studied 

and statistics show that socioeconomic have a great effect 

on the food choices and food consumption among the 

school-going children. Socioeconomic status greatly 

affects meat, dairy, and fruit consumption among children. 

Low socioeconomic status children consume more 

vegetables, less meat, dairy on the other hand children with 

high socioeconomic status consume fewer vegetables, 

more meat, and dairy.
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Glaucoma is an optic neuropathy that worsens over time 

and is associated with optic disc cupping and peripheral 

and central visual �eld defects, and increased loss of 

ganglion cells. In the study conducted in 2010, the number 

of individuals suffering from glaucoma was found to be 60.5 

million [1].  The global �gure for glaucoma prevalence in 

2010 was 1.96% for open-angle glaucoma and 0.69% for 

angle-closure glaucoma [2]. A national survey of blindness 

2002-2004 indicated that 113600 (7.1% of total blind) were 

blind due to glaucoma. Glaucoma is the fourth foremost 

cause of vision loss in our country [3]. Intraocular pressure 

I N T R O D U C T I O N

DOI:https://doi.org/10.54393/pbmj.v5i6.598
Ansari F et al.,

Comparison of Choroidal Filling and Optic Nerve Head Perfusion Pattern in 
Glaucoma Patients with Healthy Controls 

1 2 3 4 3Fatima Ansari , Syed Raza Ali Shah , Ayeza Nadeem Butt , Syed Muhammad Aun Ali Shah , Zaeema Ussama , 
5Muhammad Hassaan Ali

¹Consultant Ophthalmologist, DHQ Hospital Jhang, Pakistan

²Associate Professor of Ophthalmology, Allama Iqbal Medical College, Jinnah Hospital, Lahore, Pakistan

³House O�cer, Services Institute of Medical Sciences, Services Hospital, Lahore, Pakistan

⁴House O�cer, CMH Institute of Medical Sciences, CMH, Lahore, Pakistan

⁵Senior Registrar Ophthalmology, Allama Iqbal Medical College, Jinnah Hospital, Lahore, Pakistan

Glaucoma is a primary cause of irreversible blindness worldwide, it kills the vision silently, having 

a �nancial burden on society regarding therapy expenses and loss of valuable hours of the day. 

Objective: To compare the choroidal �lling time and grade the status and pattern of optic nerve 

head (ONH) perfusion by fundus �uorescein angiography (FFA) in glaucoma patients Methods: 

Patients with various types of glaucoma were enrolled and compared them with healthy 

volunteers with no history and �ndings of glaucoma. Perfusion status using FFA was studied 

and analyzed corresponding visual �elds (VF) and optical coherence tomography (OCT) �ndings 

Results: There were 70 participants in the study, including 48 glaucoma patients and 22 healthy 

controls. Choroidal �lling time (CFT) was 9-12, 13-17, 15-22, and 20-33 seconds in healthy 

individuals and patients with ocular hypertension (OH), primary open-angle glaucoma (POAG), 

and normal-tension glaucoma (NTG), respectively. In OH, inferonasal and inferotemporal 

hypo�uorescence pattern of ONH perfusion was noted, whereas POAG showed an inferonasal, 

patchy, and unde�ned pattern of hypo�uorescence. In contrast with the healthy volunteers that 

showed uniform �uorescence, patients with NTG showed inferonasal hypo�uorescence. CFT 

was signi�cantly delayed in NTG patients (p<0.05). We found a strong correlation between 

�ndings of FFA, OCT, and corresponding VF defects in glaucoma patients Conclusions: The 

choroidal �lling time is prolonged in patients with various types of glaucoma, especially in cases 

of normal-tension glaucoma. FFA reveals perfusion defects in the form of areas of 

hypo�uorescence and multiple characteristic optic nerve head perfusion patterns in cases of 

POAG, NTG, and OH. 
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(IOP) is the only modi�able risk factor in successfully 

managing glaucoma [4]. Vascular or hematological 

disorders also play a vital part in glaucomatous optic nerve 

damage. There is a marked reduction in blood �ow volume 

and velocity parameters in patients with glaucomatous 

optic neuropathy [5]. In patients with primary open-angle 

glaucoma (POAG) and ocular hypertension (OH), it was 

reported that choroidal blood �ow was lower as compared 

to normal [6]. Alterations in the choroidal blood have also 

been seen in patients with central serous retinopathy, 

diabetic retinopathy, age-related macular degeneration, 
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OCT, no visual �eld defect and IOP> 21mmHg. Exclusion 

criteria was media opacities (cataract, corneal opacities, 

vitreous hemorrhage, etc., History of diabetes mellitus, 

History of ischemic heart disease, Any past glaucoma 

surgery, History of other variants of glaucoma such as 

secondary open-angle glaucoma, congenital glaucoma, 

and primary and secondary angle-closure glaucoma and 

Individuals having any other ocular pathologies. Fundus 

angiograms of normal healthy volunteers were taken as 

controls. These healthy subjects had IOP < 21mmHg and 

normal �ndings of anterior and posterior segments on slit-

lamp biomicroscopy, visual �elds, and OCT of the optic 

nerve head. Seventy patients were taken out of which 22 

were normal healthy individuals, and 48 suffered from 

ocular hypertension (OH) or glaucoma. The visual �elds, 

OCT of optic nerve head, and gonioscopy were done before 

FFA. The choroidal and optic nerve head areas were divided 

into six quadrants so that defects found in VF, OCT, and FFA 

could be compared anatomically. From OCT retinal nerve 

�ber layer (RNFL) was taken for comparison. These 

analyzed quadrants were drawn as follows:

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

glaucoma, and as well as in smokers [7]. Several methods 

have been developed to evaluate blood �ow in the retina 

and choroid of the eye, such as radioactively labeled 

microspheres, laser speckle phenomenon, and color 

doppler imaging of various large vessels showing blood 

�ow velocity in these vessels [8]. A study showed marked 

localized narrowing of retinal arterioles in glaucoma 

patients compared to normal [9]. Angiography is another 

fundamental method for assessing blood �ow by which 

choroidal circulation has been studied, giving great 

information about the blood �ow in normal individuals, 

glaucoma patients, and patients with other retinal 

disorders. Different dyes have been used for angiography, 

like sodium �uorescein and indocyanine green (ICG) [10]. 

ICG is an equally good but expensive dye compared to 

sodium �uorescein dye and is not routinely used in 

Pakistan.  A study showed noticeable optic disc 

hypoperfusion in patients with ocular hypertension and 

glaucoma, assessed using fundus �uorescein angiography 

( F FA )  [ 1 1 ] .  G l a u c o m a  d a m a g e s  t h e  o p t i c  n e r ve 

progressively, so if any abrupt change in chorio-retinal 

blood �ow occurs during a follow-up visit, it can be picked 

easily and the treatment modality adjusted [12]. Choroidal 

�lling and optic nerve head perfusion patterns correlate 

with visual �eld defects and optical coherence tomography 

(OCT) defects. This study was conducted to compare the 

choroidal �lling time and grade the pattern and status of 

optic nerve head perfusion in patients with normal-tension 

glaucoma (NTG), OH, and POAG patients and compare the 

�ndings with those of healthy individuals. The secondary 

objective was to correlate the FFA �ndings with 

corresponding visual �eld (VF) and optical coherence 

tomography (OCT) defects.

It was a case-control study in which choroidal �lling time 

and optic nerve head perfusion pattern in the eyes of 

glaucoma patients were compared with normal individuals. 

The study was conducted at King Edward Medical 

University and Allama Iqbal Medical College, Lahore, 

Pakistan, following principles laid down in the declaration 

of Helsinki. The patients belonging to either gender and 

above 40 years of age were recruited following non-

probability purposive sampling following the below-

mentioned selection criteria. Inclusion criteria was open 

angle glaucoma, Glaucomatous cupping of disc, visual �eld 

defects, Retinal nerve �ber layer (RNFL) defects on Optical 

coherence tomography (OCT), Intraocular pressure (IOP)> 

21mmHg, normal-tension glaucoma was diagnosed on the 

same criteria as for primar y open-angle except 

IOP<21mmHg. Ocular hypertension was considered when 

there was no glaucomatous cupping, no RNFL defects on 

Figure 1: Six Quadrants of Optic Nerve Head for Evaluation

Informed written consent was obtained from all the 

participants. FFA was performed using the Topcon TRC-

50DX FFA machine. As choroidal vessels were �lled in 

seconds, the examination of the fellow eye was missed and 

was not included in the study. A single eye from each 

individual was included in the study. Before giving an 

injection of 25% sodium �uorescein 3ml with a dosage of 

250mg/ml into the antecubital vein, baseline colored, and 

black & white red-free fundus images were taken. A series 

of black & white images of the chorio-retinal circulation 

every second for 30-40 seconds and delayed images after 

10 and 15 minutes were taken. Pathological changes were 

recognized by hyper- or hypo-�uorescence of the optic 

nerve head that exhibited different �uorescence patterns.  

The collected data was entered and analyzed using 

statistical software SPSS version 23.0. Quantitative data 
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are presented as mean ± SD, whereas qualitative variables 

are presented in frequencies and percentages. Choroidal 

�lling time (CFT) in cases and normal individuals was 

compared using an independent sample t-test. Choroidal 

�lling patterns and optic nerve head perfusion patterns in 

cases and normal individuals were compared using a Chi-

square test, taking a p-value ≤ 0.05 as statistically 

signi�cant.

This study included 22(31%) normal individuals and 48(69%) 

diseased patients. Out of 48 affected individuals, 24 

(50.0%) had POAG, 14(29.2%) had NTG, and the rest 10 

(20.8%) patients suffered from OH. The age distribution of 

the study population is shown below (Table 1):
D I S C U S S I O N

Table 1: Distribution of Patients in Various Age Groups

Analysis of the ONH perfusion pattern showed that in 

patients with ocular hypertension, 2 (20.0%) showed 

inferonasal, 1 (10.0%) each showed inferotemporal, 

extensive, patchy hypo�uorescence, and 4 (40.0%) showed 

normal �uorescence. In POAG, 6 (25.0%) showed extensive, 

5 (20.8%) patchy, 4 (16.7%) inferonasal, 4 (16.7%) 

inferotemporal, 3 (12.5%) normal, 1 (4.3%) each nasal, 

superonasal and superotemporal. In NTG, 4 (28.6%) 

individuals showed inferonasal hypo�uorescence, 3 

(21.4%) patchy hypo�uorescence, 2 (14.3%) each 

superonasal, inferotemporal, extensive, and 1 (7.1%) 

showed nasal hypo�uorescence. Normal Individuals 

showed normal �uorescence in all quadrants.

Individuals

40-50

51-60

61-70

71-80

30(43%)

30(43%)

8(11%)

2(3%)

Age Range (years) Number (%)

There were 49% male and 51% female patients in the study. 

The RNFL loss and the corresponding visual �eld defects in 

POAG and NTG patients are presented in Table 3. Most 

patients (41.7%) showed RNFL loss in the inferonasal 

quadrant with related VF defects in the supero-temporal 

quadrant. No patient showed any RNFL loss and visual �eld 

defect in the normal healthy population and patients with 

OH. 

Inferonasal

Inferotemporal

Superonasal

Nasal

Superotemporal

Temporal

Quadrants

10 (41.7)

6 (25.0)

3 (12.5)

2 (8.3)

2 (8.3)

1 (4.2)

6 (42.9)

4 (28.6)

2 (14.3)

1 (7.1)

0 (0.0)

1 (7.1)

3  (12.5)

3 (12.5)

5 (20.8)

1 (4.2)

10 (41.7)

2 (8.2)

0 (0.0)

2 (14.3)

4 (28.6)

1 (7.1)

6 (42.9)

1 (7.1)

RNFL Loss (n %)

POAG, (N=24) NTG, (N=14) POAG, (N=24) NTG, (N=14)

Visual Field 
Defect (n %)

POAG: Primary open angle glaucoma
NTG: Normal tension glaucoma

Table 2: RNFL Loss and Corresponding Visual Field Defect in 

Various Types of Glaucoma

We performed FFA in our patients and studied choroidal 

�lling time and optic nerve head perfusion pattern 

(ONHPP). The results of choroidal �lling time in various 

conditions are listed below (Table 3):

Ocular hypertension (OH)

Primary Open Angle Glaucoma (POAG)

Normal-Tension Glaucoma

Normal Individuals

13 to 17

15 to 22

20 to 33

09 to 12

Diagnosis Choroidal Filling Time (seconds)

Table 3: Choroidal Filling Time in Ocular Hypertension, Primary 

Open Angle Glaucoma, Normal-Tension Glaucoma, and Normal 

The study's primary objectives to compare the choroidal 

�lling time and optic nerve head perfusion patterns in 

glaucoma patients with healthy individuals were 

successfully met. In OH, FFA showed vascular disturbance, 

but no defects were present in VFs and OCT, which implied 

that the areas highlighted in FFA could become the actual 

defects, and these cases could become glaucomatous in 

old ages. The choroidal �lling time was delayed in both NTG 

and POAG, showing that this parameter could potentially 

indicate optic nerve head perfusion in glaucoma patients. 

Characteristically, glaucomatous damage causes RNFL 

and retinal ganglion cell loss that occurs focally and 

diffusely. OCT, a non-contact, non-invasive technology, 

yields high-resolution cross-sectional in vivo imaging of 

retinal layers. While structural abnormalities might pave 

the way for functional anomalies, it may be expected that 

an OCT abnormality would be observed clearly when no 

glaucomatous VF loss is  present.  We obser ved 

corresponding areas of visual �eld defect in glaucoma 

patients, which correlated with the areas of OCT structural 

damage. In a study by Weinreb and Robert et al., blood �ow 

was measured in peripapillary choroidal tissue and optic 

nerve head area using indocyanine green (ICG) dye. It was 

found that choroidal �lling time was signi�cantly delayed in 

glaucoma patients. Hypo�uorescence of ONH was also 

noted [13]. Similar results were seen in the current study 

using �uorescein as the study dye. Our �ndings 

authenticate the effectiveness of sodium �uorescein in 

diagnosing different abnormalities in glaucoma patients. 

The study participants' responses showed that sodium 

�uorescein was easy to apply, less expensive, and had 

tolerable side effects. Clinically, the primary purpose of 

FFA is to examine blood circulation within chorioretinal 

tissue to understand glaucoma better [14]. A systematic 

understanding of the circulation appearance and phases of 

the dye in an individual with a normal eye is necessary for 
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developing a better understanding of these abnormalities 

[15].  To correlate the FFA �ndings with defects in VFs & 

OCT anatomically, we divided the peri-papillary choroidal 

area and ONH into six quadrants/sections (nasal, temporal, 

s u p e ro n a s a l ,  s u p e rote m p o r a l ,  i n fe ro n a s a l ,  a n d 

inferotemporal). We observed a strong correlation 

between these three parameters, with defects in VFs and 

OCT corresponding with each other. Numerous studies 

have reported that the prevalence of glaucomatous 

changes in patients with OH without defects in the visual 

�eld or ONH changes with age over 40 years varies between 

4 – 10% [16]. The OH patients that progress to overt 

glaucoma in untreated individuals is about 2% per year, and 

about 1% per year in individuals on anti-glaucoma 

treatment [17]. In our study, patients with OH showed that 

61.1% of individuals had an abnormality in the choroidal 

�lling and ONH perfusion pattern in the absence of visual 

�elds and RNFL loss. It showed that these individuals are at 

risk of developing open-angle glaucoma later in their lives. 

The current study showed that 44% of individuals of POAG 

had defects in corresponding regions of FFA, VFs, and 

RNFL, and 48% showed patchy and unde�ned generalized 

�lling defects along with quadrant/sectoral defects. 

Another study reported that the raised IOP in POAG  caused 

generalized compression on choroidal vasculature and 

ONH, resulting in a generalized type of defects compared to 

speci�c defects in a particular quadrant [18].  In NTG, 71% 

of individuals showed defects in the corresponding RNFL 

quadrant with reciprocal VF changes. We propose that 

raised IOP was well documented in POAG, which caused a 

generalized effect on all the choroidal and ONH vasculature 

resulting in generalized �lling defects. However, patients 

with NTG showed quadrant-wise defects as a speci�c 

quadrant was primarily involved in these patients [19-23]. 
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Vaginal bleeding is the most common symptom during �rst 

trimester. First trimester can also be called as phase of 

rapid changes that includes fertilization, blastocyst 

formation, zygote implantation leading to gastrulation and 

neurulation [1,2]. Vaginal bleeding is the frequent obstetric 

emergency during �rst trimester. The previous studies 

indicated that 16% of all the pregnant women experience 

the vaginal bleeding. The �rst trimester vaginal bleeding 

can result in spontaneous abortion to life-threatening 
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Vaginal bleeding in �rst trimester is most common complication of pregnant women. The ratio 

of vaginal bleeding in pregnant women is 20-25%. About 50% of pregnant women experiencing 

vaginal bleeding in �rst trimester have viable pregnancy. 50% cases of abortion are reported in 

�rst trimester vaginal bleeding. Therefore, it is necessary to evaluate the signi�cance of 

ultrasonography in diagnosis of �rst trimester vaginal bleeding. Objective: Objective of the 

study is to elaborate the fundamental role of ultrasonography in �rst trimester vaginal bleeding. 

The ratio of misdiagnosis in putatively nonviable pregnancy will be reduced by complete 

understanding of ultrasonography signi�cant. In this way the premature interventions can be 

avoided that ultimately leads to mismanagement. Study Design: It was an observational study 

with statistical approaches, conducted in BKMC / MMC, Mardan for the duration of six months 

from December 2020 to May 2021.  Methods: All the antenatal women having complaint of �rst 

trimester vaginal bleeding visited the hospital was included in this prospective observational 

study. Those who met the inclusion and exclusion criteria set by the Gynecology department of 

Hospital were followed for further analysis study. Results: Out of the 90 patients included in the 

study, 51% cases were of threatened abortion among viable pregnancies and 6% cases of 

normal pregnancy were reported. Various types of abortion were reported in the patients, out of 

which 11% cases were of missed abortion, 1% of complete abortion, and 11% of incomplete 

abortion, 5% of ectopic pregnancy and 10% of blighted ovum. The inevitable abortion cases 

were 3% and 1.1 % cases of hydatidiform mole. Conclusion: After developing better 

understanding of correlation between ultrasonography and �rst trimester vaginal bleeding, 

sonologist can elaborately explain the cause of vaginal bleeding.  For the diagnosis of �rst 

trimester vaginal bleeding ultrasonography is the non-invasive imaging technology. 
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blood loss [2,3].  The ratio of abortion is about 10-20%. 

Ultrasonography in �rst trimester of pregnancy play 

signi�cant role in assessment of the cause of bleeding per 

vagina [3,4]. This assessment facilitates to develop better 

understanding of viability and location of pregnancy either 

intrauterine or extrauterine [5]. The color Doppler imaging 

combined with high-resolution transvaginal sonography 

c a n  b e  u s e d  fo r  a ss e ss m e n t  o f  u te r o p l a c e n t a l 

vascularization volumes that provide prognostic values by 
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M E T H O D S
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vaginal bleeding is ultrasonography. The 5% cases of 

ectopic pregnancy, 10% cases of blighted ovum and 1% 

cases of hydatidiform mole was observed. The table 

showed that the major number of cases of �rst trimester 

vaginal bleeding are more common in the age group 

ranging from 23-27 years. While the patients having age 

between 18-22 years share only 20% cases. The vaginal 

bleeding is also common in women of age ranging between 

28-32 years (Tabole 1).

Role of Ultrasound in First Trimester Vaginal Bleeding

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

measuring the uteroplacental blood �ow [6,7]. So, with the 

advent of growing technology now we can detect the intra-

decidual gestational sacs within 35 days of pregnancy 

[8,9]. In about 50% cases of �rst trimester vaginal bleeding 

the women suffered from miscarriages. In order to reduce 

the ratio of maternal mortality the early diagnosis of �rst 

trimester bleeding is required and the advancing 

u l t ra s o n o g ra p hy  p av i n g  ways  to  d i a g n o s e  s u c h 

complications [10].   

It was an observational study with statistical approaches, 

conducted in Bacha Khan Medical College/ Mardan Medical 

Complex, Mardan for the duration of six months from 

December 2020 to May 2021.  The ninety pregnant women 

with the 12 week or less than 12 weeks gestation periods 

and vaginal bleeding complaint were included in this 

observational study. Ethical committee of the hospital 

approved the study. All the antenatal women with the �rst 

trimester bleeding visited hospitals from September-

March were included in the study. The non-pregnant 

women with the vaginal bleeding were excluded from the 

study. Clinicians performed the provisional diagnosis of all 

the patients. After the clinical evaluation of the patients, 

ultrasonography was suggested for further analysis. By 

using 3.5 MHz frequency transducer, Trans abdominal 

ultrasonography was conducted. Trans abdominal 

ultrasonography of few patients depicted the inconclusive 

r e s u l t s ,  t h e y  w e r e  r e fe r r e d  w i t h  t r a n sv a g i n a l 

ultrasonography with the 5-7 MHZ frequency transducer.  

Ectopic pregnancy was diagnosed in 6 cases, while in 8 out 

of eighty cases were diagnosed with the abnormal 

intrauterine gestation. The correlation between clinical 

�nding and imaging �nding was evaluated. Statistical 

Package for Social Sciences (SPSS version 21.0, IBM 

Corporation, USA) was used for statistical analysis of data. 

N (% of cases) represented the data of categorical 

variables, while the Mean and Standard deviations 

represent the data of continuous variables. For the clinical 

diagnosis the in-depth statistical analysis was carried out. 

The sensitivity, speci�city, positive predictive value (PPV), 

negative predictive value (NPV) and accuracy values were 

calculated.

R E S U L T S

The patients were divided into groups on the basis of age. 

The standard deviation of each age group was calculated. 

Out of 90 cases studies, 51% of threatened abortion, 11% of 

missed abortion and incomplete abortion. Normal 

pregnancy was observed in 6% of cases. 1% cases of 

complete abortion, and 3% cases of inevitable abortion 

were reported. The mainstay in diagnosis of �rst trimester 

18-22

23-27

28-32

33-37

Total

18 (20)

45 (50)

15 (16.6)

12(13.3)

90(100)

Age Groups (years) No. of cases (%)

Table 1: Clinical diagnosed cases distribution according to 

ultrasonography diagnosed

Below table 2 showed the percentage of abortions and 

pregnancies. Out of 90 cases studies, 51% of threatened 

abortion, 11% of missed abortion and incomplete abortion. 

Normal pregnancy was observed in 6% of cases. 1% cases 

of complete abortion, and 3% cases of inevitable abortion 

were reported. The mainstay in diagnosis of �rst trimester 

vaginal bleeding is ultrasonography. The 5% cases of 

ectopic pregnancy, 10% cases of blighted ovum and 1% 

cases of hydatidiform mole was observed. 
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D I S C U S S I O N

Our study indicated that the women of age ranging 

between 23-27 years are more prone to suffer from �rst 

trimester vaginal bleeding [11,12].  Shivanagappa et al., 

conducted the similar study to �nd the correlation between 

�rst trimester vaginal bleeding and age, their results 

showed that women of the age group 21-25 years are more 

prone to vaginal bleeding in �rst trimester. In the present 

study, out of 90 cases, 51% were of threatened abortion, 

11% of missed abortion and 11% of incomplete abortion. 

Normal pregnancy was observed in 6% of cases. 1% cases 

of complete abortion, and 3% cases of inevitable abortion 

were reported [13].  The study conducted by Khatod et al on 

the 107 patients, and their results showed 76.64%  cases of 

threatened abortion, 4.67% cases of complete abortion, 

6.54% as incomplete abortion, 3.74% as inevitable 

abortion, 3.74% as missed abortion, 4.67% as ectopic 

pregnancy [14,15]. By clinical examination of 165 patients 

Shivanagappa et al., concluded that 57% cases were of 

threatened abortion, 31% of incomplete abortion, 4% of 

missed abortion, 6 % ectopic pregnancy and 1.2% 

hydatidiform mole and 0.8 % complete abortion [16]. In our 

study, 51% cases of threatened abortion was diagnosed by 

ultrasound. A study showed 46 out of 94 cases of 

threatened abortion. They observed 15 cases of missed 

abortion, 7 cases of ectopic abortion, and 3 cases of molar 

pregnancy [17,18]. The clinical �ndings of our study and 

their comparison to the clinical �ndings of Deepti Kurmi 

shows that it not only removes the ambiguities of the 

clinical diagnosis but also pave way towards most accurate 

diagnosis. This indicates that the �rst trimester vaginal 

bleeding is more commonly seen in the women with the age 

group of 23-27 years with the highest ratio of 50%. The 

women of the age group 18-22 years attained second slot 

with the ratio of 20% [17]. In our study the number of cases 

of incomplete abortion were 6.2% while the results of other 

study were close enough to 4.65%. The 60.9% cases of 

threatened abortion were reported in our study, in case of 

USG diagnosis

Threatened Abortion

Missed Abortion

Incomplete Abortion

Normal Pregnancy

Complete Abortion

Inevitable Abortion

Ectopic Pregnancy

Blighted Ovum

H mole

Total

Variables

n

39

7.5

4

5

0

1

1.5

6

0

64

%

60.9

12

6.2

7.8

0

1.5

2.3

9.3

0

100

n

2

1

3

0

1

0

2

0

0

9

%

22.2

11.1

33.3

0

11.1

0

22.2

0

0

100

n

3

2

1

0

0

1

0

1

0

8

%

37.5

25

12.5

0

0

12.5

0

12.5

0

100

n

0

0

2

0

0

1

0

1

0

4

%

0

0

50

0

0

25

0

25

0

100

n

2

0

0

1

0

0

0

0

0

3

%

66.6

0

0

33.3

0

0

0

0

0

100

n

0

0

0

0

0

0

1

0

0

1

%

0

0

0

0

0

0

100

0

0

100

n

0

0

0

0

0

0

0

1

1

1

%

0

0

0

0

0

0

0

100

100

100

n

46

10

10

6

1

3

4

9

1

90

%

51.1

11.6

11.1

6

1.1

3

5

10

1.1

100

Threatened 
Abortion

Incomplete 
Abortion

Missed 
Abortion

Complete 
Abortion

Normal 
pregnancy

Ectopic 
pregnancy H mole Total

Table 2: the percentage of abortions and pregnancies

other study 58.13% cases of threatened abortion were 

reported [19]. A study reported the viable pregnancy in 64% 

cases while in present study indicated the viable pregnancy 

in 60.9% cases. The ratio of non-viable pregnancy in our 

study is 39.24%, while in other study clinical examination it 

is 46% [20].

C O N C L U S I O N S

To differentiate the various conditions and phases of �rst 

t r i m e s t e r  b l e e d i n g  i n  p r e g n a n t  w o m e n ,  t h e 

ultrasonography is most accurate and non-invasive 

diagnostic tool. Early diagnosis of gestational-related 

problems with the help of ultrasonography, pave the new 

ways towards prompt treatment of patients and reduce 

mortality rates. Advancement in �eld of ultrasonography, 

will not only assure the safety of pregnant-women and 

children, but also will alleviate the anxiety among the 

couples.
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Original Article
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The fetus, umbilical cord, placenta and membrane are 

excreted from the uterus as part of the physiologic process 
 of conception [1,2]. It is performed by alterations in 

biochemical connective tissues as well as gradual 

dilatations and effacement of the uterine cervix as a 

consequence of proper frequency, duration, and intensity 
 of uterine contractions[3,4]. Both obstetricians and active 

labour patients want to deliver the baby in the shortest time 
 without jeopardizing the mother's and fetus's safety [5,6]. 

Following the onset of the active phase, uterine 

contractions increase in frequency, strength, and pace of 

cervix dilatation. The initial stage of the active phase of 
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Primigravida women are those who conceive for the �rst time and are at high risk group for 

complications during childbirth Objective: To compare the effectiveness of phloroglucinol i/v 
stand drotaverine hydrochloride by measurement of the 1  stage of labor in primigravidae. 

Methods: This randomized controlled trial was held in the Obstetrics and Gynecology 

Department of Allama Iqbal Memorial Teaching Hospital Sialkot and The Indus hospital QF-NST 

Campus Lahore for six-months duration from July to December 2021. Several factors were used 

to determine the inclusion of primigravida females, including age range of 20- 35 years, 38-42 

weeks of gestational age at LMP with single pregnancy, Uterine contractions up to 3 cm if they 

occur at 3-4, 10 minutes before both drugs are given, ROM, no signs of fetal and maternal 

distress, patient in the �rst stage of labour. All of the cases were divided into two groups: A and 

B. Group 'A' received phloroglucinol 40mg (4ml) i/v at 4 cm dilation, and the dosage was repetitive 

at 8 cm dilation. At 4cm dilation, Group 'B' received drotaverine 40mg i/v. The essential signs 

including uterine contractions and fetal heart rate were monitored every half an hour. Results: 

80 patients were included, with 56.3% of cases in Group-A group B has 43.7% cases being 

between the ages of 20-35 years. There was a signi�cant improvement in the �rst stage of 

active labour 'mean duration in Groups A and B is 160.21±4.29 minutes and 203.77±8.21 minutes, 
strespectively. Conclusion: The mean active length of the 1  stage of labour in the group of 

phloroglucinol was substantially shorter than in the drotaverine group.
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 labour is also known as the 'dilatation phase'[7,8]. Because 

hospitalization for childbirth is almost ubiquitous, 
stpractically all females will endure the 1  stage active period 

 of labour in the hospital's obstetric unit [9,10]. As a result, 

the manner in which care is provided during this time 

period may impact the course of the labour and its �nal 

results. The causes of prolonged labor's �rst stage are 

multifaceted, and cervical dilation is the end result of these 

variables [11]. For numerous years, experts have 

recognized the dangers and risks of prolonged labour for 

both the mother and the fetus. Fetuses are at high risk for 

infection, including ketosis and obstructed labor, while 
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M E T H O D S

mothers suffer from high infection risks, including ketosis 
 and oxygen deprivation[11]. The anti-spastic medication of 

choice is phloroglucinol. It is often used in obstetrics. It 

may decrease cervical edema and spasms, as well as 

lessen cervical muscular tension. As a consequence, it can 

be utilized to promote labour improvement and cervical 

dilatation progression. Drotaverine has also been shown to 
 reduce all stages of labor [12]. In one study, the mean 

duration of the �rst phase of active delivery in patients 

receiving phloroglucinol was 227.74 ± 13.34. No comparable 

studies have been conducted at the regional level. As a 

result, the purpose of this study was to compare in 

primigravidae at term, drotaverine vs phloroglucinol' 

e�cacy in reducing the active period of the �rst stage of 

labour 

Between the gestation age 38-40 weeks, 62.2% of females 

in Group A and 65.7% of women were in Group B were, 

whereas between the gestation age 41-42 weeks, 37.8% of 

females in A Group and 34.3% of females were in B Group 

(Table 2). The �rst stage of active labour 'mean duration in 

Groups A and B is 160.21+4.29 minutes and 203.77+8.21 

minutes, respectively (table 3).

With the approval of the ethics committee, this randomized 

controlled trial was conducted in the Department of 

Gynecology, Allama Iqbal Memorial Teaching Hospital 

Sialkot and  for The Indus hospital QF-NST Campus Lahore

six months, from July to December 2021. In all cases, 

written informed permission was obtained. All women with 

obstetric morbidity such as gestational diabetes mellitus, 

polyhydramnios, pre-eclampsia, Antepartum hemorrhage 

(APH), medical abnormalities like renal, thyroid and heart 

diseases, intrauterine device (IUD) and cervical trauma 

were omitted from the research. All of the cases were 

divided into two groups: A and B. Group 'A' received 

phloroglucinol 40mg (4ml) i/v at 4 cm dilation, and the 

dosage was repetitive at 8 cm dilation. At 4cm dilation, 

Group 'B' received drotaverine 40mg i/v. The essential signs 

including uterine contractions, and fetal heart rate have 

been monitored every half hour. The progression of labour 

was charted on a partogram. On a pre-designed proforma, 

the primary result, which was the mean length of the �rst 

stage of active labour in both groups, was documented. 

SPSS version 21.0 was used to analyse the data. For both 

groups A and B, the mean time length of the active period of 
stthe 1  stage of labour was computed, and the t test was 

applied and p≤ 0.05 was regarded as signi�cant.

Prolonged labour is more common in primipara women 

than in multiparous women. Prolonged labour contributes 

considerably to maternal and foetal morbidity and death in 

poor countries such as Pakistan and India [13]. Ruptured 

uterus and prolonged labour are thought to be responsible 

for 70 percent of all maternal deaths and 7-15 percent of 

R E S U L T S

80 patients were included, with 56.3% of cases in Group-A 

while 43.7% cases in Group-B, patients were in the age 

range of 20-35. Both groups had the same mean age of 

23.85±4.01 and 24.70±3.11 (Table 1.)

20-25 years  

26-30 years  

31-35 years  

Total 

Mean and SD

24(53.3%)

18(40.0%)

03(6.7%)

45(100.0%)

23.85+4.01

14(40.0%)

17(48.6%)

4(11.4%)

35(100.0%)

24.70+3.11

Age

Group-A,
(Phloroglucinol 

n=45) 

Group-B,
(Drotaverine 

n=35) 

Number of 
Patients (%) 

Number of 
Patients (%) 

0.55

p-value  

Table 1: The patient's distribution according to Age (n=80)

38-40 

41-42 

Total 

28(62.2%)

17(37.8%)

45(100.0%)

23(65.7%)

12(34.3%)

35(100.0%)

Gestational 
age 

(in weeks) 

Group-A,
(Phloroglucinol 

n=45) 

Group-B,
(Drotaverine 

n=35) 

Number of 
Patients (%) 

Number of 
Patients (%) 

0.300 

p-value  

Table 2: Females division conferring to gestational age (n=80)

160.21+4.29 203.77+8.21

Mean 
duration 

Group-A,
(Phloroglucinol 

n=45) 

Group-B,
(Drotaverine 

n=35) 

Values in SD and 
mean (mints) 

Values in SD and 
mean (mints) 

0.002

p-value  

Table 3: Mean duration of active phase of 1st stage of labour 

(n=80)

According to age groups, no signi�cant difference was 

identi�ed in either group, with p-values of 0.37 and 0.24, 

respectively. Between 20 and 25 years, patients were 

divided into three groups: (Table 4).

20-25 

26-30 

31-35 

p-values  

159.20+2.98

162.80+2.70

160.12+3.41

0.37

201.01+3.01

199.14+3.10

202.54+2.99

0.24

Age

Group-A,
(Phloroglucinol 

n=45) 

Group-B,
(Drotaverine 

n=35) 

Values in SD and
 mean (mints)

Values in SD and
 mean (mints)

Table 4: Active Phase of 1st Stage of Labour Mean Duration 

Conferring to Age (n=80)

D I S C U S S I O N 

DOI: https://doi.org/10.54393/pbmj.v5i6.571
Shahid M et al.,

Phloroglucinol vs Drotaverine Hydrochloride in Shortening the First Stage of Labor

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
247



fo et a l  d e at h s  [ 1 4 ] .  I n  u n d e rd eve l o p e d  n at i o n s , 

vesicovaginal �stula, a serious consequence of prolonged 

labour, develops at a rate of 60-85 per one million live 

births. Dublin 'Driscoll, who spoke at NMH, introduced the 

notion of active labour management, which persuaded 

obstetricians to change their thoughts about the �rst 

stage of labour management. The low rate of C-sections 

and prolonged labour are connected to active treatment of 

it [15]. The Phloroglucinol chemical family includes semi-

synthetic & synthetic moieties, with approximately 700 

naturally occurring molecules. It is the most prevalent type 

of natural product that contains the fundamental 

component 1,3,5-trihydroxy benzene [16,17]. These 

chemicals have been demonstrated to have anticancer, 

antimicrobial, anti-in�ammatory, antiallergic, neuro-

regenerative, enzyme inhibitor, and anti-oxidant 

properties. Spasmolytic phloroglucinol (Spasfon). The goal 

of this study was to do comparability of the duration of the 

active phase of labour when phloroglucinol was 

administered intravenously vs drotaverine hydrochloride 

[18,19]. The 1st stage active phase of labour in A Group 

lasted 162.54+5.35 minutes and in Group-B lasted 

205.64+7.35 mints, with 0.002 p-value indicating a 

signi�cant variance between the two groups. The �ndings 

of the research contrast with those of Tabassum S et al, 

who found that the active 1st stage of labour lasted only 

117.02 minutes in participants taking phloroglucinol [20,21]. 

Likewise, Ara B et al showed signi�cantly shorter stages of 

labour length in the phloroglucinol group as 203.069±21 

minutes compared to 311.12±10.89 minutes in the group of 

control, with 0.004 p-value. In the �rst stage of labour, 

Naqvi SB and contemporaries examined the effectiveness 

and safety of Phloroglucinol and drotaverine [22]. The 

length of the 1st stage of labour was 145.30 ±29.80 minutes 

in the Phloroglucinol group and 191.25 ±76.89 minutes in the 

drotaverine group, with a statistically signi�cant 

difference (p≤ 0.05). These conclusions are consistent with 

the verdicts of this study [23]. Anjum N et al., concluded 

that Phloroglucinol has a positive effect on reducing the 

length of the 1st stage of labour, in the medicine group 

being 182 mins versus 315 mins in the placebo group, and 

that the cases given phloroglucinol had signi�cantly 

shorter �rst and alternate stages of labour [24]. Although 

Singh et al found that uterine atony caused 18% of post-

partum hemorrhage when spasmolytics were employed, 

they utilized Drotaverine hydrochloride rather than 

phloroglucinol. The use of Drotaverine in labour is 

restricted due to its statistically signi�cant frequency [25].

was much shorter than in the Drotaverine group. Additional 

local studies are needed to con�rm these promising 

results.
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Sub acromial pain syndrome refers to any shoulder problem 

that is not caused by an injury and causes pain around the 

acromion [1]. The pain typically intensi�es during or after 

lifting the arm. It includes any kind of discomfort caused by 

damage to a structure or structures in the sub acromial 

space. SAPS is the most common shoulder condition [2,3]. 

SAPS accounts for 44 to 65 percent of all shoulder pain 

complaints, and its prevalence rises with age. The majority 

of cases occur within one's sixth decade of life. The 

majority of individuals affected are beyond the age of 40 
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and suffer from chronic pain that cannot be ascribed to an 

injury. Patients complain of pain while elevating the 

affected arm between 70 and 120 degrees, executing a 

"Painful Arc" over their heads, or sleeping on the affected 

side [4]. The symptoms may arise suddenly or gradually. 

Rather than a forceful outside force, most "impingement" is 

caused by a slow-growing sickness. Because of this, it may 

be hard for patients to �gure out when their symptoms 

started. The patient's age, degree of exercise, and general 

health all in�uence the therapy. The goal is to relieve pain 
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I N T R O D U C T I O N

Dry needling is a technique in which thin mono�lament-based needles are inserted into soft 

tissues, especially trigger points in muscles. It is being used in a range of neuromuscular pain 

syndromes such as shoulder impingement syndrome in current study. In physical therapy, it is 

narrowly referred to as an intramuscular procedure for the treatment of myofascial trigger 

points (MTrPs). Objective: To compare the conventional physical therapy with and without dry 

needling on pain, range of motion, and functional disability in patients with shoulder 

impingement syndrome. Methods: It was randomized controlled trial conducted in 66 patients 

of shoulder impingement syndrome based on inclusion criteria and divided randomly allocated 

equally in two groups of 33 in each of conventional therapy and dry needling group. The outcome 

measures used were numeric pain rating scale for pain, DASH for hand arm function and 

shoulder ranges of motion. The SPSS 25.0 was used to analyse data. The descriptive statistics 

was applied, and inferential statistics was applied based on �ndings of tests of normality. 

Results: The results showed that the post interventional pain score was 1.43±1.37, 32.11 for 

conventional group and for experimental group that of 1.60±1.02, 34.89 with non-signi�cant 

difference 0.544, while DASH score was 27.02±13.22, 38.85 for conventional group and for 

experimental group that of 19.92±11.20, 28.15 with signi�cant difference 0.024. The results for 

�exion, abduction, internal and external rotation were non-signi�cant with p value >0.05. 

Conclusion: It was concluded that although there was signi�cant improvement in pain, range of 

motion and function in both of dry needling and conventional groups, however, pain and 

shoulder ranges improved equally in both groups without a statistically signi�cant difference 

while that of disability improved signi�cantly in dry needling group.
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and restore functioning. For up to a year, or until the patient 

heals and can return to work, conservative therapy should 

be the preferred choice. If the patient does not respond to 

non-surgical treatment, surgery may be the next step [5,6]. 

Conservative treatment includes resting the shoulder as 

much as possible; limiting activities that aggravate the 

pain, especially overhead activities, taking non-steroidal 

anti-in�ammatory drugs to improve pain and swelling; 

managing the shoulder with physical therapy, and receiving 

a sub acromial injection. Cortisone is often used to reduce 

in�ammation and pain, but it is controversial and should be 

avoided for tendon pain [7]. There is no conclusive 

evidence that surgical therapy is preferable to non-surgical 

treatments. If non-surgical treatment fails to relieve pain 

or restore function, surgery should be considered [8]. 

Depending on the kind and severity of the damage, many 

types of surgery may be done, but there is no clear favourite 

at this time [9]. Recent systematic reviews on this subject 

have emphasized the need of additional high-quality 

research, particularly studies that cover a range of 

modalities to re�ect actual practice [10-12].  In this 

randomized controlled trial, the effects of standard 

physical therapy with and without dry needling on pain, 

range of motion, and functional impairment in people with 

shoulder impingement syndrome were studied. Parvaneh 

Jalilipanah et al., conducted to compare the effects of 

muscle energy and dr y needling among shoulder 

impingement syndrome patients with activated trigger 

points in infra-spinatus. Both interventions found to be 

effective in improving range and pain, however, dry 

needling technique was superior in its success to improve 

function and ranges [13].

It was a randomized clinical trial conducted at Physical 

Therapy department of University of Lahore Teaching 

Hospital. Non-probability purposive sampling was used. 

Patients having unilateral non traumatic shoulder pain for 

at least 3 months, age ranges from 30 to 65 years and pain 

intensity of 4 points or more on an 11-point numeric pain 

rating scale were included while patients with the history of 

shoulder dislocation or fractures, radiculopathy, 

�bromyalgia Syndrome, medical history of steroid 

injections in shoulder region or any past cervical or 

shoulder surgery were excluded. Patients were screened 

to meet inclusion criteria. Consent form was taken from 

patients than 33 Patients were randomly allocated in each 

group. The study was a single blinded Randomized 

Controlled Clinical Trial. Pain, function and range of motion 

were assessed at the baseline, after 1st week and 4th 

weeks of treatment. Range of motion of the shoulder was 

assessed using a goniometer. Patients were assigned in 

two groups, control group was given conventional therapy 

and Group 2 was given dry needling with conventional 

treatment. The coin toss method of randomization was 

used to randomly allocate patients with 'Heads' going to dry 

needling group and 'Tails' going to control group. Dry 

needling was given once per week in the four weeks of 

treatment. NPRS for pain, DASH Scale for function and 

goniometer for range of motion were used. Data were 

analysed using SPSS 25.0. The categorical variables of 

Gender and 'affected side' were analysed as frequency 

tables. Based on tests of normality which showed it to be 

normative, independent samples T test was used to 

compare both groups at pre-interventional, post-

interventional 1st and 4th week. p-value ≤ 0.05 was 

considered as signi�cant.

Table 1 : Gender and Affected Side of the Patients

Intervention Group

The results regarding the summary table of outcome 

measures such as NRPS at baseline for conventional group 

mean 6.59±SD 1.5, for the experimental group mean 

6.98±SD 1.3with p-value 0.327, at 1st week for conventional 

group mean 3.95 ±SD 1.3 and experimental group mean 

3.85±SD 1.1 with p-value 0.739 and at 4th week for 

conventional group mean 1.44±SD 1.1 and for experimental 

group mean 1.61 ±SD 1.1 with p-value 0.544 were found 

whereas DASH score at baseline showed non-signi�cant p 

value 0.653 and at 1st and 4th week of intervention it 

showed signi�cant p values 0.023 and 0.024 respectively. 

Overall ROM for �exion, internal and external rotation at 

baseline, 1st and 4th week of intervention showed non-

signi�cant p values> 0.05, Table 2.

M E T H O D S

R E S U L T S

The results regarding gender of the patients for frequency 

of the interventional group such as conventional group 

female 51.5% and male 48.5% and for the experimental 

group female 33.3% and male 66.7% were found whereas 

the frequency of the affected side of the limb for the 

conventional group right side 54.5% and left side 45.5% 

and for the experimental group right side 30.3% and left 

side 69.7% were found, Table 1.

Frequency Percentage

Female

Male

Female

Male

Right Side

Left Side

Right Side

Left Side

Conventional

Experimental

Conventional

Experimental

Gender

Affected side

17

16

11

22

18

15

10

23

51.5

48.5

33.3

66.7

54.5

45.5

30.3

69.7
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Conservative treatment is the best option for patients with 

SIS. However, the most effective treatment method, known 

as the "Gold standard," hasn't been studied yet. A lot of 

different things, like injections and medication, as well as 

physical exercise and even cognitive therapy, are 

recommended by professionals because they have 

different levels of evidence. When the Visual Analogical 

Scale was used to measure pain, seven out of the eight 

trials showed a signi�cant decrease in pain (VAS). Despite 

this, the addition of DN did not have any statistically 

signi�cant effects on the level of pain at any time during the 

follow-up. It was also used in the study by Imani et al [14]. 

The numerical Pain Rating Scale (NPRS), which is the same 

as the VAS, was also used. At the end of the study, Gattie et 

al [15]. looked at data on night pain, pain at rest, and pain 

during activity. They found that the EG had unique effects 

across groups, with a big difference in night pain when 

compared to the other groups. The results of tests that 

used range of motion (as measured by goniometry) were 

very different. Halle et al [16]. found that the conventional 

group did better at shoulder �exion than the group that did 

the experiment (conventional physiotherapy). People who 

had DN as part of their treatment had a lot more shoulder 

abduction [17]. They looked at how these two movements 

affected the shoulder joint. In six of the studies, the DASH 

questionnaire [18].  was used to measure how well people 

were doing as a result of the treatment they were getting. It 

was found statistically signi�cant differences between the 

CG and EG at all the time points (immediately, 3–6 months, 

and 12 months after the intervention) [19]. To examine the 

effect of dry needling to the infraspinatus muscle function, 

pain sensitivity and shoulder range of motion in 

symptomatic and asymptomatic patients with unilateral 

sub-acromial shoulder pain and concluded that dry 

needling showed its bene�cial effects on reducing pain and 

increasing range of motion in shoulder joint after 3-4 days 

of session in especially symptomatic patients with 

shoulder pain [20,21].

Table 2 : Summary of the Outcome Measures de Witte PB, Nagels J, van Arkel ER, Visser CP, 

N e l i ss e n  R G ,  d e  G r o o t  J H .  S t u d y  p r o to c o l 

s u b a c r o m i a l  i m p i n g e m e n t  sy n d r o m e :  t h e 

identi�cation of pathophysiologic mechanisms 

(SISTIM). BMC musculoskeletal disorders. 2011 Dec 

14; 12:282. doi: 10.1186/1471-2474-12-282.

Lewis JS, Sandford FM. Rotator cuff tendinopathy: is 

there a role for polyunsaturated Fatty acids and 

antioxidants? Journal of Hand Therapy. 2009 Jan-

Mar; 22(1):49-55; quiz 56. doi: 10.1197/j.jht.2008. 

06.007.

C h a r a l a m b o u s  C P ,  E a s t w o o d  S .  A n t e r i o r 

Acromioplasty for the Chronic Impingement 

Syndrome in the Shoulder: A Preliminary Report.  

Classic Papers in Orthopaedics: Springer; 2014: 301-

3.

Kachingwe AF, Phillips B, Sletten E, Plunkett SW. 

Comparison of manual therapy techniques with 

therapeutic exercise in the treatment of shoulder 

impingement: a randomized controlled pilot clinical 

trial. Journal of manual & manipulative therapy. 

2008;16(4):238-47. doi: 10.1179/106698108790818314.

Kul A, Ugur M. Comparison of the E�cacy of 

D I S C U S S I O N

C O N C L U S I O N

It was concluded that there were inconsistent �ndings 

regarding effect of dry needling in addition to conventional 

physical therapy. There was signi�cant improvement in 

disability of arm and shoulder, however, there was no 

signi�cant difference in level of pain and shoulder ranges 

of motion.

Intervention Group Mean+SD P-value

Conventional

Experimental

Conventional

Experimental

Conventional

Experimental

Conventional

Experimental

Conventional

Experimental

Conventional

Experimental

Conventional

Experimental

Conventional

Experimental

Conventional

Experimental

Conventional

Experimental

Conventional

Experimental

Conventional

Experimental

Conventional

Experimental

Conventional

Experimental

Conventional

Experimental

6.59+1.5

6.98+1.3

3.95+1.3

3.85+1.1

1.44+1.1

1.61+1.1

69.39+14.1

71.92+12.1

57.81+15.8

48.73+15.8

27.02+13.1

19.93+11.2

119.39+22.9

113.73+16.9

144.24+18.5

121.54+20.3

170.27+8.1

171.72+5.7

44.64+16.3

42.76+19.2

59.97+10.9

59.45+15.3

72.39+8.9

73.36+10.4

55.15+24.3

57.27+16.3

68.18+11.8

72.51+12.8

79.79+9.1

81.79+8.2

0.327

0.739

0.544

0.653

0.023

0.024

0.534

0.001

0.548

0.555

0.918

0.585

0.555

0.123

0.283

NPRS Baseline

NPRS 1st week

NPRS 4th week

DASH Baseline

DASH 1st week

DASH 4th week

ROM Baseline Flexion

ROM 1st week �exion

ROM 4th week �exion

ROM Baseline Internal 
Rotation

ROM 1st week Internal 
Rotation

ROM 4th week Internal 
Rotation

ROM Baseline External 
Rotation

ROM 1st week External 
Rotation

ROM 4th week External 
Rotation
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C-Reactive Protein (CRP) levels may rise after an acute 

ischemic stroke because of an in�ammatory response. 

CRP levels that are too high may indicate an in�ammatory 

reaction or tissue damage, both of which can lead to a poor 

outcome [1]. An intracerebral hemorrhage-induced brain 

injury is thought to be the result of mechanical damage 

followed by ischemic, cytotoxic, and in�ammatory changes 

in the tissue beneath and around it. In�ammatory 

biomarkers and growth factors secreted during 

intracerebral hemorrhage have piqued researchers' 

interest in recent years [2]. Blood CRP levels rise during the 
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There is growing evidence of the prognostic importance of C-reactive protein (CRP) in ischemic 

stroke. However, the independent value of CRP in ischemic vs hemorrhagic stroke has not been 

established. Objective: To assess the diagnostic value of CRP as biomarker in ischemic stroke in 

comparison to hemorrhagic stroke Methods: This prospective study was conducted from 

March 2020 to March 2022 in the Department of Medicine, Ayub Medical College. Sample size of 

71 was calculated including patients of both genders having age 22-105 years admitted with 

�rst-ever acute stroke within the �rst 24 hours of onset. Data was analyzed using SPSS latest 

version. Quantitative variables are shown as frequency and percentages. Paired T Test was 

applied to see the association of CRP levels with effect on CT- Scan of Brain. p value less than 

0.05 was considered signi�cant Results: 69% of the participants were women, far 

outnumbering the men. 45 patients found to have ischemic stroke (63.38%) whereas 26 (36.62%) 

reported having Hemorrhagic stroke. Paired t test applied to see the association of CRP Levels 

with CT Scan Brain was found signi�cant having p value 0.002 Conclusions: CRP levels are 

important in the diagnosis of stroke based on data. CRP levels must be compared to those of 

other stroke  biomarkers in order to make this determination. The serum CRP level within 24 

hours can be used to predict severity in ischemic but not hemorrhagic stroke.
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acute phase of ischemic stroke as a result of ischemic 

brain damage. In patients with acute ischemic stroke, 

plasma CRP levels are elevated because of the underlying 

vascular lesions and the in�ammation caused by brain 

infarction. CRP administration in an adult rat model of 

middle cerebral artery occlusion led to signi�cantly larger 

infarcts than control subjects. In addition, a speci�c small-

molecule inhibitor of CRP was administered to rats 

undergoing acute myocardial infarction to prevent the 

increase in infarct size and cardiac dysfunction induced by 

injection of human CRP [3]. After adjusting for confounding 

CRP levels in acute stroke
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number was taken to ease the process of data keeping a 

track and follow up the patients and doesn't have any other 

signi�cance, as shown in Table 1.

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

variables, some studies found that CRP was associated 

with post-stroke functional outcomes, while others found 

that the association disappeared. As a result, the 

relationship between CRP levels in the blood and clinical 

outcomes in patients with acute ischemic stroke remains 

inconclusive [4]. Haemorrhagic Stroke has a worse 

prognosis in terms of long-term disability and mortality. 

Many studies have been done to �nd suitable markers for 

stroke diagnosis, but none of them are universally 

accepted. A population-speci�c biomarker for stroke 

could be identi�ed based on these �ndings [5]. Our aim was 

to assess the diagnostic value of CRP as biomarker in 

ischemic stroke in comparison to hemorrhagic stroke.

A total of 71 individuals were in harmony with the inclusion 

criteria. The demographics section included the names, 

age, gender and medical record number. Names were just 

taken for the marking of data; it neither adds nor decreases 

the weight of this research. The ages ranged from 22-105 

years, but the mean age was 62 years. More than � were 

females (69%) overshadowing males. The medical record 

255

This prospective study was conducted from March 2020 to 

March 2022 in the Department of Medicine, Ayub Medical 

College. Sample size of 71 was calculated using WHO 

calculator keeping con�dence interval 95% & margin of 

error 5%. Non-probability consecutive sampling technique 

was used. Patients of both genders having age 22-105 years 

admitted with �rst-ever acute stroke within the �rst 24 

hours of onset were included in our study. Patients 

admitted more than 24 hours after symptoms onset were 

excluded from our study. Patients with recent history of 

traumatic brain injury, unstable angina, Aspiration 

pneumonia, autoimmune disease, liver  failure, acute or 

chronic renal and diabetic foot were also excluded from 

study. The study protocol was approved by the institutional 

review board at Ayub Teaching Hospital  Abbottabad and 

written informed consent to participate and publish data 

were obtained from all participating patients or �rst 

degree relatives. A CT scan plain of brain  was done on 

a d m i ss i o n  d i f fe r e n t i a te  b et we e n  i s c h e m i c  a n d 

hemorrhagic stroke. Three ml of venous blood was taken 

through a venipuncture and sent to the laboratory. The CRP 

assay was done using solid phase enzyme-linked 

immunosorbent assay. Normal reference of CRP was less 

than 5 mg/L. Data was analyzed using SPSS latest version. 

Quantitative variables are shown as frequency and 

percentages. was applied to see the Paired t test 

association of CRP levels with effect on CT- Scan of Brain. p 

value less than 0.05 was considered signi�cant

R E S U L T S

Less than 140/90mmHg

140/90 to 159/99

160/100 to 179/109

Equal to or more than 180/110

Characteristics Frequency (%)

Blood Glucose Levels

29 (40.8)

14 (19.7)

12 (16.9)

16 (22.5)

Blood Pressure on Arrival

Male

Female

Gender Frequency

Age

22 (31.0)

49 (69.0)

22-50

51-105

20 (28.17)

51 (71.83)

Table 1: Patient Demographics

Upon arrival in an emergency, the customary vitals blood 

pressure and blood sugar levels were taken and noted. A 

major portion of ⅖ lied in the category of less than 140/90 

mmHg (40.8%), meanwhile, the mean systolic pressure was 

found to be around 150 and diastolic was 98 mmHg 

approximately. Tests for random blood glucose highlighted 

that half of the numbers had normal levels of glucose i.e. 

<160mg/dl. In addition, more than � of the study population 

were known diabetics, as shown in Table 2.

Less than 200 mg/dl

More than 200 mg/dl

Less than 200 mg/dl

More than 200 mg/dl

Table 2: Frequency of Blood Pressure & Glucose Levels

The CT scan conducted on patients revealed that almost � 

suffered from hemorrhagic stroke and the rest endured 

ischemic stroke. Furthermore, the basis and de�ning 

factor of this research is the CRP levels, CRP levels were 

measured within 24 hours of admission, results depicted a 

balance distribution, almost half of the patients had CRP 

levels less than 5mg/dl and the other half had levels more 

than 5mg/dl. Paired t test was applied to see the 

association of CRP Levels with CT Scan Brain and was 

found signi�cant having p value 0.002, as shown in Table 3. 

A total of 45 patients were found to have ischemic stroke 

( 6 3 . 3 8 % )  w h e re a s  2 6  ( 3 6 . 6 2 % )  re p o r te d  h av i n g 

Hemorrhagic stroke, shown in Figure 1. 
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Less than 5 mg/d

lMore than 5 mg/dl

C-Reactive protein 
levels

Table 3: C-Reactive protein levels & CT scan (brain) Association

CT scan 
(brain)

Hemorrhagic 
 Ischemic

Total P-value

20

6 

18

27

38

33
0.002
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As prevalence of stroke in South Asia countries is high, it is 

important to determine the easy diagnostic tools. Based on 

blockage or rupture strokes are categorized as being 

hemorrhagic or ischemic. This research is designed to 

signify and emphasize on the decisive and diagnostic 

distinction of CRP levels in patients with a stroke. Multiple 

associations were made to endorse the �ndings, patients 

with age 50 or above were at higher risk of getting a stroke, 

study by Mehta et al., strengthened by providing strongly 

abiding evidence with a p=0.001[6]. Similar evidence was 

extracted in case of age and blood pressure that with an 

increasing age blood pressure abnormalities were more 

eminent. The fact that the older patients suffered more 

from strokes may be because there were more known 

diabetics in the same age groups. Debrah et Al highlighted 

the age-related association of type 2 diabetes mellitus [7]. 

On the other hand, Nicolas et al., reported the correlation 

among elderly age and the development of hypertension 

[8]. Gender based approach was taken and percentages 

were compared to signify and eliminate the bias of females 

being greater in numbers. Gender differences were not 

remarkable in terms of ischemic or hemorrhagic stroke, 

this depicts no gender predisposition. Though more 

females were found to be hypertensive on arrival than 

males but it may be physiological. This was an ambiguous 

�nding as usually males are prone to hypertension, females 

tend to show high blood pressure symptoms after menu 

pause [9]. Coming onto the core or bedrock of our study 

chi-square test revealed signi�cant results, patients with 

hemorrhagic stroke had a value of <5mg/dl and with 

ischemic stroke had a value of >5mg/dl with a p value of 

0.300 and Fisher test showing a value of 0.005. Napoli et al., 

braced and aided the discoveries of our study, moreover, a 

D I S C U S S I O N

meta-analysis by Zhou et al., a�rmed that the higher CRP 

levels were found in patients with ischemic heart stroke 

[10,11]. Contrary to this, Erdal et al., portrayed a different 

dimension in which hemorrhagic group of both males and 

females showed higher CRP levels, with values of ≥0.74 

mg/dL [12]. Kristine et al., researched the usefulness of 

CRP levels in diagnosis and prognosis of cancer patients 

and the higher CRP values are found to be related to poor 

prognosis. Studies identi�ed the association of CRP levels 

with smoking and intake of anti-in�ammatory compounds 

like coffee etc., [13,14]. Neither Blood pressure on 

admission had an impact on CRP values nor the diabetes 

was able to grasp the attention. In Texas, a secondary study 

found that patients admitted to inpatient rehabilitation 

centres and skilled nursing facilities for post-acute 

rehabilitation had distinct demographic and clinical 

characteristics. When it comes to patient and facility 

characteristics, a closer assessment of ischemic and 

hemorrhagic stroke discharges implies a need for more 

comprehensive comparisons of inpatient rehabilitation 

centres vs skilled nursing facilities [15]. According to 

systematic review published in 2021, persons with AIS 

treated with IVT who had elevated levels of plasma CRP had 

a bad 3-month prognosis. Risk categorization of AIS 

patients as candidates for IVT or other alternative 

therapies, such as mechanical thrombectomy, may be 

aided by CRP levels [16]. HsCRP levels were found to be high 

in both ischemic and hemorrhagic strokes, suggesting an 

in�ammatory response in acute stroke. The greater the 

hsCRP levels, the worse the prognosis and neurological 

damage, according to a study conducted in 2022 India [17]. 

High CRP levels were found to be independently related 

with poor clinical outcomes and greater in-hospital 

mortality in patients with ICH, according to research from 

the Chinese Stroke Center Alliance (CSCA) [18]. Whereas a 

prospective population-based study in Sweden shows CRP 

has been found to be a major risk factor for �rst-time 

ischemic stroke, particularly in patients with small-vessel 

disease. A polymorphism in CRP 1444C>T did not have a 

signi�cant connection with any type of stroke [19]. Serum 

CRP levels, according to researchers at the University of 

Ulsan College of Medicine, have little discernible utility in 

diagnosing acute stroke in patients with dizziness but no 

obvious neurological abnormalities [20]. Factors such as 

obesity or cholesterol levels, genetic makeup, ethnicity 

and socioeconomic conditions were not accounted. 

Relying on the available literature and knowledge CRP 

levels may be to be a breakthrough and effective method 

serving in diagnostic and prognostic domains.

Figure 1:  Frequency of Ischemic & Hemorrhagic Stroke

DOI: https://doi.org/10.54393/pbmj.v5i6.513
Jamal N et al.,

CRP levels in acute stroke

C O N C L U S I O N

The role of CRP in the early diagnosis of type of stroke in ER 
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is crucial in this context and will be helpful in setting where 

facilities of early CT scan or MRI brain is not available. 

Moreover, our research will lay the foundation for future 

research projects in our area and future studies are 

warranted to �nd if CRP can serve as a prognostic factor in 

stroke or not.

R E F E R E N C E S

den Hertog HM, van Rossum JA, van der Worp HB, et 

al. C-reactive protein in the very early phase of acute 

ischemic stroke: association with poor outcome and 

death. J Neurol. 2009 Dec;256(12):2003-8. doi: 10. 

1007/s00415-009-5228-x. 

Bernstein J E, Savla P, Dong F, et al. (October 31, 2018) 

In�ammatory Markers and Severity of Intracerebral 

Hemorrhage. Cureus 10(10): e3529. doi:10.7759/ 

cureus.3529

Matsuo R, Ago T, Hata J, Wakisaka Y, Kuroda J, 

Kuwashiro T, et al.  Plasma C-Reactive Protein and 

Clinical Outcomes after Acute Ischemic Stroke: A 

Prospective Observational Study. PLoS ONE, 

2016,11(6): e0156790. https://doi.org/10.1371/journal. 

pone.0156790

Cucchiara BL, Messe SR, Sansing L, MacKenzie L, 

Taylor RA, Pacelli J, et al. Lipoprotein-associated 

phospholipase A2 and C-reactive protein for risk-

strati�cation of patients with TIA. Stroke. 2009; 40: 

2332–2336. 

Fang C, Lou B, Zhou J, et al. Blood biomarkers in 

i s c h e m i c  s t r o k e :  R o l e  o f  b i o m a r k e r s  i n 

differentiation of clinical phenotype. European 

Journal of In�ammation. Januar y 2018. doi: 

10.1177/2058739218780058

Mehta RH, Rathore SS, Radford MJ, Wang Y, Wang Y, 

Krumholz HM. Acute myocardial infarction in the 

elderly: differences by age. Journal of the American 

College of Cardiology. 2001 Sep;38(3):736-41.

Asiimwe D, Mauti GO, Kiconco R. Prevalence and risk 

factors associated with type 2 diabetes in elderly 

patients aged 45-80 years at Kanungu District. 

Journal of diabetes research. 2020 Oct;2020.

R Robles N, F Macias J. Hypertension in the elderly. 

Cardiovascular & Hematological Agents in Medicinal 

Chemistry (Formerly Current Medicinal Chemistry-

Cardiovascular & Hematological Agents). 2014 Dec 

1;12(3):136-45.

Reckelhoff JF. Gender differences in the regulation 

of blood pressure. Hypertension. 2001 May;37(5): 

1199-208.

Di Napoli M, Slevin M, Popa-Wagner A, Singh P, 

Lattanzi S, Divani AA. Monomeric C-reactive protein 

and cerebral hemorrhage: from bench to bedside. 

Frontiers in immunology. 2018:1921.

Zhou Y, Han W, Gong D, Man C, Fan Y. Hs-CRP in 

stroke: a meta-analysis. Clinica chimica acta. 2016 

Jan 30;453:21-7.

Erdal GS, Hursitoglu M, Erdogan HA, Yildirim G, Yayla 

V, Issever H, Isiksacan N, Kural A, Cirak M, Kansu AD, 

Karandere F. Serum C-Reactive Protein and Sex 

Hormone Levels in the Early Hyperacute Phase of 

Stroke. Clinical Laboratory. 2021 Feb 1;67(2).

Allin KH, Nordestgaard BG. Elevated C-reactive 

protein in the diagnosis, prognosis, and cause of 

cancer. Critical reviews in clinical laboratory 

sciences. 2011 Aug 1;48(4):155-70.

Moua ED, Hu C, Day N, Hord NG, Takata Y. Coffee 

consumption and c-reactive protein levels: A 

systematic review and meta-analysis. Nutrients. 

2020 May;12(5):1349.

Hong I, Karmarkar A, Chan W, et al. Discharge 

Patterns for Ischemic and Hemorrhagic Stroke 

Patients Going From Acute Care Hospitals to 

Inpatient and Skilled Nursing Rehabilitation. Am J 

Phys Med Rehabil. 2018 Sep;97(9):636-645. 

Jiang J, Tan C, Zhou W, et al. Plasma C-Reactive 

Protein Level and Outcome of Acute Ischemic Stroke 

Patients Treated by Intravenous Thrombolysis: A 

Systematic Review and Meta-Analysis. Eur Neurol. 

2021;84(3):145-150. doi: 10.1159/000514099. 

Pinniboyana VK, Pinniboyana SH, Gridhati S. A study 

of C-reactive protein in cerebrovascular accident 

(stroke) in a tertiary care hospital. European Journal 

of Molecular & Clinical Medicine. 2022, 9(1).

Wang D, Wang J, Li Z, Gu H, Yang K, Zhao X, Wang Y. C-

Reaction Protein and the Severity of Intracerebral 

Hemorrhage: A Study from Chinese Stroke Center 

Alliance. Neurol Res. 2022 Apr;44(4):285-290. doi: 

10.1080/01616412.2021.1980842. 

Andersson J, Johansson L, Ladenvall P, Wiklund PG, 

Stegmayr B, Jern C, Boman K. C-reactive protein is a 

determinant of �rst-ever stroke: prospective nested 

case-referent study. Cerebrovasc Dis. 2009;27(6): 

544-51. doi: 10.1159/000214217. 

Hong SI, Kim JS, Bae HJ, Kim WY. C-reactive Protein 

for Stroke Detection in the Emergency Department in 

Patients With Dizziness Without Neurological 

De�cits. Front Neurol. 2021 May 31;12:662510. doi: 

10.3389/fneur.2021.662510

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

DOI: https://doi.org/10.54393/pbmj.v5i6.513
Jamal N et al.,

CRP levels in acute stroke

https://doi.org/10.54393/pbmj.v5i6.519
https://doi.org/10.54393/pbmj.v5i6.519


Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Epilepsy is a neurological disorder characterized by 

paroxysmal episodes of unprovoked seizures, which occur 

due to exorbitant discharge of electrical activity in the 

brain. This alteration in the activity of neurons results in 

temporary abnormalities of muscle tone, movements, or 

behavior [1]. Epilepsy exhibits bimodal distribution, with 

children and the elderly most frequently a�icted with the 

disease [2]. A systematic analysis for the Global Burden of 

Disease Study revealed a staggering number of 45.9 million 

individuals a�icted with all-active epilepsy worldwide in 
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Epilepsy impacts around 46 million individuals worldwide, with an exacerbated incidence and 
mortality in lower-income settings Objective: To evaluate the use of EEG in determining the 
diagnosis of epilepsy, with its particular subtypes. This study also assessed the vital correlation 
between age and sex with subnormal EEG �ndings. Methods: It is a cross-sectional study 
conducted at MMI Pead'sMemon Hospital, Karachi, from January 2020 to December 2020. Age 
ranges between 1 month and 18 years. Study evaluated the correlation of EEG �ndings. The EEG 
patterns wasalso assessed. EEG patterns were categorized as normal, abnormal with either 
background slowing or interictal epileptiform discharges (IED) or both, types of seizure and day 
of admission when the EEG was performed. Using SPSS latest version, association of age, and 
sex with abnormal EEGs was determined Results: Two-third of the children reported normal 
EEG, whereas abnormal background �ndings were observed in the remaining one-third. Inter- 
ictal epileptic discharge was noted on 18 EEG reports. This �nding was most frequent in children 
within the age bracket of 30 months to more than 67 months. A combination of inter-ictal 
epileptic discharge and abnormal background �ndings were noted in children older than 49 
months. However, hypsarrhythmia was noted in 2 subjects, both under 30 months of age. With 
regards to diagnosis, majority of the children categorized as having generalized epilepsy were 
over 67 months of age. Focal epilepsy was the second most frequent diagnosis, with majority 
under 30 months of age. On the association of EEG �ndings with sex, out �ndings were 
insigni�cant.Conclusions: EEG has been determined as the investigation of choice among 
patients with epilepsy, however it may have certain limitations in providing an accurate 
diagnosis, and must not be relied on as the sole determinant of epilepsy.
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2016 [3]. In the United States, one in 26 people develop 

epilepsy during their lifetime England [4]. In comparison, 

the incidence, as well as the excess premature mortality 

associated with epilepsy is exacerbated in lower-income 

settings. Within Pakistan, the prevalence of Epilepsy has 

been quanti�ed as 9.99 in a population of 1,000 [5]. In 

addition to examining the patient, as well as obtaining a 

detailed history, an electroencephalogram (EEG) serves as 

the cornerstone of the diagnosis, classi�cation of the 

seizure, and subsequent prognosis of the patient. Interictal 
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generalized and focal epilepsy having more or less the 

same frequencies at 13 and 12 respectively in study (Table 

1).

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

epileptiform discharges—such as spikes and sharp 

waves—along with ictal EEG �ndings provide a strategic 

roadmap for an effective treatment plan in patients, 

particularly children, with epilepsy [6]. Among children, 

EEG not only assists in distinguishing between varying 

childhood epileptic syndromes, Interestingly, EEG results 

must be taken with caution, due to the occurrence of 

abnormal �ndings in normal individuals, and normal 

�ndings in patients a�icted with the disease [7]. Primary 

aim of study included an assessment of the proportion of 

epilepsy patients with abnormal EEGs and the subsequent 

diagnosis of the patients.

A total of 117 individuals were selected for the study, with 

the majority being males (56.8%) followed by 42.4% 

females. In terms of age, almost 2/3rd of the subjects 

(61.7%) fell under the age bracket of fewer than 30 months, 

whereas only about 12% of the participants lay in the 49-66 

months age bracket with the mean age of 36.15 months 

being reported. As for the EEG diagnosis, a signi�cant 

majority of study sample had a normal EEG with 

Male

Female

<30

31-48

49-66

>67

Mean age

S.D

Normal

Generalized Epilepsy

Focal epilepsy

Other

Table 2: EEG �ndings and their diagnosis in relation to sex

On the super�cial evaluation of the data, a majority of 

males (39) females (27) reported a normal EEG. The number 

of abnormal background �ndings on the EEG was more or 

less the same among both sexes. Inter-ictal discharges on 

their EEG were more commonly seen among male 

subjects/children as opposed to only 6 female children. 

Likewise, the presence of abnormal background and 

interictal  epileptic discharge together was also 

predominant among male children (4) as compared to 

females (only 1). In contrast, Hypsarrhythmia was only 

found in the female subjects (2). However, on analysis, 

these �ndings were observed to be insigni�cant (p 

value=0.216)  (Table 2). With regards to the diagnosis of 

epilepsy in relation to sex, male subjects were found to have 

a greater number of normal (40), generalized epilepsy (9), 

and focal epilepsy diagnosis on EEG. Other diagnoses 

259

A cross-sectional study was conducted at MMI Pead's 

Memon Hospital, Karachi from January2020 to December 

2020. The sample size was 105, which was calculated using 

the standard formula for calculating the sample size on the 

basis of prevalence. Prevalence was taken at 50% because 

no relevant data was available. The bound of error was 5% 

with a 95% con�dence inter val.  Non-probabil ity 

consecutive sampling technique was utilized. Inclusion 

criteria consisted of all patients between the age of 1 month 

to 18 years referred to the neurology department for an 

EEG, while patients who either refused to give consent or 

had an EEG done outside of hospital were excluded from 

study. Children with known structural brain anomalies or 

space-occupying lesions were also excluded. A self-

designed questionnaire was used for the collection of data. 

The questionnaire contained information such as the 

patient's demographics (age, sex), pertinent history (drug, 

family, substance abuse, if an activation procedure was 

performed during EEG), provisional diagnosis made by the 

physician referring for EEG. Additionally, the EEG records 

were reviewed for relevant �ndings. The data was analyzed 

using Statistical Package for the Social Sciences (SPSS) 

latest version. Quantitative variables were presented as 

mean and standard deviation, while qualitative variables 

were presented as frequency and percentages. The 

outcome variable was the correlation of EEG with the 

provisional diagnosis. Independent Chi-square tests were 

conducted to assess the association of abnormal EEGs 

with age and sex.

R E S U L T S

Variables Frequency Percentage

Age in Months

Diagnosis on EEG

67

50

61

22

14

20

36.15

+22.15

67

13

12

25

56.8

42.4

61.7

18.6

11.9

16.9

56.8

11

10.2

21.2

Sex

Table 1: Demographic data

EEG �ndings

Epileptic Discharges Sex
Total

Male Female
P-value

Normal

Abnormal background

Interictal epileptic discharge

Presence of Abnormal 
background and Interictal 
epileptic discharge 

Hypsarrhythmia

Total

Sex
Total

Female
P-valueSeizure Types 

Male

Diagnosis on 

EEG

Normal

Generalized Epilepsy

Focal Epilepsy

Other

Total

39

12

12

4

0

67

27

14

6

1

2

50

66

26

18

5

2

117

0.216

40

09

08

10

67

27

04

04

15

50

67

13

12

25

117

0.221



�ndings being reported in studies from Estonia, Germany, 

and others  [9]. Regardless of the fact that more boys had a 

normal EEG, they also had a greater number of abnormal 

EEG �ndings as compared to girls, such as interictal 

epileptic discharge with or without abnormal background 

were predominantly seen in males. An analogous trend of 

males having more reported cases than females with 

general epilepsy (9 boys) and focal epilepsy (8 boys) being 

more prevalent in male subjects than females (4 and 4 

respectively. A similar pattern was noted in a study that 

dealt with idiopathic generalized epilepsy which reported a 

stark male preponderance in syndrome diagnosis on EEG 

 [10]. Other diagnosis infantile spasm and febrile 

seizureswere slightly more prevalent in females (15 girls as 

compared to 10 boys). A signi�cant majority of participants 

lied in the youngest age bracket of study which was less 

than 30 months. Generalized epilepsy and focal epilepsy 

shared more or less the same number of cases however 

other diagnosis were more prevalent in study subjects. The 

highest number of normal EEGs were 44 in number. These 

�ndings are in line with similar �ndings observed in a study 

that reported a prevalence of only 0.76% in their cohort of 

children less than 5 years of age [11].  According to a study 

interictal epileptic discharges may be the only abnormal 

�nding on an EEG done routinely [12] and in this study 

interictal epileptic discharges were noted to be present the 

most in age groups of less than 30 months and greater than 

67 months ( 7 cases in each age group)  while the least 

number of interictal discharges were seen in the EEG of 

children aged between 31-49 months (4 cases). However, 

the presence of abnormal background along with interictal 

epileptic discharges grew in number with the increasing 

age of our subjects as only 1 case �nding was observed in 

the 31-48 months of age bracket which increased to 4 cases 

in the age brackets of 49-66 and >67 months. Interestingly, 

hypsarrhythmia was only noted in 2 children younger than 

30 months of age. A study reported hypsarrhythmia in 

association with infantile spasms in all of their subjects, so 

further evaluation of the type of seizure in showing 

hypsarrhythmia can be initiated in the future [13]. Coming 

towards diagnosis on EEG with respect to age, the 

youngest age group of less than 30 months reported the 

highest number of normal EEGs (44), 30 months age 

bracket reported the highest number of focal epilepsy 

cases diagnosed on EEG (5 cases) followed by generalized 

epilepsy with only 2 cases diagnosed. This trend is 

established by a study that says that focal seizures are 

more likely to be seen than generalized [14].  There should 

be proper evaluation and need to be discussed by 

researcher regarding the roles of genes versus acquired 

causes in seizure; that a normal brain can develop epilepsy 

by any insult or any congenital cause [ 15] so further 
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including infantile spasms and febrile seizures were more 

common in female subjects. However, on analysis, these 

�ndings were observed to be insigni�cant (p value=0.221) 

(Table 3).

EEG is one of the most signi�cant modality of choice when 

it comes to the diagnosis of epilepsy [8]. Study was solely 

based on the diagnosis from EEG �ndings. As per our data, 

56.8% (39) were boys contrasting to 42.4% (27) of females 

who were a part of study. From �ndings during EEG data 

collection, out of the total of 117 subjects who came in for an 

EEG, the majority reported a normal EEG with a greater 

number being male children. This trend is to similar 
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EEG 
Findings

Epileptic Discharges Range of Ages*(in months)
Total

1 2
P-

value

Normal

Abnormal background

Interictal epileptic discharge

Presence of Abnormal 
background and Interictal 
epileptic discharge 

Hypsarrhythmia

Total

Total
P-
value

Seizure Types 

Diagnosis 

on EEG

Normal

Generalized Epilepsy

Focal Epilepsy

Other

Total

44

8

7

0

2

61

14

5

2

1

0

22

66

26

18

5

2

117

44

02

05

10

61

03

01

04

06

14

67

13

12

25

117

0.000

3

3

7

2

2

0

14

4

5

6

7

2

0

20

0.001

Range of Ages*(in months)

1 2 3 4

15

01

02

04

22

05

09

01

05

20

Table 3: EEG �ndings and associated diagnosis with respect to 

age

Ranges in months *1=<30, 2=31-48, 3=49-66, 4=>67

A variety of �ndings were observed on the EEG. Even 

though around 2/3rd (66 in total) of the children reported 

normal EEG, abnormal background on the EEG was noted in 

around 1/3rd of the EEG reports with the majority of 

children falling under 30 months of age in both EEG 

�ndings. Other �ndings included inter-ictal epileptic 

discharge which was noted on 18 EEG reports. This �nding 

was dispersed along with all age groups with the most 

falling under less than 30 months and more than 67 months 

age group.  A few (5in total) reported both inter-ictal 

epileptic discharges along with an abnormal background 

on the EEG with the majority of children being in the more 

than 49 months age bracket. Hypsarrhythmia was only 

noted in 2subject both being under 30 months of age. On 

analysis, these �ndings were signi�cant (P value=0.001). In 

terms of the diagnosis on EEG, most children (13 in total) 

were diagnosed with generalized epilepsy with the majority 

being over 67 months of age. Focal epilepsy was the second 

most common diagnosis with a total of 12 children, with the 

majority of them lying under 30months of age. These 

�ndings were found to be signi�cant (p value= 0.000).
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presenting with diagnostic and therapeutic challenges. 
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Pakistan we must look into such studies in future.
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C O N C L U S I O N

Study �ndings have important implications. It has been 

seen that EEG is a standard investigative procedure for 

epilepsy diagnosis following a seizure, but in this study, it 

was seen that EEG �ndings present with certain 

limitations, and must not be taken as a con�rmed diagnosis 

of epilepsy.
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Gestational Diabetes Mellitus (GDM) is characterized as 

glucose intolerance that develops or is discovered during 

gestational time period. Overall, the prevalence of GDM 

prevalence normally ranges between 2 and 6%, although it 

can be substantially higher in certain groups; there is a 

general trend toward rising prevalence [1]. The prevalence 

and risk factors of GDM, as well as its in�uence on maternal 

and newborn outcomes in the population, are being studied 

in more depth, as are the bene�ts of GDM's present 

universal screening. GDM is a laboratory plasma glucose 
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Gestational Diabetes (GDM) is becoming more common everywhere around the globe. 

Objective: To sonographically assess the complications of gestational diabetes in fetuses 
rdassociated with gestational diabetes during 3  trimester of pregnancy Methods: A cross-

sectional investigation has been carried out in Mother Care Hospital, Gujranwala. All subjects 

signed an informed consent form in written prior to ultrasound examination. 700 participants 
rdwere enrolled in this study, among them 60(8.1%) pregnant women during 3  trimester and at 

term diagnosed with GDM by glucose tolerance tests as diabetics. Patients were 29.5 years old 

on average, and the average Gestational age was 30.4 weeks. Estimated fetal weight was 

derived from ultrasound measures using the Hadlock2 equation. Patients were assessed for 

eligibility in inclusion criteria. Results: Out of a total of 700 women, 60(8.1%) were diagnosed as 

GDM and studied. Their minimum age was 21 years and maximum age was 40 years, the mean age 

was 32±4.04 years. Other studies have found that increasing maternal age is connected with an 

increase in the prevalence of GDM. Among the studied cases, most frequent complication was 

macrosomia 27(45%) and 12(20%) have no fetal complication by GDM. LGA 7(11.7%), 

polyhydramnios 5(8.3%), SGA and placental changes 3(5%), SGA 2(3.3%) and placental changes 

2(3.3%) was evaluate. Conclusion: 8.1 percent of pregnant women were diagnosed with GDM. 

The majority of the ladies were beyond the age of 25 and had many children. Macrosomia and 

Polyhydramnios were the most prevalent fetal complications, hence caesarean surgery was a 

typical technique of birth. 
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measurement that is abnormal, not a disease. Therefore, 

general conclusions cannot be drawn, especially since 

subgroups analysis show inter-population differences, 

particularly according to ethnicity [2]. The recent increase 

in the frequency of GDM has been considered to be an 

artefact of universal screening, with no indication of 

bene�t to pregnancy outcomes [3]. The incidence of GDM 

in the overall population varies according to the origin 

country and the indigenous people's nature [4]. Pre-

eclampsia (18%), polyhydramnios (4.8%), and impending 

Fetal Complications in Gestational Diabetes

VOL. 05, ISSUE. 06 
JUNE 2022

*Corresponding Author: 

Gull E Hina

University Institute of Radiological Sciences and 

Medical Imaging Technology, The University of 

Lahore, Lahore, Pakistan

gullehina08@gmail.com

https://www.pakistanbmj.com/journal/index.php/pbmj/index

Volume 5, Issue 6  (June 2022)

Received Date: 12th June, 2022

Acceptance Date: 23rd June, 2022

Published Date: 30th June, 2022

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
262



abortion (3.5%) were the most common maternal 

problems. Fetal problems included macrosomia (15.1%), 

intrauterine growth retardation (7.2%), and intrauterine 

deaths (5.5%) were noted [5]. The premise for using 

ultrasonography for pregnant diabetic women is the early 

detection of congenital abnormalities and the observation 

of abnormal fetal development [6]. Furthermore, 

ultrasonography gives a tool for assessing the baby's 

aberrant development and weight in order for the baby to 

be born at period. This editorial investigates how 

ultrasonography can assist clinicians in treating a diabetic 

pregnancy [7]. Perinatologists are particularly concerned 

in fetal growth and development in diabetic women. The 

glucose will transfer to the fetus and produce increased 

insulin generation in the fetus in diabetics, pregnancy, and 

due to maternal hyperglycemia. This fetal hyperinsulinemia 

will affect insulin-dependent organs and result in 

macrosomia [8].  Macrosomia is currently de�ned as a baby 

weight of 4,500 g or more. Figure 1, In diabetic individuals, 

macrosomia is a big problem [9].  The intervention group 

had 4.3 percent macrosomia compared to 13% women with 

hyperglycemia discovered during pregnancy are more 

likely to have unfavorable pregnancy outcomes, including 

such macrosomia of the baby and increased perinatal 

death in children of GDM female, demonstrating the 

necessity of diagnosing and treating gestational diabetes 

[10]. GDM has been associated with numerous of 

pregnancy complications, the most common of which are 

fetal hyperinsulinism, macrosomia, and increased fetal 

growth, because maternal blood sugar have been highly 

related with the risk of increasingly rapid fetal development 

growth and neonatal morbidity [11].

AFI falls in non-diabetic moms from late mid-trimester to 

late pregnancy, it remains stable in diabetes mothers 

throughout the third trimester. However, predicting 

macrosomia solely on the basis of the AFI parameter is 

problematic. It is, however, tough to estimate macrosomia 

just utilizing the AFI parameter [14]. The major hormone 

involved for intrauterine fetal development is known to be 

maternal insulin [15]. Body Mass Index (BMI) was expressed, 

the weight in kilogram divided by the body height in meters 

square (kg / m2) and regarded as per the WHO guide as 

underweight (18kg / m2), normal weight (18.5-25 kg / m2), 

overweight (25-30 kg / m2), and obese (30.0 or above kg / 

m2) [16]. GDM treatment is useful in lowering macrosomia, 

major during gestation, shoulders dystocia, or pre-

eclampsia and hypertensive problems in the pregnancy 

[17]. It is generally known that prenatal morbidity and death 

are higher in diabetes pregnancies than in nondiabetic 

pregnancies [18]. USG is the best modality of choice 

Perinatologists are concerned with fetal growth and 

development in diabetic women. Most obstetricians, if not 

all, depend on U/S to calculate estimated fetal weight 

(EFW) [19].

Ultrasound can detect fetuses at low hazard for 

macrosomia and associated perinatal issues in women who 

come with fasting low blood sugar in the range of 106–120 

mg/d [12]. However, fetal abdominal circumference 

enlargement and faster growth velocity in the 3rd trimester 

are believed to indicate large gestational age (LGA) body 

mass [13]. Furthermore, whereas the amniotic �uid index 

M E T H O D S
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Figure 1: Obstetrical ultrasound shows macrosomia in 32 weeks of 

gestation

A cross-sectional investigation has been carried out in 

Mother care hospital, Gujranwala. All subjects signed an 

informed consent form in written prior the ultrasound 

examination. A sample size of 60 was estimated. The 

sample size was calculated using the 95% con�dence level, 

0.05 absolute precision, and the estimated percentage of 

fetal problems in gestational diabetes as 0.96 (20). 700 

patients underwent in this study, among them 60(8.1%) 

pregnant women during 3rd trimester and at term 

diagnosed with GDM by glucose tolerance tests as 

diabetics and calculated. Patients were 29.5 years old on 

average, and the average Gestational age was 30.4 weeks 

in those patients. Estimated fetal weight was derived from 

ultrasound measures using the Hadlock2 equation. 

Patients were assessed for eligibility in inclusion criteria. 

Inclusion Criteria: was all pregnant females of 3rd trimester 

and term, all age groups would include and Singleton 

pregnancy. Exclusion Criteria of this study was Twins 

pregnancy and Congenital anomalies. Doppler ultrasound 

machine (Toshiba) frequency ranging 3 to 7.5 MHz was used. 

All pregnant females were assessed according to eligibility 

in inclusion criteria. Patients who were not meeting the 

inclusion criteria was excluded and that non-consented 

patients were bared who were not meeting the 

consideration standards. Fetal complications diagnosed 

by GDM were monitored according to a data collection 

sheet and ultrasonography. Random blood sugar was 
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Table 4 illustrates the Correlation between BMI Group, Fetal 

complication on USG, Previous Unexplained fetal demise 

and Family history of diabetes. In this table among 60 

patients 32 have no history of previous unexplained fetal 

demise and no family history of diabetes under 23-27 BMI 

group. Rest of 21 patients have history of previous 

unexplained fetal demise and family history of diabetes 

under 18-22 BMI group.

R E S U L T S

This was a cross-sectional study of 60 pregnant women 

during 3rd trimester and at term. Among those cases, the 

mean patient age was 29.5 years and the mean GA was 30.4 

weeks. We scanned 700 pregnant females and among them 

60(8.1%) pregnant females during 3rd trimester and at term 

have GDM. We analyzed our data of these 60 patients and 

their minimum age was 21 years and maximum age was 40 

years. The mean ±SD of age was 32±4.04 years. Increase in 

maternal age was associated with higher frequency of 

GDM, which was in accordance with other studies [21]. The 

mother's advanced age is a well-de�ned risk factor for the 

development of GDM [22].  Zargar et al. demonstrated 1.7% 

prevalence of gestational diabetes in subjects belonging to 

Indian subcontinent and aged less than 25 years. These 

�ndings are much in line with low prevalence of gestational 

checked by glucometer for separation of GDM patients 

after sonographic assessment. Pre-delivery inspections 

were done for maternal complications. Collected data was 

analyzed.

D I S C U S S I O N
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Descriptive Statistics

4.04896

2.03745

50.36526

N Mean+SD

60

60

60

40.00

27.00

378.00

Age

Maternal BMI

Maternal BSR

A cross-sectional study of 60 pregnant women in their third 

trimester and at term was conducted. The average patient 

age was 29.5 years, and the average GA was 30.4 weeks in 

those patients. We scanned 700 pregnant females and 

among them 60 pregnant females during 3rd trimester and 

at term have GDM. Data of these 60 participants was 

analyzed and their minimum age was 21 years and 

maximum age was 40 years. The mean ±SD of age was 32± 

4.04 years as shown in table 1. According to descriptive 

statistics, the calculated minimum maternal BMI was 18.00 

kg/m² and maximum was 27kg/m² with average of 23±2.03 

kg/m² and maternal BSR with minimum and maximum of 191 

mg/dl and 378 mg/dl respectively, with average of 

251±50.36mg/dl, as shown in Table 1.

32.2500

23.0283

251.1333

MinimumMaximum

22.00

18.00

191.00

Range

18.00

9.00

187.00

 Table 1: Descriptive Statistics of age, maternal BMI and BSR

weeks GDM (%)

24.00

25.00

26.00

27.00

28.00

29.00

30.00

31.00

32.00

33.00

34.00

35.00

36.00

37.00

38.00

Total

1(1.7)

1(1.7)

2(3.3)

4(6.7)

6(10.0)

6(10.0)

9(15.0)

9(15.0)

8(13.3)

4(6.7)

2(3.3)

3(5.0)

2(3.3)

2(3.3)

1(1.0)

60(100.0)

Frequency of GDM  with respect to  GA

Table 2: Frequency of GDM with respect to Gestational age

Fetal complications Frequency (%)

LGA

Macrosomia

Macrosomia and  LGA

Macrosomia and polyhydoamnios

No complication

Placental changes

Polyhydoamnios

SGA

SGA and Placental changes

Total

7 (11.7)

27(45.0)

1(1.7)

1(1.7)

12(20.0)

2(3.3)

5(8.3)

2(3.3)

3(5.5)

60(100.0)

Fetal complication on USG

Table 3: Frequency of fetal complications on USG

BMI Group

BMI Group

BMI Group

BMI Group

BMI Group

BMI Group

23�-27

Total

23�-27

Total

18�-22

23�-27

Total

18�-22

23�-27

Total

18�-22

23�-27

Total

18�-22

23�-27

Total

32

32

32

32

21

0

21

21

0

21

21

32

53

21

32

53

0

0

0

0

0

7

7

0

7

7

0

7

7

0

7

7

32

32

32

32

21

7

28

21

7

28

21

39

60

21

39

60

NO

Total

NO

Total

NO

Total

NO

YES

Total

Family history 
of diabetes

Previous Unexplained fetal demise

Fetal 
complication on 

USGM
A

C
R

O
S

O
M

IA

P
O

L
Y

H
Y

D
O

A
M

N
IO

S

T
o

ta
l

Correlation between BMI Group, Fetal complication on USG, Previous 
Unexplained fetal demise and Family history of diabetes

Table 4: Correlation between BMI Group, Fetal complication on 

USG, Previous Unexplained fetal demise and Family history of 

diabetes
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under 23-27 BMI group. Rest of 21 patients have history of 

previous unexplained fetal demise and family history of 

diabetes under 18-22 BMI group. Compared with control 

women,  stat ist ical ly  correlat ion between fetus 

macrosomia and pre-pregnancy BMI, gestational weight 

gain, proportion, age of mother, and gender of male child. 

Maternal BMI and GWG were the two risk factors most 

strongly associated with macrosomia. Our study agrees 

with the GDM resulted in similar rates of cesarean section, 

LGA, SGA, neonatal hypoglycemia, and neonatal admission 

compared to management based on strict glycemic 

criteria.

C O N C L U S I O N S
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diabetes observed in our study. The authors believe that 

our study has several positive attributes that could explain 

the extremely low incidence rate of gestational diabetes 

mellitus [23]. According to descriptive statistics, the 

calculated minimum maternal BMI was 18.00 kg/m² and 

maximum was 27 kg/m² with average of 23±2.03kg/m² and 

maternal BSR with minimum and maximum of 191 mg/dl and 

378 mg/dl respectively, with average of 251±50.36mg/dl. 

Our study agrees with Ali Jawa et al., that the average BMI 

of the subjects was 24 of their study, suggesting a normal 

pre-pregnancy body weight. Pre-gravid BMI is a known 

predictor of development of gestational diabetes with far 

reaching metabolic implications. Frequency distribution of 

patient age of 60 females with average age of 32±4.04  

years in 24weeks of G.A there was 1(1.7%) patient lie. 

Similarly, in 26,27,28,30,32,36 weeks there was 2(3.3%), 

4(6.7%), 6(10%), 9(15%), 8(13.3%) and 2(3.3%) patients lie 

respectively and the mean of GA was 30.4 weeks [24]. The 

frequency of fetal complication followed by GDM in 60 

pregnant patients during third trimester of pregnancy and 

term. Among the studied cases,  most frequent 

complication was macrosomia 27(45%) and 12(20%) have 

no fetal complication by GDM. LGA 7(11.7%), polyhydramnios 

5(8.3%), SGA and placental changes 3(5%), SGA 2(3.3%) and 

placental changes 2(3.3%) was evaluate. Present study 

agrees with the Akin Usta et al., who concluded that there 

was an increased incidence of macrosomic newborns in 

the world. Out of 4246 pregnant women were 399 

diagnosed with fetal macrosomia (8.6%). Compared with 

control women, statistically correlation between fetus 

macrosomia and pre-pregnancy BMI, gestational weight 

gain, proportion, age of mother, and gender of male child. 

Maternal BMI and GWG were the two risk factors most 

strongly associated with macrosomia.  Our study also 

agrees with the Farooq, Ayaz et al., who concluded that 

total of 1429 women delivered, 50(3.5%) were diagnosed as 

GDM and studied. Most frequent fetal complications were 

polyhydramnios 9(18%) and macrosomia 18(36%). 

Macrosomia and jaundice were most prominent 

complications among neonates [20]. The reported 

incidence of macrosomia is 25-40%, comparable to our 

study with 27% but more in another developing world study, 

i.e. 46.6% [25]. this high �gure in the current study might be 

due to the effect of hyperglycemia which largely manifests 

in the third trimester, leading to fetal overgrowth during 

that period [26].  And in lower rates of LGA and SGA in a 

study by Bonomo et al. [27].  The Correlation between BMI 

Group, fetal complication on USG, Previous Unexplained 

fetal demise and Family history of diabetes. In this table 

among 60 patients 32 have no history of previous 

unexplained fetal demise and no family history of diabetes 

GDM was discovered in 8.1% of pregnant women. The 

majority of the participants in the trials were above the age 

of 25, and the majority were multiparous. Polyhydramnios 

and Macrosomia were the most  prevalent  fetal 

complications, hence caesarean surgery was a typical 

technique of birth. Ultrasound is a noninvasive, generally 

available technology for assessing and monitoring the 

fetus, and use of it in diabetes pregnancy is now globally 

accepted, allowing for early diagnosis of defects by birth 

and measurement of fetal development to optimize timing 

and mode of delivery. Future research should compare 

management regimens addressing appropriate time, 

frequency of ultrasonography tests, and glycemic 

objectives. Great trials are with greater sample size 

required to truly assess the impact of diabetes on pregnant 

women in Pakistan.
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Hoarseness is a term that ordinary people frequently use to 

describe changes in the quality of their voice [1,2]. In fact, 

the voice of human is an extra-ordinary realization, which 

have capacity to convey not only multifaceted thoughts, 

but also re�ned emotions [3]. Baby cry's is the most 

commonly expected sign of life at the time of birth. Crying 

refers to the full physiological capacity necessary for a baby 

to survive [4].  Perhaps no other organ system of human 

body function so quickly after the birth. Although the sound 
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Surgery, Lady Reading Hospital Peshawar and Al Nafees Medical College and Hospital, 

Islamabad for six months duration from September 2021 to February 2022. All subjects with a 

history of hoarseness underwent routine speci�c clinical evaluation to establish diagnosis. The 

simple manual analysis was applied for �nal outcomes assessment with percentage and 

frequency using SPSS 21.0. Results:  Participants enrolled were 150, amongst them, the 

patients of 21-30 and 31-40 years of age suffered from hoarseness. Likewise, 98 (72%) were 

males, 52 (28%) were females with a M: F proportion of 1.45: 1. According to the distribution, the 

utmost communal etiology observed in this study was acute laryngitis (30%), trailed by acid 

peptic laryngitis in 25.3%, laryngeal neoplasms in 8.7% and other includes laryngeal 

tuberculosis, intubation granuloma, and very rarely trauma. Conclusions: There was an 

etiological variability of hoarseness, varies from simple laryngitis to malignant neoplasms. For 

this reason, it is signi�cant not to overlook hoarseness and a thorough examination, 

investigation and proper history should be taken.
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is not visible during speech production, its absence or 

malfunction is obvious. Hoarseness is the alteration in the 

normal voice quality. This is a non-generic term, 

comparable to a patient complaining of dizziness when 

telling signs ranging from light-headedness to true vertigo 

[5,6].  It can include shortness of breath, hoarseness, 

stiffness, crackles in the voice, or unusual variations in 

pitch of voice. Otolaryngologists use the word dysphonia to 

describe abnormal sound quality [7,8]. Hoarseness 
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Likewise, of the 150 subjects, 98 (65.3%) were male, 52 

(34.7%) were female with a M: F proportion of 1.45: 1, as 

given in Table 2.

Etiological Aspects of Hoarseness 

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

complaints can be a serious illness and should not be 

ignored. As Chevalier Jackson said, "Hoarseness is a very 

important symptom and deserves to be treated as a 

separate issue because of the frequency." The reasons of 

hoarseness can be assessed if a careful history taken 

before the hoarseness occurs and a complete physical 

examination is performed [9]. The later may involve the 

vocal cords visualization, probably �exible nasal 

endoscopy, indirect laryngoscopy or video-laryngoscopy. 

In the absenteeism of URTI, the patient with hoarseness > 2 

weeks should be fully assessed. If the patient has smoked 

in the past, neck and head cancer should be evaluated and 

must be ruled out. Voice overuse is the utmost communal 

reasons of hoarseness and result in added pathologies of 

vocal cords like vocal nodules [10,11]. Therapy with voice is 

a fundamental pillar in the treatment of some hoarseness. 

Well-recognized causing factors for disorders of voice are 

age (40-59 years), female gender, loud voice demand, vocal 

abuse, exposure to chemicals, extra-esophageal re�ux, 

frequent colds, smoking and sinusitis [12]. Females are 

much predisposed to developing functional disorders of 

voice because of vulnerability, such as coping with anxiety, 

stress, negative emotions and depression. Professional 

voice users such as teachers, singers, politicians, actors, 

telephone workers, call center worker and broadcasters 

are at jeopardy of progressing towards occupational 

disorders of voice [13,14]. 

This is a cross-sectional, longitudinal and non-randomized 

study held in In the ENT Head & Neck Surgery, Lady Reading 

Hospital Peshawar and Al Nafees Medical College and 

Hospital, Islamabad for six months duration from 

September 2021 to February 2022. All subjects with a 

history of hoarseness endured routine, speci�c clinical 

evaluation to establish diagnosis. In order to establish the 

diagnosis, a detailed interview, clinical examination, 

routine and special examination (direct laryngoscopy and 

nasopharyngo-laryngoscopy) were performed. The 

psychological, surgical issues like patients done with 

thyroidectomy or other problems other than the neck (i.e. 

RLN paralysis due to a malignant tumor of the lung or the 

thoracic oesophagus) were omitted from the study. Final 

outcomes analysis was done using SPSS 21.0 software.

R E S U L T S

0 -10

11 – 20

21 -30

31 -40

41 – 50

51 – 60

>60

Age (years)

3 (2)

15 (10)

49(32.7)

40 (26.7)

21 (14)

12 (8)

10 (6.6)

Number of patients (%)

Table 1: Distribution of patients with reference to the age group

Male

Female

Sex

98 (65.3)

52 (34.7)

Number of patients (%)

According to the distribution, the utmost communal 

reason was acute laryngitis (30%)  trailed by acid peptic 

laryngitis in 25.3%, laryngeal neoplasms in 8.7% and others 

include laryngeal tuberculosis, intubation granuloma, and 

very rarely trauma as given in Table 3.

Table 2: Gender wise distribution of patients

Cough

Change of voice

Vocal fatigue

Fever

Weight loss

Irritation/Sore throat

Dysphagia

Painful vocalization

Painful Swallowing

Neck mass

Heart burn/vomiting

URTI

Haemoptysis

Respiratory distress

Stridor

Presentation

31

15

15

39

19

31

6

8

5

3

61

16

4

10

3

No. of cases

Table 3:  Clinical features of the patients

The distribution of patients according to etiology is given I 

In�ammatory Acute laryngitis

Chronic simple laryngitis

Acid peptic laryngitis

Reinke's edema

Vocal cord nodule

Vocal cord polyp 

Chronic speci�c laryngitis

Tuberculosis of larynx

Carcinoma Hypopharynx

Carcinoma larynx

Papilloma of vocal cord

Papillary carcinoma thyroid

Laryngeal trauma

Neurological

Intubation granuloma

Hypothyroidism

Presentation

45 (30%)

22 (14.7%)

38 (25.3%)

2 (1.3%)

6 (4%)

4 (2.7%)

4 (2.7%)

2 (1.3%)

5 (3.33%)

13 (8.7%)

2 (1.3%)

1 (0.7%)

1 (0.7%)

4 (2.7%)

1 (0.7%)

2 (1.3%)

No. of cases

Table 4: Patients distribution conferring to etiology (n=150)
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Table-4. In�ammatory acute laryngitis was the most 

common etiology in 45(30%) of patients followed by acute 

peptic laryngitis in 38(25.3%) and Chronic simple laryngitis 

in 22 (14.7%) of cases. The least common cause was 

Papillary carcinoma thyroid, Laryngeal trauma and 

Intubation granuloma in 1 patient each category.

D I S C U S S I O N

In this research, hoarseness in the 31-40 age group was 

40%. The male-to-female ratio in our study was 1.45: 1, 

similar to the study by Baitha et al., [12]  and Saeed M and 

Ramazan [13]. The reason for such a big difference 

between the men and women in our study may be that the 

society is dominated by men, they are exposed to 

cigarettes, alcohol, pollution and voice abuse, while 

women in rural areas are unaware of what they are going 

through their health issues [14,15]. In our analysis, the 

incidence of acid peptic laryngitis was 25.3%, and Shrestha 

BL et al., [16] showed only 1.9%. This high incidence in this 

study may be due to the fact that the majority of patients 

suffered from GERD. Similarly, the incidence of acute 

laryngitis in our study was 30%, analogous to the study by 

Kivekäs I et al. [17]. As in other studies, the incidence of 

simple chronic laryngitis in this study was 14%. The 

incidence of Reinke's edema, vocal nodules and vocal 

polyps was 1.3%, 4%, and 3%, correspondingly. Our results 

differed from various other studies that presented a 

slightly lower or higher incidence of these ailments. In this 

study, only 1.3% have laryngeal tuberculosis, considerable 

lesser than the study by Zang et al., study [18]. This may be 

due to the higher incidence of pulmonary tuberculosis in 

Southeast Asia, but earlier diagnosis and treatment results 

in less incidence rate. The neurological and neoplastic 

causes reported here are 2.7% and 12%. The incidences 

were lesser than in other various analyses. In this analysis, 

the incidence of granuloma by intubation was 0.7%. In our 

study, hypothyroidism was the same as Maselli et al. [19], 

but differed from Hussain et al., [20] who presented 84.1%. 

The study showed that the prevalence of hypothyroidism is 

not higher in the Pakistani people.

Hoarseness is an emerging problem. It can be less 

dangerous as in the simple laryngnitis to the most 

dangerous form the malignant tumor. The need of the hour 

is to pay more attention to the hoarseness. The proper 

examination investigation and history of the patient 

provide with the knowledge necessary to treat hoarseness. 
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Physiotherapy or Physical therapy is de�ned as an 

independent health care profession that deals with 

identifying and increasing the current quality of life and the 

ability to move freely to prevent, examine, evaluate, and 

treat certain conditions to promote patient rehabilitation 

[1]. Physical therapy employs primarily physical agents and 

techniques to deliver e�cient treatment sessions for 

p a t i e n t s  a n d  c l i e n t s  s u f f e r i n g  f r o m  v a r i o u s 

musculoskeletal and neuromuscular disorders and 

pathologies [2]. Physical therapy may be de�ned as the 

management of pain, movement dysfunctions and/or 
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physical disabilities (caused by one or many disorders), by 

employing certain exercises, manual techniques, and 

manoeuvres, without employing medicines (drugs) or 

surgical procedures [3]. Physical therapists are a key part 

of the health care system and play a vital role in the life of 

many patients suffering from life threatening and 

debilitating disabilities that may be a result of some 

underlying pathology or disease condition [4]. Such 

disabilities and disorders may lead to faulty biomechanics 

which in turn could lead to abnormal movement patterns 

and imbalances. These factors may impose abnormally 
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questions related to our study. The inclusion criteria were 

based on all the students being in their �nal year (9th and 

10th semester) of DPT. The exclusion criteria based on all 

students who did not meet the inclusion criteria. The data 

was also analysed using SPSS 21. 

Attitude Of Final Year DPT Students Towards Direct Access
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increased stresses upon various muscular, neural, or 

vascular tissues leading to di�culty performing activities 

of daily life (ADLs) and as a result, may decrease or 

adversely affect a person's quality of life [5]. Direct access 

to physical therapy is de�ned as the act of visiting or seeing 

a physical therapist without the use of physician or medical 

specialist referral dictated by an area's law or rules and 

regulations to approach physical therapy services for the 

patient's assessment and treatment '[6]. To restrict direct 

access services would result in delays in providing the 

physical therapy services to those individuals who would 

greatly bene�t from treatment by a physical therapist [7]. In 

one study, only 34-38% students in the �nal year of their 

Masters' programme felt that they were ready to practice 

physical therapy via direct access [8]. Lack of amount of 

clinical hands-on skills and insu�cient knowledge of non-

musculoskeletal pathologies and conditions appeared to 

be the main reasons for their lowered perceptions 

regarding direct access [9].  Direct access denotes the 

ability of patients and/or clients to seek treatment from 

physical therapists without a prescription or referral from 

any other health care provider, primarily a physician [10]. 

Direct access allows physical therapists to act as a primary 

entry-point into the health care system [11]. Physical 

therapists provide care via direct access in different 

states. Greater perceived competence with direct access 

among students is critical as they are the future of the 

profession. There is a signi�cantly increased student 

perceived competence with direct access to physical 

therapy [12]. This descriptive cross-sectional survey 

determines the attitude of �nal year DPT students towards 

direct access in Pakistan.      

This is a descriptive cross-sectional survey to assess the 

attitude of physical therapy students towards direct 

access in Pakistan. This study was completed in 6 months 

i.e., from August 2019 to January 2020. The chosen sample 

size was 500 participants (students) in different 

universities from all over Pakistan including Rawalpindi, 

Islamabad, Sargodha, and Lahore. Non-probability 

convenient sampling technique was used for recruiting 

individuals (students) into the study. DPT students in their 

�nal year (9th and 10th semester). Only those students who 

were willing to take part in this study were included. DPT 

students from 1st to 4th year (1st to 8th semester) were 

excluded. DPT students who were unwilling to take part in 

the study were excluded. The research was conducted to 

determine the attitude of �nal year physical therapy 

students towards direct access in Pakistan. To ful�l this 

requirement, a semi-structured questionnaire was 

developed based on basic demographic questions and 20 

R E S U L T S

There was a total sample of 500, 120 (24%) males and 380 

(76%) females participated in the study. Figure 1 show that 

the frequency of people aged 18, 20, 21, 22, 23, 24, 25 and 26 

years is 1, 4, 20, 123, 188, 158, 5 and 1 respectively. Figure 2 

shows that 255 participants belong to 9th semester and 

245 participants belong to 10th semester.

Figure 1: Frequency distribution of age

Figure 2: Frequency distribution of semester

Mean

SD

250.5000

144.48183

22.9820

.95052

1.7600

.42751

1.6390

.48025

1.8080

.41410

1.4900

.50040

1.4660

.49934

4.41803

.43495

id
Age_ 

in_yrs Gender CGPA1
University
_category Semester

Interest_
before_

admission

college_
university

Table 1: Frequency distribution of Demographics

Table 1  shows that out of the total of 500 participants the 

mean values of age in years, gender, cGPA, university 

category, semester, interest before admission and 

college/university name are 22.982±0.95052, 1.76±0.42751, 

1 . 6 3 9 ± 0 . 4 8 0 2 5 ,  1 . 8 0 8 0 ± 0 . 41 41 ,  1 . 4 9 ± 0 . 5 0 0 4 0 , 

1.466±0.49934 and 4.418±3.43495 respectively.
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156(31.2%) strongly agree that they have ample information 

about direct access and its implication. 12(2.4%) strongly 

disagree, 28(5.6%) disagree, 82(16.4%) have not decided, 

226(45.2%) agree and 152(30.4%) strongly agree that they 

would like to practice in direct access setting after 

graduation. 86(17.2%) strongly disagree, 138(27.6%) 

disagree, 94(18.8%) have not decided, 117(23.4%) agree and 

65(13%) strongly agree that they would not be capable of 

practicing under direct access immediately after 

graduation. 14(2.8%) strongly disagree, 26(5.2%) disagree, 

90(18%) have no decided, 202(40.4%) agree and 167(33.4%) 

strongly agree that they would like to legalize direct access 

in all provinces. Out of 500 participants, the attitude 

towards direct access was a minimum of 36, maximum of 

98.

Attitude Of Final Year DPT Students Towards Direct Access
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Table 2 shows that 18(3.6%) strongly disagree, 42(8.4%) 

disagree, 66(13.2%) are undecided, 235(47%) agree and 

139(27.8%) strongly agree of being adequately prepared to 

practice under direct access. Figure 3 shows that 18 

strongly disagree, 42 disagree, 66 are undecided, 235 agree 

and 139 strongly agree of being adequately prepared to 

practice under direct access

Table 2: Frequency of adequate preparedness to practice under 

direct access

SD

D

U

A

SA

Total

3.2

6.4

22.0

61.4

100.0

 Valid

16

16

78

197

193

500

3.2

3.2

15.6

39.4

38.6

100.0

3.2

3.2

15.6

39.4

38.6

100.0

Frequency Percent Valid Percent Cumulative Percent

Figure 3: Frequency of adequate preparedness to practice under 

direct access

SD

D

U

A

SA

Total

1.4

5.2

15.8

52.8

100.0

 Valid

7

19

53

185

236

500

1.4

3.8

10.6

37.0

47.2

100.0

Frequency Percent Valid Percent Cumulative Percent

1.4

3.8

10.6

37.0

47.2

100.0

 Table 3: Frequency of Nation-wide direct access

Among the research participants 7(1.4%) strongly disagree, 

19(3.8%) disagree, 53(10.6%) are undecided, 185(37%) agree 

and 236(47.2%) strongly agree to nation-wide direct access 

being important to the PT profession. 25(5.0%) strongly 

disagree, 62(12.4%) disagree, 113(22.6%) undecided, 

177(35.4%) disagree and 123(24.6%) strongly agreed to 

having knowledge of non-musculoskeletal pathologies to 

detect serious medical problem outside treatment 

capabilities. 10(2.0%) strongly disagree, 37(7.4%) disagree, 

88(17.6%) have not decided, 229(45.8%) agree and 

136(27.3%) strongly agree that were informed about 

common diagnostic procedures performed by other 

professionals. 15(3%) strongly disagree, 25(5%) disagree, 

72(14.4%) have not decided, 232(46.4%) agree and 

.2

7.2

70.0

100.0

 Valid

D (21-40)

U (41-60)

A (61-80)

SA (80-100)

Total

1

35

314

150

500

.2

7.0

62.8

30.0

100.0

Frequency Percent Valid Percent
Cumulative 

Percent

.2

7.0

62.8

30.0

100.0

 Table 4: Frequency of the attitude towards direct access

Table 4 shows that out of 500 participants, 1(0.2%) 

disagree, 35(7.0%) have not decided, 314(62.8%) agree and 

150(30%) strongly agree. 

A survey was conducted by Kristina Scheuneman in 1994 to 

investigate the perceptions of physical therapy students to 

see patients via direct access without requiring physician 

referral. The study targeted �nal year students of master's 

program. This study used Chi square to test and analyze the 

data. The study found that a few students thought that they 

could practice directly without using medical referral. 

According to the study, the cause came out to be lack of 

knowledge and skills regarding non-musculoskeletal 

issues and disorders as well as less know how of side 

effects of various medicines. This study differs in its 

results signi�cantly from ours. It must be noted that the 

study is old and many advances in the �eld of physical 

therapy have been made including changes and revision in 

the curriculum to enhance student knowledge and know 

how on non-musculoskeletal and systematic diseases and 

pathologies [9]. A study was done by Kelly L Crout in 1998 to 

determine the different physical therapist's beliefs 

regarding the use of direct access in Massachusetts and in 

Connecticut. The survey was among 329 therapists from 

Massachusetts and 179 from Connecticut. Questionnaires 

were mailed to the therapists. The study employed 

independent t testing and chi square to analyze the 

difference of opinion between two states. They found that 

most of the physical therapists were in favour of treating 
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2012 to �nd out the factors that affect direct access in 

physical therapy in Ohio. 32 physical therapists were 

selected for this study. Descriptive analysis was used such 

as chi square test, frequency, and percentages.   Most 

participants favoured direct access instead of medical 

referral to see their patients if they had the means to do so. 

As in our study, most students agreed to support direct 

access instead of referral system [19]. A survey was 

conducted by to �nd out how students in college perceive 

physical therapy as a career. A total of 703 students 

participated in the study. The study employed descriptive 

statistics and Pearson Chi square test. The study found that 

most students were of view that the public should be seen 

by physical therapists via direct access [20]. As in our 

study, we found that most physical therapy students agree 

and support direct access environment for physical 

therapy. 

Attitude Of Final Year DPT Students Towards Direct Access

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

The results of the study conclude that many �nal year 

physical therapy students have di�culty in making 

differential diagnosis of medical conditions causing 

musculoskeletal issues and disorders. Many students 

agree that they are ill-prepared to identify problems in 

patients inappropriate for physical therapy. Many students 

agree to be doubtful of their education to serve as �rst 

point of contact for the patients. In general, most students 

agree to practice under direct access.  

their patients via direct access instead of referral. As 

according to our study, the future physical therapists of our 

country (our students) mostly agree with the use of direct 

access to evaluate and treat their patients and clients [13]. 

A systematic review was done by Heidi A. Ojha in 2014 to 

determine cost of health care and prognosis of patients 

with the use of direct access as compared to referral from a 

medical practitioner. The study extracted 8 articles of level 

3 and 4 studies. The data was collected via CINAHL, Web of 

Science and Pedro. The study found that the average cost 

of health care without direct access went up as compared 

to practicing with direct access. As in our study, most of our 

students favour direct access [14]. A retrospective study 

was done by Joseph H. Moore in 2005 to determine if 

practicing via direct access in physical therapy was 

associated with increased risk or not as compared to 

practicing without it. 6 army, 11 navy and 8 air force 

locations were selected as target. The study lasted for 40 

months (October 1999 to January 2003). The study found 

that there was no probable risk or danger on practicing 

physical therapy via direct access. As in our study, most of 

the students prefer direct access over referral from other 

health care professionals [15]. A pilot study was performed 

by Chantal J Leemr�se in 2008 to determine if the patients 

who visited physical therapists via direct access were 

different from those who used referral system in 

Netherland. The data was collected via National 

Information Service for Allied Health Care. 12,369 patients 

were included in the study. The study made use of chi 

square test and Mann-Whitney U test and found that those 

patients who had recurring problems and were young used 

direct access more than others. As in our study, students 

prefer to use direct access instead of referral from medical 

practitioner [16]. A survey was done by William G. 

Boissonnault in 2016 to �nd the level of use of direct access 

by hospitals in Wisconsin. 89 questionnaires were mailed to 

directors of hospitals. The study employed the 5-point 

Likert scale and used the Fischer exact test. The study 

concluded a lack of use of direct access in hospitals. It 

must be kept in mind that biasness was limitation of this 

study. Hence, the results come out to be different from our 

study in which most physical therapy students agreed that 

they would like to use direct access for patients [17]. A 

study was done by Diane U. Jette in 2006 to investigate the 

skills of physical therapists in working via direct access. 

394 people took part in this study. A logistic regression 

model was used. The study concluded that most physical 

therapists were well versed regarding musculoskeletal and 

non-critical medical conditions. As in our study, most of our 

physical therapy students agreed that they had su�cient 

knowledge to handle musculoskeletal conditions [18]. A 

descriptive study was done by Christine A. McCallum in 
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Cystic Echinococcosis (CE) is also commonly known as 

hydatid disease. The larval stage of the taenid cestode is 

involve in causing this chronic infection. The metacestode 

belong to the genus echinococcus. This disease is highly 

observed in the temperate countries of Australia, Europe 

and South America [1,2]. It is an endemic disease. Because 

of the close association between the cultural and 

socioeconomic in the hilly areas of Pakistan, the people are 

more prone to the development of the infection [3]. Homo 

sapiens are the intermediate host of the cestode. This 

germ transmits through contaminated water, improperly 
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For the treatment of the Cystic Echinococcosis (CE) different surgical and non-surgical 

approaches are present. Laparoscopy has replaced the conventional open surgeries that were 

highly used in the past. This chronic liver infection is caused by the cestode. This disease is 

increasing the mortality and morbidity cases. Objective: To evaluate the treatment e�cacy and 

complications in patients experienced during the postoperative period. The recurrence rate of 

the laparoscopic treatment was also calculated. Methods: A total of 24 patients visited the 

Islam Medical College Sialkot from June 2019 to March 2021 were included in the study. The 

patients were pre-treated with the albendazole (10mg/kg) for almost one week. Then the 

Palanivelu hydrated system was used for the laparoscopic partial peri cystectomy. 

Postoperative complication was classi�ed on the basis of the Clavien-Dindo classi�cation 

system. Results: The calculated mean age of the 24 patients that participated in the study was 

34 ± 15.6 years. The included patient's age was between 17-76 years. Out of 24, 17 were males and 

other 7 were females. The 21 patients belonged to the hilly areas. The 19 patients reported the 

complaint of abdomen pain. While cyst at the right side of the liver was observed in the 90% 

cases. Abdominal pain and cyst formation were the most common symptoms and pathology 

reported in the patients. The 10.4±3.1 was the calculated mean size of the cyst. The calculated 

mean operative time was 80.8±19.8 (60-20) minutes. According to WHO grading of cyst the 4 

patients were included in the group with unilocular cyst, while the 7 patients were included in the 

CE1 hydatid group. Conclusions: The study proved that the laparoscopic treatment is an 

effective treatment for the hepatic CE. This treatment has reduced the risks of recurrences, 

mortality and conversion in the treated patients.
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cooked food and hand to mouth fecal transmissions. The 

cyst is developed from the larval stage of the tapeworm. 

These cysts develop in different organ of the human body. 

Liver are more prone to cyst development with the 

incidence of 70%, while lungs share the second highest 

rank with the 20% probability. Kidney, spleen and heart 

show less incidence of cyst development [4,5]. The most 

commonly observed symptoms in the hepatic CE infected 

patients are abdominal pain and jaundice. Despite of the 

advances in the �eld of diagnostic and intervention 

therapies surgery is usually recommended to the patients 
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for the removal of the large cyst before rupture. Different 

types of surgeries such as open, laparoscopic total and 

partial per cystectomy are suggested to the different 

patients [6]. Sometimes the combination of chemotherapy 

with puncture injection and aspiration also used to 

percutaneous drainage of the cysts. The Magnetic 

Resonance Imaging (MRI) and computed tomography (CT) 

has enhanced the in-depth understanding of anatomical 

segmentation and imaging. For the radical resection of the 

lesion the total per cystectomy partial hepatectomy are 

considered more effective treatment therapies with fewer 

complications and little trauma. Fewer studies have 

reported it as the non-invasive or minimally invasive 

treatment therapy [7,8]. Because of the increased risk of 

residual cavity complications associated with the 

laparoscopic surger y,  its acceptance is l imited. 

Anaphylaxis, improper evacuation of the cyst and 

recurrence fears have further limited these approaches. 

Few centers in Pakistan are practicing these laparoscopic 

interventions. This study has evaluated the recurrences 

a n d  p o s t- o p e r a t i ve  o u tc o m e s  a ss o c i a te d  w i t h 

laparoscopic interventions [9,10].
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This was a prospective study conducted at Department of 

Surgery, Islam Medical College Sialkot. The 24 patients 

attended the surgery department of our institute teaching 

hospital were included in the study. In this prospective 

study the patients presented with the hepatic CE from 

June 2019 to March 2021 were treated by partial per 

cystectomy. The patients diagnosed with the hepatic CE by 

e i t h e r  e n z y m e  l i n k e d  i m m u n o s o r b e n t  a s s a y, 

Ultrasonography or computed tomography passed the 

inclusion criteria of the study. The ethical committee of the 

hospital approved the study. The exclusion standards were 

applied on the patients having general anesthesia 

complication, cyst biliary communications and posteriorly 

located cysts. The patients younger than 16 years were also 

excluded from the study. Clinical, radiological and 

serological approaches were used to diagnose the hepatic 

CE. The WHO-IWGE classi�cation were used for the 

classi�cation of the cyst size, location and type. The 

patients included in the study were pre-treated with the 

albendazole (10mg/kg) for one week before the surgical 

interventions. This treatment remains continue after the 

surgery for four weeks (three cycles) at the interval of the 

two weeks. By using general anesthesia, the umbilical and 

epigastric ports were created. The �uid was aspirated by 

using palanivelu hydatid system, the 10% betadine solution 

was �lled in the cavity and re-aspirated. The monopolar 

diathermy and laparoscopic hook facilitated the partial per 

cystectomy surger y. The Endoscopic Retrograde 

Cholanigio-pancreatography (ERCP) with sphincterotomy 

and Common Bile Duct CBD stenting was performed for the 

patients in which persistent and bilious drain were seen for 

more than two weeks. The surgical, intraoperative and 

radiological �ndings were reported for each patient. The 

patients were followed up for the six months to twelve 

months. The recurrences were reported for such patients. 

The re-appearance of the cyst or development of new cyst 

is de�ned as the recurrence. The complications were 

classi�ed according to the Clavien-Dindo classi�cation 

system. The Grade III complications were labeled as major, 

while other lower than the grade III were marked as minor 

complications. The statistical analyses were carried out by 

using SPSS latest version.  The 0.05 p-value were labelled 

as signi�cant value.

R E S U L T S

There were total 24 patients that contributed in this study. 

Written consent was taken from the patients. There were 

17 females (70%) and remaining 7 (30%) patients were male. 

The mean age of the participating candidates was also 

calculated and it came out to be 34 ± 15.6 yr. the age ranged 

from 17-76 years in case of patients. Most of the 

participating patients were from northern and other hilly 

areas. The patients belonging to hilly areas were 22 (91%) 

and the remaining patients were from other regions. As far 

as clinical presentation is concerned, the participating 

individuals mostly complaint about abdominal pain (n=19) 

that is 40%. These patients also complaint that the slight 

abdominal pain led them to face issues like lump in the 

abdomen in case of 41% of the participating patients. Fever 

was found only in one of the patients. There was only one 

case where incidental detection took place while doing 

ultrasonography for some other disease, Table 1.

No. of patients (%)

19 (40%)

20 (41%)

1 (4%)

1 (4%)

Clinical parameters

Pain in the abdomen

Abdominal lump

Incidental �nding

Fever

Table 1: Clinical parameters of the patients suffering from hepatic 

CE

The procedure of ELISA was found to be in only 12 cases in 

almost 45% of the population. There were more than 20 

patients (90%) that had detection of cyst in their right side 

of hemi liver. Whereas there were 2 patients that had cyst 

present in the left side of the liver lobe, Table 2.

Cyst location

Right hemi-liver

Left hemi- liver

Both sides cysts

Total

Single

18

1

1

20

Multiple

5

0

0

4

No. of patients (%)

23 (95%)

1 (4%)

1 (4%)

24 (100%)

Table 2: The general features of the cyst present in the liver
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The number of patients that had cyst found in both sides 

were 20 while multiple of them (80%) had cysts in the hemi 

liver region. Most of the cysts were from class CE3 while 

there were 26%, 27% and 5% of other categories of cyst 

also found like CE2 and CE1 respectively, Table 3.
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Laparoscopic surgeries are very much prevalent in the 

whole world as they provide patients with multiple 

advantages as compared to old form of surgeries. Not only 

it provides cosmetic advantages but also helps them get rid 

of issues like pain after operation. So, there are multiple 

advantages of laparoscopic surgeries already known [11]. 

The improvement in the skills of surgeons and the recent 

advances in the �eld of technology has enabled scientists 

to multiply the skills of old and conventional hydatid form of 

cyst surgery by making use of laparoscopic principles. One 

problem that surgeons face while undergoing the 

conventional sort of surgery is that there is spillage of cysts 

content that ultimately leads to in�ammation and infection 

in the abdomen. Later on, problems like concomitant 

anaphylaxis makes it di�cult for patient to recover [12,13]. 

There are many articles that has studies where it is proved 

that the use of laparoscopic surgery has improved the older 

ways of operation for doctors and patient faced no 

anaphylaxis and spillage of cyst content in this case. In the 

present study there were 24 patients taken 23 of them had 

undertaken partial peri cystectomy by using laparoscopic 

method. But one of the participating patients had to face 

severe bleeding as his cyst was very close to the hepatic 

vein [14]. That's why there was need to shift to open surgery 

method for that patient. The rate of conversion was almost 

same as found according to studies carried out by Shrestha 

et al., where the team reported that there were 8% patients 

converted due to hemorrhage. But the conversion of one 

patient towards open surgery didn't make this one a failure. 

As the safety of the participating patients was the most 

important thing that's why they were shifted to open 

surgery method [15,16]. The mean age of the patients in the 

study was 34 which was same as the average age taken by 

other studies as well. However, there were more female 

patients included in our study which were just according to 

another study. However, it was seen that many studies had 

either male or female dominance [17]. The mean time of 

operating the surgery was quite high in our study it was 81 

minutes as compared to another study [13] and Gurusamy 

(53 minutes) and Shresta et al. [15] (40 minutes). Our 

surgery timing was more than others because the time was 

calculated from the time the patient was given anesthesia 

and also because the learning curve was decreasing slowly 

as the surgery was progressed. There were some studies 

that had their operating time near 117, minutes as shown in 

Li et al., [18]. After surgeries it was found that among all 

patients 7 had minor problems like 4 of them had some 

super�cial port in�ammation and 3 of them had to face 

bilious drainage from the drain of peri cysts. But all of these 

7 patients recovered from these complications shortly 

after few days of procedure. One of the patients faced 

Clavein – Dindo problems of 1 and 2 grades that required 

some sort of intervention. One of the patients was found 

suffering from persistent bile in the drain of peri cysts 

region even after two weeks of the Clavein- Dindo 

complication [19,20]. There was recurrence of the cyst in 

almost 5% of the participating patients. The rate of 

recurrence in other studies ranged from 0-10% in the 

patients. However, the total recurrence rate was found to 

be 2% after laparoscopic treatment. Despite all these 

efforts acute kidney in�ammation was observed in one of 

the patients. The cause of this complication was not 

identi�ed however, it was seen that the parasitic 

nephropathy mediated by immune system even without any 

attack by parasite on the kidney took place which was 

unexplained sort of kidney injury [21]. According to a study 

carried out by Kumar et al., the cause of acute kidney injury 

was iodine toxicity during the procedure in case of hydatid 

cyst cavity. As there was no testing available that can prove 

the iodine level of the serum the study could not prove that 

the risk of these complications is due to iodine level while 

installing the iodine povidone in the surgery. However, it 

was found that the kidney functioning of the patient 

became improved after 16 cycles of dialysis in the health 

care unit [22].

C O N C L U S I O N

WHO grading 

CL that includes (No wall, cyst that is unilocular)

Ce1 hydatid sand

Ce2 (multiseptated and multivesicular cyst)

Ce3 having detached membrane

CE4 with no daughter cyst

CE5 with full wall calci�cation 

Total 

No. of patients (%)

1 (4%)

7 (24%)

7 (24%)

10 (41%)

0 (0%)

0 (0%)

24 (100%)

Table 3: The WHO grading of the cyst

The study showed that the laparoscopic treatment can be 

done for hepatic CE as it is possible even if there are limited 

recourses. The rate of conversion of the patient from this 

surgery to the old conventional procedure is low, the 

r e c u r r e n c e  r a te  i s  l ow  a n d  t h e  p o s t- o p e r a t i ve 

complications are very much less than the conventional 

therapies. It is safer, cheaper and effective treatment for 

the patients suffering from hepatic CE. 
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Multidrug-resistant infectious diseases are major reasons 

of mortality and morbidity worldwide, putting a signi�cant 

strain on patients and the healthcare structure of 

countries [1,2]. Patients in the ICU who are critically unwell 

are at the highest risk of getting these infections [3,4]. An 

ICU patient has a 5 to a 7percent greater risk of nosocomial 

pathogens than the usual patient, and ICU infections 

account for 20% - 25% of all nosocomial pathogens in a 
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 Multidrug-resistant infectious diseases are one of the top causes of death and morbidity among 

hospitalized patients worldwide. Objective: This study's aim was to assess the frequency of 

common bacterial pathogens, as well as their antibiotic sensitivity & resistance, in various 

Intensive care unit tertiary care hospitals. Methods: The current investigation was conducted 

from February to May 2021 in multiple ICU at a primary care hospital in Peshawar. Patients who 

were admitted to any of the hospital's four intensive care units (ICUs) and patients medically 

speculated of having an infection within 48 hours of arrival were included. Patients' laboratory 

samples were selected based on clinical suspicion. Antibiotic sensitivity testing was performed 

on the samples. Result: E. coli 33(26) was the most commonly isolated bacteria across all 

samples. “In NICU, CONS 17(67.78), in 7(28.28), in MICU, PICU E. coli, E. coli, Pseudomonas spp and 

Acinetobacter spp.11(22.39), and in E. coli, SICU 17(46.82) were predominantly isolated” 

“Amikacin 29(88.6), Cefuroxime 21(65), Klebsiella sp. to Cefoperazone+Salbactum 15(79), 

P s e u d o m o n a s  to  Ta z o b a c t u m + P i p e r a c i l l i n  1 2 ( 6 6 ) ,  a n d  Ac i n e to b a c te r  s p .  to 

Sulbactum+Cefoperazone 12(66) are commonly used antibiotics against E. coli 12(56)”. 

Citrobacter spp. (67.8) was observed more followed by Proteus spp. (34.4) and Enterococcus 

(34.4). Conclusion: In the ICUs, infectious diseases and antimicrobial resistance are key barriers 

to patient outcome multidrug-resistant as well as expenditure. All intensive care units 

throughout the world face the issue of lowering the same.
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hospital [5]. Factors such as the increased use of invasive 

equipment and immunosuppressive drugs. All of these 

factors, as well as the inappropriate use of antibiotic 

treatment in ICUs, are leading to the same outcome [6,7]. 

Resistance to antibiotics among surgery center organisms 

is spread by antibiotic abuse, overuse, and illogical and 

fraudulent pharmaceutical market company as well as 

irregular intake brought on by either a bad medication or 
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poor compliance [8]. Infection-causing organisms and 

their antibiotic-resistant- resistant patterns differ greatly 

from one country to the next, various ICUs within the same 

hospital as well as between different hospitals. 4 Irrational 

antibiotic use in ICUs, as well as medications and status, 

are now all leading to the same problem [9-11]. This study 

aimed to determine incidence of mostly identi�ed bacterial 

pathogens and resistance patterns face in treatment 

among patients. So, Patients were included admitted to 

various Intensive care units (ICU) in Peshawar, Pakistan.

A tertiary medical hospital in Peshawar's ICUs provided the 

data for this investigation. This Hospital has four Main ICUs 

i.e. Surgical ICU (SICU), Medical ICU (MICU), Neonatal ICU 

(NICU) and Pediatric ICU (PICU). Data was collected from 

the patients admitted to the ICU from February 2021 to May 

2021. ICU-related infections are those that arise within 48 

hrs. of admission to the hospital or within 48 hrs. of Hospital 

discharge, according to the Control and Prevention (CDC).  

During the three-month study period, patients hospitalized 

in ICUs of these four hospitals patients clinically 

speculated for infection after 48 hours of admittance were 

part of this study. Patients with clinical symptoms of 

infection diagnosed at the time of admission were not 

included in this study. “Clinical signs and symptoms of 

infections are described I.e. Leukocytosis >10000/mm3, 

plained fever >38°C, Dysuria,New in�ltrates on chest X-ray, 

persistent   Tracheal   aspirates/secretions,  Suprapubic 

tenderness, Turbid urine, Thrombophlebitis, Burning 

micturition, Abdominal pain or tenderness, Cloudy e�uent 

containing more than 100 Polymorphonuclear cells/mm3, 

and Microorganisms in peritoneal dialysis �uid” To test 

samples i.e.sputum,  urine, pus, swabs, body �uids (ex 

Cerebro - spinal �uid, “ Pleural �uid, Ascitic �uid,), feces 

and blood” were obtained from the patients based on 

clinical suspicion. In this investigation, only bacteria 

hospital-acquired infections were examined in depth. 

Candida sp. was also found on gram stain. Antibiotic 

sensitivity testing was performed on the samples. The 

following antibiotics were tested for sensitivity 

“Gati�oxacin,  Cefazol in,  Imipenam, Cefuroxime, 

G e n t a m yc i n,  C efot a x i m e,  A m i ka c i n,  A m p i c i l l i n, 

Ampicill in+Sulbactum, Cefoperazone+Sulbactum, 

Piperacillin+Tazobactum,  Imipenam, Gati�oxacin, 

Cefazolin, Cefuroxime,  Cefotaxime, Gentamycin,”. 

Furthermore, patients' details, such as gender, age, and 

admission day, were obtained from their medical records.

R E S U L T S

Table 1 shows the gender and age pro�les of the patients in 

the research. 
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Table 6 shows the percentage of different organisms that 

are completely resistant to all drugs studied. Citrobacter 

spp. (77.8%), Proteus spp. (44.4), and Enterococcus spp. 

(44.4) were the most prevalent multidrug resistant species 

(44.4).

Bacteriological Pro�le and Drug Resistance Pattern

PBMJ VOL. 5, Issue. 6 Jun 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

Blood 198 (66.77), swab 40 (13.77), bodily �uids 28 (10), pus 12 

(4.77), urine 21 (7.7), and sputum 8 (3.44) were among the 

324 patient samples examined (Table 2). 

NICU

PICU

SICU

MICU

Male            Female

78         74

Male            Female

6 5

Male            Female

12

1

14

3

Male            Female

8

1

10

2

Male            Female

3

2

10

2

Male            Female

12

20

22

15

Male            Female

11

15

5

3

152

70

58

44

ICU
Neonate less 
than 28 years

Post neonate
1 year

Preschool
1-5 years

School
6-12 years

Adolescent
20-19 years

Adult
20-60 years

Elderly Greater 
than 60 years

Total 324 
participants

Table 1: The gender and age characteristics of patients

Urine

Blood

Sputum

Swab

Pus

Fluids

21 (7)

198 (66.77)

08 (3.44)

39 (13.77)

12 (4.77)

28(9)

12 (56)

31 (16.33)

7 (86.62)

35 (90.58)

9 (73.83)

7(19.92)

Sample collection Total amount of samples
n= 324 %

Yield growth 
organism samples
n =100 %

Table 2: Sample pro�le and culture rate obtained from different 

samples

A total of 100 (32.44) samples were found to be positive for 

organism growth, yielding a total of 129(43.77) distinct 

isolates. In table 3 there were 96(75.32) gram-negative 

bacteria, 28(22.10) gram-positive and gram bacteria, and 

7(5.79) Candida sp. bacteria. Out the of 100 samples, 76 

(80.79) revealed single isolates, while 20 (21.42) revealed 

multiple isolates (maximum to 3). E. coli 33 (26) was the 

most commonly isolated bacterium from all samples, 

followed with Acinetobacter species, 21 (16.73), Coagulase 

Negative Staphylococci (CONS) 22 (17.51), Klebsiella sp. 19 

(15.17), Pseudomonas sp. 18 (14.39), Candida sp. 7 (5.79). 

Table 3: Types of organisms secluded from different samples

E Coli

Acineto bacteria so

CONS

PSEUDOMONAS SP

CANDIDA

KLEBSIELLA

CITO BACTER SP

STAPH AUREUS

PROTEUS

ENTERO COCCUS

ENTERO BACTER 
SP

3(7,7)

4(11)

19 (71)

4 (11)

2(4.44)

2(4.44)

2(4.44)

2(4.44)

Microbe

5(29.6)

2(8.25)

2(8.25)

4 (22.54)

4(22.54)

2(8.25)

2(8.25)

3(19.2)

4(28.28)

2 (10.10)

4(28.28)

2(29.29)

15(26.5)

17(30.08)

3(4.75)

12 (21)

2 (2.93)

9 (15.66)

2 (93)

2 (93)

2 (93)

2( 2.93)

7(57.)

2(8.88)

3 (16.49)

2. (878)

2 (8.78)

2 (8.78)

2( 2.93)

5(9)

2(2)

37(26)

23 (16.73)

24(17.5)

21(15.17)

10 (5.79)

23 (15.17)

6(3.45)

6(3.45)

6(3.45)

6(3.45)

4(2.657)

Blood
(n=) 
(%)

Urine
(n=) 
(%)

Sputum
(n=) 
(%)

Swab
(n=) 
(%)

Pus
(n=) 
(%)

Fluid
(n=) 
(%)

Total
(n=) 
(%)

Table 4 illustrates the distribution of strains isolated from 

various ICU.The majority of CONS 17(77.78) was identi�ed in 

the NICU, closely by Klebsiella sp. 5 (17.78). The most 

common bacteria found in PICU were E. coli 7(28.28), 

Acinetobacter spp., Klebsiella spp., and Candida spp 

(12.75).

E Coli

Acineto bacteria so

CONS

PSEUDOMONAS SP

CANDIDA

KLEBSIELLA

CITO BACTER SP

STAPH AUREUS

PROTEUS

ENTERO COCCUS

ENTERO BACTER 
SP

2 (5.8)

17(77.78)

5 (17.78)

2(4.28)

2(4.28)

2(4.28)

29 (19.
86)

Microbe

7(28.28)

2 (14.75)

3(10.10)

2(10.10)

4 (14.75)

4(14.75)

2(5.65)

2(5.65)

2(5.65)

28 (18.
20)

NICU 
(%)

PICU  
(N=)(%)

SICU 
(N=) (%)
 

MICU
(N=) (%) Total  (%)

Total 

17(46.72)

7(18.28)

2(3.36)

6(15.39) 

4(9.68)

2(3.97)

2(3.97)

2(3.97)

2(3.97)

44(28.45)

11(22.28)

11(22.39)

3(4.36)

11(22.39)

4 (7.49)

9 (18.13)

2 (93)

2 (93)

4 (5.56)

2 (93)

58 (37.83)

36(26)

22(16.73)

25(17.5.28)

3 (16.49)

8. (5.79)

22 (15.17)

6 (3.97)

6 (3.97)

6 (3.97)

6 (3.97)

4 ( 2.67)

159 (100)

Table 5 shows the antibiotic sensitivity trend of the major 

�ve isolates in MICU. E. coli is most usually sensitive to 

Amikacin 29(88.6), Cefotaxime 21(96), Klebsiella sp. is most 

frequently resistant to Cefoperazone+Salbactum 15(79), E 

coli, Pseudomonas spp, and Acinetobacter spp. were most 

usually secluded in 11(22.29), followed by E. coli 17(46.82) 

Klebsiella. 9 (18.03).  was the most commonly isolated 

organism in SICU, followed by Acinetobacter spp. 7(18.15), 

and Pseudomonas spp. 6 (15.39). Piperacillin+Tazobactum 

12(66) was usually sensitive to Pseudomonas, and 

Cefoperazone+Sulbactum 12(66) was commonly sensitive 

to Acinetobacter sp 12(66). 

Table 4:  Microbes Patterns isolated from various Intensive Care 

Units

Amikacin

Cefo perezone +sulbaxtum

Amphicillin

Amphicillin +sulbactum

Piperacillin +tazobactum

Gati�oxan

Cefzoline

Imipenem

Cefuroxime

Gentamycin

Cefotaxime

Cipro �oxacin

Antibiotic

29 (88.6)

27 (82)

3(7.36)

3 (7.36)

27 (82)

10(29.2)

2(4.2)

3 (7.36)

4 (10.4)

12 (35.4)

5 (13.6)

6 (15.6)

7(39)

27 (49)

18(82)

6(25)

12 (53)

9(39)

9(39)

18(82)

15 (68)

13 (58)

21(96)

18 (82)

12(62)

15 (79)

10(51)

9(45)

3(12)

9(48)

10(54)

2(7)

2(7)

12 (66)

4 (19)

2(7)

2(7)

4 (19)

7 (4)

2(6)

12(56)

4(16)

4(16)

2 (6)

2 (6)

3 (11)

E Coli
CONS
(n=) (%)

KLEBSIELLA
(n=) (%)

PSEUDOMONAS 
SP (n=) (%)

Acineto
bacteria 

(%)

Table 5: Antibiotic sensitivity pattern
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D I S C U S S I O N

Table 6: Multidrug-Resistant Organisms' Frequency

E. coli was found to be the most frequent in all samples. 

Acinetobacter spp. and Pseudomonas sp. were the most 

frequently isolated bacteria in PICU E. coli, NICU CONS, 

SICU E. coli and MICU E. coli. Furthermore, E. coli was the 

highest susceptible to CONS to Cefotaxime, Amikacin, 

Pseudomonas to Tazobactum+Piperacillin, Klebsiella sp. 

to Cefoperazone+Salbactum, & Acinebacter sp. to 

Sulbactum+Cefoperazone and Acinetobacter sp. from 

Cefoperazone+Sulbactum. Citrobacter sp., Proteus sp., 

and Enterococcus sp. were the most prevalent multidrug-

resistant species. 

Klebsiella

Acinetobacter sp.

Citrobacter sp.

Proteus sp.

Pseudomonas sp.

Enterococcus

Microorganisms

5 (23.23)

3 (11)

3 (67.68)

2 (34.34)

2 (6.90)

2 (34.34)

Antibiotic-resistant to all n-18 (%)

�ndings of this study showed that rate of infection in 

patients admitted in ICU due to microbes was 32.44 

percent. The percentage of E. coli was identi�ed 26 (33 

cases), following Acinetobacter sp. 16.73% (21 cases). 

Furthermore, the percentage of Coagulase-negative 

staphylococci was found 17.51% (22cases), Klebsiella sp. 

15.17% (19 cases), Pseudomonas sp. in 14.29% (18cases), 

and Candida sp. 5.79% (7 cases). E. coli isolates were 14 

p e r c e n t  i n  o n e  s t u d y  p u b l i s h e d  i n  t h e  E a s te r n 

Mediterranean Health Journal [12]. Pseudomonas 

aeruginosa was found most common isolates (26.5%) in the 

ICUof hospitals in Pakistan from from January 2010 to 

M a r c h  2 01 1 . ,  K l e b s i e l l a  p n e u m o n i a  ( 1 5 . 3 ) ,  a n d 

Staphylococcus epidermidis were the most common 

isolates in the ICU of hospitals in Pakistan (14.9) [12].In the 

same study Another study found percentage of 

Pseudomonas spp. 29.1%, Acinetobacter spp. Percentage 

with 27, Candida spp. Percentage 12.8%, Escherichia coli 

percentage 10.3, and Klebsiella spp. Percentage 9.7 as 

were Staphylococcus aureus, Enterobacter spp., 

Citrobacter spp., Enterococcus spp., Providentia (10.7%) 

[13].However, in a European Intensive care unit, one of the 

m o s t  f r e q u e n t l y  i d e n t i � e d  o r g a n i s m s  w e r e 

Staphylococcus aureus with the percentage of 30.1, 

Pseudomonas aeruginosa percentage 28.7%, Coagulase-

negative staphylococcus percentage 19%, and yeast 

percentage with 17.1% [14]. A study conducted in the 

hospital of Jordan University and found the following 

percentage e.g., Acinetobacter spp. 28%, Staphylococcus 

aureus 40, Pseudomonas spp.23, Coagulase-negative 

staphylococcus 19, Enterobacter spp. 20, Candida spp. 19, 

E s c h e r i c h i a  c o l i  1 5 ,  K l e b s i e l l a  s p p .  1 7  a n d 

Enterococcus11[15]. In the ICUs, nosocomial infections and 

antibiotic resistance are a major impediment to patient 

outcomes, lengthening patient stays and raising costs. 

Most intensive care units throughout the world face the 

issue of implementation of such measures that can control 

infections for example safeguards measures and strictly 

adhering to wash hand practice [16,17].  antibiotic plan; 

surveillance deeds, [18]. and employment of experts to 

control infections, [19-20] may be essential, for that more 

study is recommended.
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Medical Devices (MD) are considered as one of most 

important essential facility in critical care units. Critical 

care is not possible without medical device like ventilator 

[1]. It is evident by research that 80% of total patients in 

critical care unit need ventilator support to restore their 

life. Which shows that nurses have a dire need to be expert 

in providing the ventilator associated care. Nursing care of 

ventilated patients is very important and nurses must be 

trained before entering in the critical care unit about all 

basic practices and techniques of medical devices. 

Specially, ventilator [2]. Moreover, every critical care nurse 

should encounter the best possible nursing care to the 

patients. In Pakistan according to recent statistic. 

Approximately, 28% to 35% patients develop irreversible 

complication due to unsatisfactory nursing care practices. 

Because more than 90% critical care unit are managed in 

Pakistan by the untrained critical care nurses. That's why, In 

I N T R O D U C T I O N
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Ventilator is widely used medical device in the critical care to deal with multiple life 

emergencies. So, nurses must be trained regarding usage of ventilator to provide excellent care 

without any complication. Objective: To the effect of educational training program on analyze 

nurses' practices regarding the usage of Methods: medical devices (Ventilator). Quasi 

experimental research design with pre- and post-was used followed by educational 

intervention. Research was conducted in Critical Care Unit (CCU) of public tertiary care Hospital. 

Total 36 nurses were selected. Nurses who have attended any training session regarding 

ventilator care were excluded from the study Results: Paired sample t -test showed a signi�cant 

difference in the pre and post scores of nurse's practices regarding the usage of the ventilator, 

with paired sample t test, t (34) =-20.4, p<.05 was signi�cant. Pre-test mean scores (M=10.00, 

SD= 0.00) compared with post –test scores (M=17.42, SD=2.14) which showed highest 

differences in mean. The value of Cohen's d was 0.12 showing a lower effect size. Conclusions: 

Educational interventional program has a positive effect on nurse's practices regarding the 

usage of ventilator. During Pre-program evaluation of ventilator nurse's practices were 

unsatisfactory which improved to 95% after the educational intervention. 
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Pakistan, mortality rate of mechanically ventilated is more 

than 60%. This mortality can be control by improving the 

nursing care practices with the help of regular teaching and 

learning sessions and giving the proper training to the 

novice nurses before coming in direct contact of ventilated 

patients [3]. Moreover, nurses don't have proper practices 

about the medical devices and do not report any adverse 

event to the higher authorities as even professional 

de�ciencies can be corrected by reporting the hurdle 

which nurses are facing during the usage of ventilator  [4]. 

As novice nurses don't practice the standard pre-cautions 

usually, due lacking of proper training, education and 

experience. Globally, ventilators are extensively used in the 

critical care units for multiple life threating emergencies. 

As nurses play an abundant role throughout mechanical 

ventilation process from intubating to extubating. So, 

nurses must be trained to have satisfactory practices 
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M E T H O D S

ventilator. likewise, a research study concluded that post 

training session has a positive effect on the nurse's 

practices regarding the usage of the ventilator [12]. The 

purpose of current study is to explore practices of the 

critical care nurses regarding the usage of the medical 

devices. 

Practices of Medical Device Usage Among Nurses

PBMJ VOL. 5, Issue. 6 Jun 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

about operating the ventilator like adjustment settings 

according to physician and anesthetic orders [5]. Training 

session can improve the nursing care and practices to 

satisfactory level [6]. Only experienced and quali�ed 

nurses can handle quickly all ventilator associated 

problem. Professional requirements of nursing profession 

nurses must have teaching sessions in real setting with 

patients and clinical teaching sessions are revolutionary 

steps for the enhancement critical care nurses' practices 

[7]. It is prime responsibility of the nurses to identify the 

any complication throughout the ventilator support and 

suitable management in order to provide the best quality 

care and life saving assistance to the patients [8]. Critical 

care unit (CCU) is always equipped with multiple Medical 

devices. Nurses are the �rst line user of these medical 

devices and in critical care unit patients are totally 

depended on the nurses. As nurses plays an essential role 

in CCU that's why nurses should have professional 

expertise to handle the medical devices while taking care 

of critically ill patients. Nurses have knowledge of these 

device but their practices are not up to the mark. Specially, 

novice nurses use the medical devices for the �rst time. 

Nurses face multiple issues regarding the usage of the 

medical devices [9]. Another study was carried out in 

Ireland by Sowan et al., (2017), results showed that 61% 

nurses don't know the reasons of ventilator alarm and 

appropriate practices according the alarm. Due 

unsatisfactory practices, medical errors occur which lead 

to the death untimely. Alarms in the medical devices act like 

a safeguard because every alarm is the indication of 

speci�c urgent need to be ful�lled by the nurses e.g. 

blocked endotracheal (EET) can be assess by the alarm but 

if blockage of the EET is ignored this may cause sudden 

death of the ventilator depended patient [10].A research 

study was conducted in Pakistan at Islamabad in which 62% 

nurses express that there is no proper training regarding 

the nursing practices of ventilator that's why nurses face 

multiple issues in using the ventilator which leads to 

professional de�ciencies. Organizations and clinical 

faculty of nursing colleges should focus on clinical 

practices regarding the use ventilator. There should be 

proper clinical and education training sessions for novice 

nurses to make them expert in using the ventilator [5]. 

Dipaanjali et al., observed in their research study that 

nurses don't have satisfactory practices regarding the care 

of mechanically ventilated patient. Unsatisfactory 

Practices score was 76% regarding the patients' position, 

proper suctioning techniques and endotracheal tube care. 

Education training session proved improvement in the 

unsatisfactory score of practices [11]. Educational training 

session is most powerful strategy to improve the nurse's 

practices and their performance regarding the usage of 

The quasi experimental design was used with pre –post 

design. 36 nurses were selected as research participant 

from critical care unit. Duration of the study was 9 months 

after inter research review board approval. Ethical approval 

was also obtained from ethical committee of The 

University of Lahore. Nurses who had attended any training 

session   before or who were on leave   were excluded from 

the study. Demographic tool and observational check list 

containing 42 items were the 2 adopted tools used in this 

study. Observational check list had 5 domains: ventilator 

setting, EET care, emergency equipment and safety check, 

infection control practices, suction care practices. 

Response was measured by research as Done and Not done 

pre and post-test mean, Standard deviation, sample t test   

and Pearson product moment co- relation analysis was 

done. Intervention: PHASE 1 Self- introduction was given to 

the participants and written consent was obtained. Pre-

test was conducted by researcher after �lling out the 

observational check list by observing the nurse's practices 

regarding the ventilator without interrupting the 

participant. PHASE 2 the educational program was 

implemented for 16 weeks which included lecture, 

discussion, and teaching on spot and practical exercises. 

Teaching materials in form of hand out, data base, power 

point presentation, pictures, laptop, videos, and booklets. 

Each study session was given in 30 to 45 minutes which 

induces discussion for extra 10 minutes. PHASE 3 After 4 

months, post test was conducted data was collected by the 

same observational check list. Statistical analysis as 

performed by using SPSS 21. 

R E S U L T S

Results showed that there were 21(60.0%) females and 

14(40.0%) males.  27 (71.1%) participants belonged from 25-

30 years of age group which showed that majority were 

novice nurses in young age. Education of nurses was 

measured through a diploma in Nursing, 4 years BS 

genetics, and 2 years BS nursing. Statistics showed that 

17(48.6%) of nurses were those who acquired nursing 

diplomas. According to their work experience, 28(80.0%) 

participants had less than six month of work experience in 

ICU and CCU. Results of the paired sample t-test concluded 

in the table blow which showed a signi�cant difference in 

pre and post scores of nurse's practices regarding the 

usage of the ventilator. Values of paired sample t test and p 
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higher educational degree like BSN. Specially, young 

nurses have the great potential of learning advance skill.  

Similar �ndings were also supported by the Kramer that 

year experience in critical care unit make nurses practices 

perfect [14]. Meanwhile, current research study showed 

that 80% nurses have less than six moth experience that's 

why nurse's practices are not satisfactory. Because 

perfection always come with time. Similar results were 

agreed by another research study that more experienced 

nurses can perform nursing care with perfection [15]. 

Ventilator is considered as life-saving therapy in critical 

care unit but ventilator usage needs expert practices to 

functional well. Nurses are consider as back bone of the 

ventilator care .Research �nding suggest that nurses have 

unsatisfactory practices regarding the usage of ventilator 

as pre – test score showed that    81% have unsatisfactory 

practices, as have less than 6 month  experience in the 

critical care unit and regarding the usage of medical 

devices specially ventilator similar �nding were also 

indicated in a study published in 2021 which observed that 

70% nurses have unsatisfactory practices regarding the 

usage of ventilator [16,2]. Research �nding showed that 

educational taring session is most powerful strategy to 

improve the nurse's practices and their performance 

regarding the usage of ventilator Likewise, a research 

study concluded that post training session has a positive 

effect on the nurse's practices regarding the usage of the 

ventilator [12].Research �ndings showed that Ventilator 

depended patients 'needs round the clock strict monitoring 

of all physical needs and ventilator parameters and only 

nurses are responsible for whole task with doctor. 

Moreover, suddenly speci�c decisions and actions are 

needed to handle life threating emergencies like air 

leakage, unexpected shutdown, low oxygen saturation, 

blockage or displacement of endotracheal tube (EET). 

There is signi�cant positive effect of educational training 

session on nurse's practices regarding the endotracial care 

of ventilated patients as post-test results con�rmed that 

95% nurse's practices were found satisfactory. Likewise, 

another research was agreed with the similar �ndings that 

training session is helpful in improvement of nurse's 

practices [17,18]. Research �ndings indicated that 

educational training sessions has a positive effect on the 

nurse's practices. Pre and post test results were found 

signi�cant statistically and results of the paired sample t-

test showed a signi�cant difference in pre and post scores 

for nurse's practices regarding ventilator. It was found 

signi�cant differences with paired sample test t (34) =-

20.4, p<.05. Findings showed pre and post mean scores 

compared with post -educational session for Ventilator 

(M=10.00, SD= 0.00) (M=17.42, SD=2.14).and for showing the 

highest differences in mean. Thus, the hypothesis of 
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Descriptive were calculated in two main steps. Individual 

personal characteristics i.e., age, gender, education and 

experience of work in critical care unit was estimated in 

�rst step while descriptive of nurse's practice and 

observational checklist was calculated in second step. 

Analysis of the demographic characteristics showed that 

different age group, experience level and educational 

background effects the nurse's practices and their 

professional capabilities.  Similar, �ndings were also 

supported by another research study [13]. The results 

suggest that there is a signi�cant relationship between the 

level of age, years of experience and education. Nurses 

who have more work experience in critical care unit and 

value, t (34) =-20.4, p<.05 were found signi�cant Findings 

showed that pre-test mean scores compared with post-

test educational intervention for Ventilator (M=10.00, SD= 

0.00) (M=17.42, SD=2.14) and for showing the highest 

differences in mean. Thus, the hypothesis of difference has 

been approved. The value of Cohen's d was 0.12 showing a 

lower effect size (Table 1).

Ventilator 10.00 0.00 -.20.4 .000 -8.16 -6.69 0.1

Variables 

Pre-scores
(n=35)

Post-scores
(n=35)

99% CI

M SD 

17.42

M

2.14

SD t p LL UL
Cohen's d

Table 1: Pre and Post scores of nurse's practices regarding the 

usage of the ventilator

Note. M= Mean, SD= Standard Deviation, p= Signi�cant 

value, LL= Lower Limit, UL= Upper Limit, CI= Con�dence 

Interval, Cohen's d= Effect Size

1.Gender

2.Age

3. Education 

4. Experience

5.NPOC

6. VC

7. ETC

8. ICRC

35

35

35

35

35

35

35

35

Variables 

1.11

3.10

3.23

4.11

3.98

4.05

4.11

4.13

-

-

-

-

-

-

-

-

-1*

-

-

-

-

-

-

-

-1

.71

-

-

-

-

-

-

-9*

.32

.39

-

-

-

-

-

.03*

.131

.118

.497

.231

.2

.254

.332

.45

.04*

.216

.242

.785

.644

.33

.10*

.251

.323

.927

.460

.28

.72**

.6*

.35

.41

.92

.46

.33

.73**

4 5 6 7 8 9n M SD 1 2 3

Table 2:  Analysis of correlation between demographic 

characteristics, and practices of ventilator medical devices 

(n=35)

Note. m= mean, SD= standard deviation, *correlation is 

signi�cant at the 0.05 level (2-tailed). **correlation is 

signi�cant at the 0.1 level (2-tailed) and ***correlation is 

signi�cant at the 0.01 level (2-tailed), gender (male=1, 

female=2), experience (less than 6 months=1, more than 

month=2), (npoc= nurses practice observational checklist), 

vc= ventilator care, etc= endotracheal tube care, eesc= 

emergency equipment and safety check, icrc= infection 

control related care, icrc= infection control related care, 

scp= suction care practices

D I S C U S S I O N

DOI:https://doi.org/10.54393/pbmj.v5i6.568

288

Ghafoor S et al.,



Ozan YD ,Duman M. Nurses' Perceptions Regarding 

the Use of Technological Devices in Nursing Care 

Practices. International Journal of Caring Sciences, 

2020;13(2): 901. 

Sowan AK, Vera AG, Fonseca EI, Reed CC, Tarriela AF, 

Berndt AE. Nurse Competence on Physiologic 

Monitors Use: Toward Eliminating Alarm Fatigue in 

Intensive Care Units. Open Medical Information 

Journal. 2017 Apr 14;(11):1-11. doi: 10.2174/1874 4311017 

11010001.

Dipanjali R, Shivananda PM ,Yashoda S. Effectiveness 

of an Educational Intervention on Knowledge and 

Practice of Staff Nurses on Prevention of Ventilator 

Associated Pneumonia among Neonates in Neonatal 

Intensive Care Unit. International Journal of Caring 

Sciences, 2020;13(2):1421. 

Madhuvu A, Endacott R, Plummer V,Morphet J. 

Nurses' knowledge, experience and self-reported 

adherence to evidence-based guidelines for 

prevention of ventilator-associated events: A 

national online survey. Intensive and Critical Care 

Nursing, 2020;(59): 102827. 

Alnobani O, Zakaria N, Temsah MH, Jamal AA, Alkamel 

N, Tharkar S. Knowledge, Attitude, and Perception of 

Health Care Personnel Working in Intensive Care 

Units of Mass Gatherings Toward the Application of 

Te l e m e d i c i n e  R o b o t i c  R e m o t e - P r e s e n c e 

Technology: A Cross-Sectional Multicenter Study. 

Telemed J E Health. 2021 Dec;27(12):1423-1432. doi: 

10.1089/tmj.2020.0469.

Rhagnanan-Kramer V.  Crit ical  Care Nurses' 

Perceptions of Safety Related to Using Complex 

Medical Devices in Daily Nursing Practice. Nova 

Southeastern University. 2020.  

S m i t h  M W,  A b a r c a  R o n d e r o  D .  P r e d i c t i n g 

electrocardiogram interpretation performance in 

Advanced Cardiovascular Life Support simulation: 

comparing knowledge tests and simulation 

performance among Mexican medical students. 

PeerJ. 2019 Mar 15;7:e6632. doi: 10.7717/peerj.6632.

Alja'afreh MA, Mosleh SM, Habashneh SS. Nurses' 

perception and attitudes towards oral care practices 

for mechanically ventilated patients. Saudi Med J. 

2018 Apr;39(4):379-385. doi: 10.15537/smj.2018 

.4.21749. 

Chen T-J, Chung Y-W, Chen P-Y, Hu SH, Chang C-C, 

Hsieh S-H, et al. Effects of daily sedation interruption 

in  intensive care unit  patients undergoing 

mechanical  venti lation: A meta-analysis of 

randomized controlled trials. International Journal of 

Nursing Practicve, 2021. //doi.org/10.1111/�n.12948

Sujun Chen, Li Hua, Qianqian Jin, Hezhuo Wang. 

Practices of Medical Device Usage Among Nurses

PBMJ VOL. 5, Issue. 6 Jun 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

difference has been approved. The value of Cohen's d was 

0.12 showing a lower effect size Similar research results 

were agreed with another research study [19,20]. 

C O N C L U S I O N

Most of the nurses have unsatisfactory practices regarding 

the usage of medical devices. Speci�cally, ventilator 

practices were not up to the mark in the pre- test 

implementation. Meanwhile, in post-test it was found that 

educational intervention has signi�cant positive effect on 

nurse's practices. 
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

The International Continence Society (ICS) de�nes 

Incontinence of urine as " involuntary loss of urine". 

Incontinence of urine is classi�ed in to three types. SUI 

(Stress Urinary Incontinence) which is de�ned as 

involuntary loss of urine due to increased intra-abdominal 

pressure due to exertion. UUI (Urge Urinary Incontinence) is 

de�ned as loss of urine after a desire of urination is 

developed, and MUI (mixed Urinary Incontinence) when 

both these types are present. The management of urinary 

incontinence is always challenging. For the proper 
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The International Continence Society (ICS) de�nes Incontinence of urine as involuntary loss of 

urine. Objective: To determine the frequencies of different types of incontinence of urine and 

their impact on quality of life of Pakistani women. Method: Descriptive observational study was 

conducted at outpatient department of �ve centers. Three validated questionnaires were used 

for quality-of-life assessment, International Consultation Incontinence Questionnaire Short 

Form (ICIQ-SF), Medical Outcome Study 36 items Short Form (SF-36) and King's Health 

Questionnaire (KHQ). Result: The study included 436 women. The most frequent type of 

incontinence of urine was mixed (n=281, 64.45%) followed by stress incontinence (n=129, 

29.59%) and urge incontinence (n=26, 5.96%). The women suffering from mixed type of 

incontinence of urine had maximum effect on quality of life both general and speci�c. 

Conclusions: All types of incontinence of urine had an effect on quality of life but the mixed type 

had more impact.
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evaluation and treatment of women who are suffering from 

incontinence of urine and to evaluate its effects on quality 

of life, a correct diagnosis is necessary [1,2]. Apart from 

this fact different studies show that about 12.4 % of women 

of younger age [3], post-menopausal and middle age 

women show 45 % [4] and among women of older age, 75 % 

are suffering from some kind of urinary incontinence [5]. 

Most of the women with incontinence of urine are 

psychologically stressed, depressed, emotionally 

disturbed and socially isolated [6]. Considering this, it is 
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urinary incontinence was MUI (N=281, 64.45%), after that 

SUI (N=129, 29.59%) and UUI (N=26, 5.96%). The range of 

age of the patients was from 18 to 67 years. The SUI was 

more in younger patients while UUI was more in older 

group. By considering the gynecological and obstetric 

history it was observed that the patients with multiple 

numbers of pregnancies and deliveries had more UUI and 

MUI.  In post menopausal patients the UUI was more. For 

the general assessment of quality of life of patients, the 

questionnaire SF- 36 was used with a score ranging from 0 

to 100 (Figure 1). Out of eight domains of questionnaire �ve 

showed differences. Considering the perception of patient 

about General Health, Mental Health, Vitality, body aches 

and Physical Activity, patients who are suffering from MUI 

had worse scores as compared with other types (p≤0.05). 

By using ICIQ-SF questionnaire, the frequency of urinary 

incontinence was from once daily or once a week was 

67.6% and 55.9% (Figure 2). The patients suffering from 

MUI showed that the complaint of urinary incontinence is 

between most of times in a day to every time in a day 

(75.2%, p≤0.01). While considering volume of loss of urine 

during incontinence, which was evaluated by ICIQ-SF, all 

patients of all groups reported that there was a little 

volume of urine was lost which showed that there was no 

signi�cant difference between the volume of urine lost 

among these groups (p≤0.05) (Figure 2). Patients with MUI 

showed more negative effect on daily life and showed 

higher score in the total score as compared with SUI. By 

using KHQ for assessment of speci�c quality of life, there 

was difference in eight domains out of nine (Figure 3). The 

quality of life was worse as compared to SUI (both 

presented with same score). Only in the domain of 

measurement of severity of incontinence, all groups 

showed different results from each other and MUI showed 

worse results.
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recommended by the ICS (International Continence 

Society) to include quality of life assessment into clinical 

practices. Different questionnaires are being used to 

assess quality of life in the last decades by emergence of 

valid questionnaires for different pathologies [7]. There are 

different studies which are carried out in Pakistan about 

incontinence of urine and its adverse effects on quality of 

life of patients. But these studies are usually single 

centered with less number of patients [8]. The purpose of 

this study was to calculate frequencies of different types of 

incontinence of urine and their impact on quality of life of 

Pakistani women attending different centers by using 

three different validated questionnaires.

This study is descriptive observational conducted at 

outpatient departments of Urology at Sughra Sha� Medical 

Complex Narowal, Gynae Unit III of SIMS Lahore, CMH 

Lahore, Jinnah Hospital lahore and LGH Lahore. All centers 

deal with urogynaecology and tertiary care and referral 

centers. Quality of life assessment in incontinence of urine 

is routinely performed in these centers.  All patients 

coming to these centers were included in the study. As 

recommended by ICS (International Continence society) 

detailed information was taken from the patient involving 

socio demographic, obstetric and gynecological data and 

urinary symptoms. A complete physical examination and 

relevant investigations were carried out to make a 

diagnosis and establish the types of incontinence of urine. 

Before starting any medicine, the assessment of quality of 

life was carried out by a valid questionnaire. Three different 

kinds of validated questionnaires used in this study, SF-36 

(Medical Outcomes Study 36-items Short Form Health 

Survey) [9], KHQ (King's Health Questionnaire) [10] and ICIQ-

SF (International Consultation Incontinence Questionnaire 

Short Form) [7]. Patients coming from �rst July 2019 to 31 

January 2020 were inducted in the study at all centers. The 

women above 18 years of age who can give their consent 

were inducted in the study. Data was recorded on a 

Performa at outpatient department. The patients suffering 

with incontinence of urine were divided into three different 

groups according to their type. The SPSS version 20 was 

used for statistical analysis. Descriptive data was analyzed 

with relative and absolute frequencies. Total scores of 

each questionnaire were analyzed by using the median, 

25th and 75th quartiles. For analysis of categorical data, 

the Chi-Square test was used. A p value less than or equal to 

0.05 was considered as statistically signi�cant.

R E S U L T S

A total of 436 patients with urinary incontinence who 

reported and consented in outpatient departments of both 

hospitals were included in the study. The most prevalent 

Age (Years)

Schooling in years

Family income 
Rs/Per month

Menopause

Co-morbidities

No. of day time 
urination

No. of night time
urination

45 (36.6-49.2)

9 (5.0-12.0)

10,000 (37000
-4000)

61

98

5 (4-8)

2 (1-2.7)

66 (54.5-75.0)

7.5 (3.0-12.0)

13280 (42000
-8000)

20

18

5 (4-10)

2 (1-3)

52 (45.5-63.0)

6 (3-10)

10765 (36000
-7000)

287

207

8 (5-10)

3-(2-4)

0.01

0.07

0.34

0.01

0.31

0.01

0.01

Variables
SUI, n = 129, 

29.5%
UUI, n = 26, 

5.9%
MUI, n= 281, 

64.45%
P value

Table 1: Distribution of type of incontinence of urine in relation to 

socio-demographic characteristics
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mentioned in another study, 656 women suffering from 

incontinence of urine the association of obstetric history 

was less with UUI and MUI [16]. Some common diseases 

present in middle aged women have been related to Urge 

incontinence. A study based on larger population showed 

that Diabetes Mellitus is a risk factor and the patients 

suffering from urinary incontinence with Diabetes Mellitus 

have a reduced chance of urinary incontinence remission 

[16]. Some studies of urinary incontinence mentioned 

Systemic Arterial Hypertension and Diabetes Mellitus as 

important risk factor [7,12]. Considering the type of 

incontinence of urine, the mixed urinary incontinence was 

the most prevalent type as mentioned in some studies 

[12,15,17,18]. However, results from other studies showed 

that Stress urinary incontinence was more prevalent 

[13,19,20]. This difference in results may be due to 

characteristic differences of the patients included in study 

and the tools used for the diagnosis of incontinence of 

urine (Urodynamic study or Urinary complaints). However, 

in special units where the patients themselves approach 

for their symptoms, it  seems that Mixed urinar y 

incontinence is more prevalent [11,12,17]. There is scarce 

data in literature to asses the of quality of life of patients by 

using different validated questionnaires. That is why the 

International Continence Society emphasizes on using 

speci�c questionnaire for the assessment of quality of life 

in patients suffering from urinary incontinence. However, 

both questionnaires used in this study not only allows the 

evaluation of mental health effects of incontinence of urine 

but also on general health of the patient [6]. Although it is 

di�cult to compare the data, found in the literature, 

because they used different methods and questionnaires, 

but it is still possible to observe the impact of UI on quality 

of life, especially in social, mental, physical and sexual 

health [6,19]. In a study which deals with continence, EQ-5D 

(the EuroQoL-5 dimension) questionnaire was used. A 

signi�cant association was found between incontinence of 

urine and different subscales of EQ-5D (Usual activity, 

Mobility, discomfort/pain and anxiety/depression) [3,22]. 

When another questionnaire, Beck Anxiety Inventory, was 

applied then it was observed that Stress urinary 

incontinence creates more anxiety as compared to 

patients with Urge incontinence and Mixed incontinence. 

Both of these had similar level of anxiety [19]. Another 

study stated, the association between severity of urinary 

incontinence and its type was found by using KHQ. It was 

found that patients suffering with MIU had 2.8 times more 

severe effect on quality of life of patient as compare to SIU 

[12]. The studies which used IIQ-7, also showed the similar 

results with more effect on quality of life of patient by mixed 

urinary incontinence [19]. Evaluation of different types of 

incontinence of urine by using ICIQ-SF is used in several 
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PBMJ VOL. 5, Issue. 6 Jun 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

D I S C U S S I O N

The gynecological-obstetric and socio demographic 

characteristics of all the participants are same as found in 

other studies of similar kind [11,12]. The women suffering 

with Mixed urinary incontinence are older than other types 

of urinary incontinence [13]. In a large survey conducted in 

Norway, among 27923 women, it was found that SUI was 

more common among young patients [14]. The relationship 

between factor due to an obstetric history and causation of 

stress urinary incontinence is quite clear [15]. As 

Figure 1: Median scores of the SF-36, among different types of 

urinary incontinence

Figure 2: Amount of urinary losses among different types of UI 

using the ICIQ-SF

Figure 3: Median of scores of KHQ domains indifferent types of 

urinary incontinence
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C O N C L U S I O N

studies and it  was obser ved that Mixed urinar y 

incontinence had more effect on quality of life [6,13,21,22]. 

It is observed in an Arab study that patients with mixed 

urinary incontinence had more severe disease and had 

more impact on daily life [23]. In another large study 

comprising of 1,203 incontinent women, which was carried 

out in four European countries showed there is no 

signi�cant change in quality of life of patients by the type of 

incontinence of urine. Women with higher volume of urine 

loss per day in several episodes of urinary incontinence had 

more negative effect on quality of health which was 

measured by the RQOL [24]. However, some studies had 

used other variables as quantity of loss, to show the effect 

of incontinence of urine rather than the different types of 

urinary incontinence [24,25]. 

It was concluded that Mixed urinary incontinence had the 

highest frequency. Regarding the assessment of Quality of, 

all women suffering with incontinence of urine, showed a 

negative impact on general as well as speci�c quality of life. 

However, the patients suffering from MIU showed worse 

results in all questionnaires used in the study.
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Among American women, the second leading cause of 

death is breast cancer, after lung cancer [1].  Among 

women of United States, the most frequent type of cancer 

is breast cancer, excluding skin cancers [2].  One in every 

eight women is affected with breast cancer at some point 

in their lives (12%). The most common cause of cancer 

mortality is breast cancer in women [3]. Breast cancer 

mortality has been lowering as a result of early discovery, 

management, and postoperative treatment [5].  For breast 

cancer screening, mammography is the primary method 

[6].  It's widely available, well-tolerated, and reasonably 

priced [7,8].  Women aged 40 to 74 years old have shown an 

increased mortality risk in randomized controlled studies 

[9].  Mammography has been proven in several trials to be 
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The second leading cause of death is breast cancer and annual mammograms have been found 

to incite the early identi�cation of breast cancer.The diagnosis of cancer at initial stage is 

helpful in lowering the mortality rate. The most prevalent pathologies of breast cancer are 

swelling, cysts, and adenosis, and benign or malignant tumors. Objective: To evaluate Breast 

Lesions Using Mammography.Method: It was a cross-sectional study comprised of a sample 

size of 47 female patients, calculated via a convenient sampling approach by taking mean of 

three previous published studies. Women with age of 29 years and above were included in this 

study. The study was performed in Faisalabad, Pakistan from December 2021 to March 2022. The 

digital mammographic equipment was used in this study and data was entered and analyzed by 

SPSS version 20.Results: The majority 33(70.2%) patients were included in 30-49 years age 

group while least were  2(4.3%) in 70 and above. The ill-de�ned shape tumors were 18 (38.3%) 

and the the microlobulated shaped tumors were 1(2.1%). The tumors with well-de�ned margin 

were 17(36.2%) and tumors with ill-de�ned margin were 1(2.1%). The tumors without 

calci�cation were 31(66%) and the calci�ed tumors were 16(34%). The tumors with involvement 

of lymph nodes were 30(63.8) and tumors with single  lymph node involved were 1( 2.1%) 

Conclusion: A mammogram is necessary for determining the stage of breast cancer. A 

mammogram can be very useful to determine the location and shape of the lesion for 

demonstrating a lesion's radiographic features.
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especially advantageous for women over the age of 80 

years[10,11]. Breast cancer was detected in one out of 

every seven women in 2007 [12].  Mammography can 

identify changes in the breast up to two years before 

symptoms occurance, mammography is critical in the early 

identi�cation of breast cancer [13].  The United State 

Department of Health and Human Services has issued new 

rules [14].  The Department of Health and Human Services 

(HHS) and the American College of Radiology (ACR) both 

suggest screening [15].  Beginning at the age of 40 years, 

women should have a mammogram every year [16].  Annual 

mammograms have been found to incite to early 

identi�cation of breast cancers, when they are treatable 

and breast-conservation medicines are accessible [17]. 
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M E T H O D S
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maximum age frequency of 33(70.2%)  is seen in 30-49 

years and a minimum frequency of 2(4.3%) is seen in 70 & 

above years.Table 2 shows the maximum frequency of ill 

de�ne shape 18 (38.3%) and the minimum frequency of 

microlobulated shape of 1(2.1%). Table 3 shows the 

maximum frequency of a well-de�ned margin of 17(36.2%) 

and show minimum frequency of an ill-de�ned margin of 

1(2.1%). Table 4 shows the maximum frequency of 

calci�cation is absent at 31(66%) and shows the minimum 

frequency of present calci�cation at 16(34%). Table 5 

shows the maximum frequency of absence of lymph node  

30(63.8) and   show minimum frequency of single  lymph 

node of 1( 2.1%)

Evaluation of Breast Lesions Using Mammography

PBMJ VOL. 5, Issue. 6 Jun 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

The breast is a gland that causes perspiration and its major 

role is to breastfeed children [18].  Fortunately, with better 

treatment options, severe mastectomy (surgical excision) 

is rarely needed nowadays [19].  The breasts of a women 

keeps a signi�cant volume during pubescence, which can 

enlarge by one-third during lactation [20].  In breast, 

mammary gland is a gland that produces milk [21].  The 

breasts do not start to expand until pubescence, at which 

point the skin of the breasts extends to accommodate 

different forms and sizes [22].  Acinar cells, which are 

grouped in the lobules and connect with the outside 

through the lactiferous canals, undergo hypertrophy and 

activation, resulting in the production and secretion of milk 

[23].  Breast size increases as a result of stimulation by 

hormone during menstrual cycle, lactation and pregnancy, 

besides hormone therapy and obesity [24].  Early in fetal 

development, the breast is formed by an invagination of the 

ectoderm of the embryo's ventral region [25,26]. Despite 

this, some women retain remains of these atrophied 

structures, and their breasts are more or less complete 

from the axilla to the groin [27].  The inverted nipples, 

hypertrophy and gynecomastasia in males are all possible 

anomalies [28]. Mastitis, abscesses, fat necrosis, benign 

mammary dysplasia, cysts, �broadenoma and carcinoma 

are the most common diseases [29].  It's vital to receive a 

diagnosis as soon as feasible because of the frequency of 

changes [30].  This demands regular medical checks, as 

well as breast self-examination, and gynecological 

treatment regularly [31]. The study's goal was to �nd 

mammographic criteria to distinguish between breast 

lessions. This research helps the physician to compare 

mammographic masses (malignant or benign) with clinical 

breast complaints such as palpable lumps, localised pain, 

and suspicious nipple discharge. The correlation in ages, 

presence of calci�cation, margin, and appearance of lymph 

node enlargements were all used to detect malignant 

tumours.

It was a cross-sectional study comprised of a sample size 

of 47 female patients after informed consent, calculated 

via a convenient sampling approach by taking mean of 

three previous published studie [8,11,32].  The research 

was performed in Faisalabad, Pakistan from December 

2021 to March 2022. Women with age below 29 years were 

not included in this study. The digital mammography was 

employed in this study. Females with clinical breast 

complaints and abnormal mammograms were included in 

this research. Data were entered and  analyzed by SPSS 

version 20.

R E S U L T S

Table 1 shows that the age is distributed into four groups. 
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30-49

50-69

70 & above

Total

2
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10

2

47

4.3

70.2

21.3

4.3

100.0

4.3
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21.3

4.3

100.0

Valid Frequency Percent Valid 
Percent

4.3

74.5

95.7

100.0

Cumulative 
Percent

Age of patient

Table 1: frequency distribution of patient's age
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Figure 1: frequency distribution of patient's age
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Table 2: frequency distribution of tumor's shape
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One in every eight women affected by breast cancer. Breast 

cancer mortality has been lowering as a result of early 

discovery, management, and postoperative treatment. For 

breast cancer screening, mammography is the primary 

method. In the current study, the age was distributed into 

four groups. Maximum age frequency of 33(70.2%) is seen 

in 30-49 years and a minimum frequency of 2 (4.3%) is seen 

in 70 & above years. Another previously published study by 

Eatizaz Abdelkareem Ahmed Alazhari published in 2017 has 

similar results that the most affected age group is (40-50) 

years. In the current study, the maximum frequency of an 

ill-de�ned shape was 18 (38.3%), and the minimum 

frequency of a microlobulated shape of 1(2.1%). Another 
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Figure 2: frequency distribution of tumor's shape

Figure 3: frequency distribution of tumor's margin

Table 4: frequency distribution of calci�cation
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previously published study by Ali et.al., published in 2016 

has similar results that the mean age is 50-52 years. In the 

current study the maximum frequency of a well-de�ned 

margin of 17(36.2%) and show minimum frequency of an ill-

de�ned margin of 1(2.1%). Another previously published 

study by Salih et.al., published in 2015 has similar results 

that found that well de�ned margins were 16(25%) and 

speculated angulation were 13(20.3%). In the current study, 

the maximum frequency of calci�cation was absent at 

31(66%) and showed the minimum frequency of present 

calci�cation at 16(34%). Another previously published 

s t u d y  b y  A l i  e t . a l . ,  p u b l i s h e d  i n  2 0 1 6  s h o w s 

microcalci�cation 33%. In the current study, patients with 

absent lymph node were 30(63.8%), and  single lymph node 

1(2.1%). Another previously published study by Salih et.al., 

published in 2015 found the appearance lymph with 

majority of absent in 41(64.1%) and present in 20(31.2%).

Mammography is used to investigate breast disease such 

as lesions. A mammogram is necessary for determining the 

stage of breast cancer and is useful for demonstrating a 

lesion's radiographic features. The study found that the 

lesions were common in 30 to 49 years of age. The most 

frequent tumors diagnosed using mammography was ill-

de�ned tumors in shape and calci�cations were absent in 

most cases.
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In the mid-1980s, kidney stones were treated using 

lithotripsy and percutaneous nephrolithotomy, while 

ureterorenoscopy was rarely carried out until the 1990s, 

now the ureteroscopes was being widely used for operating 

kidney and ureteral stones. Ureterorenoscopy is a process 

of performing endoscopy, passing it through the urethra, 

bladder to enter the upper urinary tract. The use of 

ureterorenoscopy has gained more popularity in recent 
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Ureterorenoscopy is a procedure to examine the urinary tract using an ureteroscope. 

Objective: To identify the effectiveness of ureterorenoscopy for treatment of ureteric stones in 

pregnant women. Methods: A total of 33 pregnant women visited the Obstetric and Urology 

departments of hospital were included in the study. They had complaint of renal colic pain. Their 

demographic features, age, trimester and clinical features were noted during initial pro�le 

records. The statistical analysis using SPSS Version-21 was performed. Results: In this research 

33 subjects presented with renal colic pain belonging to a gestation period of 8 weeks to 33 

weeks. Ureterorenoscopy was performed on all patients (right side stone in 18, 13 with the left 

side, and 2 with bilateral). Hematuria was observed in 6 patients, nausea vomiting in 18 patients, 

the two were presented with acute urine retention, and one patient presented with oliguria due 

to bilateral ureteric obstruction. Stone was broken, and clearance was observed in 28 (85%) 

patients. In other 5 (15%) patients, stone was pushed back, and obstruction was relieved. 

Conclusion: Ureterorenoscopy is a de�nitive �rst-line Treatment. It is safe and effective in 

pregnancy with calculus obstructive uropathy.
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years.The advancements in procedures have made it a 

minimally invasive therapy with the least per-operative 

complications. According to various studies, the formation 

of stones in the bladder and urinary tract is highly frequent 

in pregnant women [1]. Patients presenting with 

urolithiasis during the �rst or second trimester normally 

have the complaint of renal colic pain, di�culty in urination, 

fever, tenderness, and hematuria. Some studies showed 
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left hydronephrosis >10mm to be one of the clinical 

symptoms that predict urolithiasis [2,3]. The most 

common clinical symptom of urolithiasis in pregnant 

women is pain on the side of the torso (also called �ank 

pain), and in a study of 144 subjects, around 96.5% of cases 

reported it [8]. Other symptoms reported are hematuria, 

urinary retention, and other symptoms such as dysuria 

nausea and vomiting [4,5]. However, traditional clinical 

signs can be less signi�cant to base the diagnosis as back 

or �ank pain, and hematuria can also result from the usual 

pregnancy changes [6]. In pregnant women, urolithiasis 

management needs detailed clinical assessment and 

considerate examination of imaging risks to the mother 

and fetus. As reported, around 0.026% to 0.531% of urinary 

calculi occurs during pregnancy and may be related to 40% 

of premature births. Due to the fetus's sensitivity and risks 

involved with radiation exposure, many scans test are 

entirely skipped in diagnosing the patient with renal colic 

pain. According to Lewis's study, such symptoms can lead 

to premature birth, abortion, or low-birth-weight infants 

[7,8]. Different methods are widely used to manage 

ureteric stones depending on the size of the stone and 

complexity, from ureterorenoscopy to laparoscopic 

ureterolithotomy extracorporeal shockwave lithotripsy 

(ESWL). Comparatively, the results of Ureterorenoscopy 

are reported to be 76.9%-100% accurate than other 

available treatments [9,10]. Therefore, an abdominal 

ultrasound examination is mostly chosen for pregnant 

patients and conclusive investigations are carried out in 

cases with abdominal pain and alleged renal colic. Around 

5–15% in the world are affected by renal colic, with 50% 

having a repeat rate. Due to the high prevalence, Urinary 

stone disease is a signi�cant liability in Pakistan healthcare 

departments [11].

The study was conducted at Islam Medical and Dental 

College/ Islam Teaching Hospital, Sialkot from Jan 2016 to 

Dec 2019. A total of 33 pregnant women attended the 

Obstetric and Urology departments of hospital were 

included in the study. The sample size was calculated by 

taking the con�dence interval as 95%, margin of error as 

5%. Non-probability consecutive sampling was employed 

[12]. Clinical details, including checks for renal functioning, 

urine culture, ultrasound and consultation records of 

obstetricians were collected. To ensure safety of the fetus, 

no KUB, IVU, or CT scan was done on the patients. Inclusion 

Criteria:Patients with renal colic pain,Patients with 

ureteric calculi,Patients with hydronephrosis.Patients 

who didn't respond to oral antibiotics were referred for 

surgical interventions. Ureterorenoscopy was performed 

R E S U L T S

Mean Age ± SD

Max

Min

Gender ,No (%)

Variables Total Population

31±5.71

41

22

Females: 33 ( 100%)

as �rst-line treatment in all cases with semirigid 

ureteroscope and DJ stent placement. After induction of 

spinal anesthesia, Patients were laid in lithotomy position 

for surgery, the surgeon elevated the right side of patient to 

divert pressure on the uterus's inferior vena cava. Fetal 

h e a r t  s o u n d s  w e r e  m o n i t o r e d  t h r o u g h o u t  t h e 

obstetrician's operation while ureterorenoscopy was 

performed using 6/7.5 for semirigid ureteroscope (Wolf) 

with a 4.2 × 4.6 Fr working channel and 7.3/8 with a 3.6 

working channel. For emergencies of the ureteric ori�ce, 

balloon dilators were available. Renal ultrasound 

m o n i to r i n g  wa s  d o n e  w i t h o u t  � u o r o s c o py,  a n d 

fragmentation of stones was done using pneumatic 

lithoclast, and Upper ureteric stones were con�ned in the 

dormia basket during disintegration. An introduction of a 

DJ stent was done at the close of the process in almost all 

the cases. Other post-operative care and fetal monitoring 

were advised for women showing symptoms of cramps and 

vaginal discharge. Patients were released according to the 

health of the fetus and the child.

Out of the 33 patients, all women were presented with renal 

colic pain. The age distribution is shown in the table below 

(table 1). The patients' mean age is calculated as 31 years 

(standard deviation: 5.71; range: 22-41years). The most 

repeated age groups were 30-34 years with nine patients 

(27%) and 22-26 years and 38 -41 years with seven patients 

in both (21%) and 26-30 years and 34-38 years with �ve 

patients (15%)each with the gestation period varying from 8 

weeks (1st trimester) to 33 weeks (3rd trimester). The stone 

size ranged from 0.4cm to 1.2cm, with a mean size of 0.95 

cm.
Clinical Symptoms

Variable PL=33

Stone Size-(cm)

Mean Size ± SD

Max 

Min 

0.95± 0.307

1.2

0.4D
e

m
o

g
ra

p
h

ic
s

Table 1: Demographics of Patients and other clinical symptoms 
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Figure 1: Age-Range of Ureteric Stones  in Pregnant Women
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need intervention, thus raising the need to manage ureteric 

stones through ureterorenoscopy or other methods. Due to 

the risks and sensitivity of pregnancy and fetus 

involvement, ureteric stone removal has, by far, proven to 

be the safest and effective method. In a published study 

( 2 0 0 8 ) ,  t h e  m e t a - a n a l y s i s  c o n d u c t e d  o n  1 0 8 

subjects,ureterorenoscopy treatments were considered 

safe and e�cient [13]. Commonly the rate of stone 

clearance in pregnant women is higher approximately 80% 

of the cases are treated clinically. Furthermore, the 

witnesses' complication rates of URS are low as reported in 

studies of Semins and colleagues; out of 108 patients, 14 

reports showed a complication rate of 8.3% is similar in 

results in contrast to non-pregnant women.  Additionally, 

Ureterorenoscopy is also reported to be less costly a 

technique [14]. In our study, the patients' mean age is 

calculated as 31 years (standard deviation: 5.71; range: 22-

41years). While the most repeated age groups were 30-34 

years (27%) each, however, the gestation period is varying 

from 8 weeks (1st trimester) to 33 weeks (3rd trimester). 

The comparative study reported 25.5±4.6 years (range 

16–41 years), and the gestation period of 9 to 36 weeks [15]. 

Semin and colleagues found a 67.9%, 63.4%, and 66.5% 

clearance rate in the upper, mid, and lower ureter [16]. 

While in our study amongst all the patients presented with 

renal colic pain, on the right, left, and bilateral side; an 

overall stone was broken, and clearance achieved in 28 

patients(85%) and �ve patients (15%) stones were pushed 

back, and obstruction was relieved. However, no obstetric 

or urological complications were noted [17]. Only 

temporary di�culty in urination and burning micturition in 

few cases were recorded. Some other studies show the risk 

of premature birth and renal colic and its complications 

increase early birth risk [18-21]. In our study, the average 

time taken for the surgical procedure was 22.27±5.63 min in 

the treatment of all the 33 cases; however, the hospital 

stays varied from 1 day to 6 hours. The stone size ranged 

from 0.4cm to 1.2cm, with a mean size of 0.95 cm. In similar 

works on 128 pregnant women suffered from acute renal 

colic/ ureteral calculi of Foshan Maternal and Child Health 

Hospital, the success rate was 83 to 96%. Abdel-Kader 

reported ureterorenoscopy conducted on 17 women with 

stone-free rate to be 100% [22,23].

PBMJ VOL. 5, Issue. 6 June 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

Patients presenting during the �rst trimester were 4, and 

2nd trimester was 17, and 12 patients were presented in 3rd 

trimester. Severe renal colic pain was observed in 6 

patients(18%) and haematuria was presented in 6 patients 

(18%), nausea vomiting in 18 patients (55%), two were 

presented with acute retention of urine (6%), and one 

patient (3%)presented with oliguria due to bilateral ureteric 

obstruction.

D I S C U S S I O N
According to studies, about 25 to 40% of pregnant patients 

Figure 2: Clinical Symptoms of Patients with ureteric Calculi

Renal Colic Oain

Frequency Percentage

nausea vomiting

Acute retention of urine

0 5 10 15 20

29
14 1 0.5

22.27 + 5.63

Operation Time (min)

Max Min

0.82 + 0.25

Hospital stay (days)

Figure 3: Details of Operation time of Patients The average time 

taken for the surgical procedure was 22.27±5.63 min while the 

maximum time noted was 29 mins and 14 mins minimum in the 

treatment of all the 33 cases; however, the hospital stays varied 

from 1 day to 6 hours with an average time taken 9.84 hours and 

0.82 (in days)

Bilateral

Migration stone-free

Left side Right Side Total

2 3

10

2

16

85%
15%

Figure 4: Post-operative Results of stone-clearance location 

wise

Amongst all the patients presented with renal colic pain, 18 

presented with the right side, out of which 48% got stone 

cleared, and 6% had reported migration towards kidney. 

While 13 patients presented stones on the left side, 30% 

successful stone clearance and 9% migration, and lastly, 

6% had a successful stone clearance on the bilateral side. 

Thus, overall stone was broken, and clearance was 

achieved in 28 patients (85%), and in �ve patients (15%), 

stones were pushed back and obstruction was relieved. 

However, no obstetric or urological complications were 

noted. Only temporary di�culty in urination and burning 

micturition in few cases were recorded.

C O N C L U S I O N

Thus, we can de�ne ureterorenoscopy as a preferred �rst-

line treatment that is harmless and effective for treating 

obstructive ureteric stones during pregnancy.
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Original Article
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Cancer can be de�ned as the unchecked and aberrant 

proliferation of cells, which results in mortality as these 

malignant cells spread throughout the body [1]. Carcinoma 

of breast has a wide range of characteristics, including 

differences across tumors from different persons (inter-

tumor variance) and alterations between cancer cells [2-

4]. Breast cancer is currently the most common of all  

cancers, including both male and female malignancies. It is 

also the �fth leading cause of mortality among all types of 

malignancies, and the top among those tumors that kill 

women. Asia has the highest breast carcinoma incidence 

and mortality rates, at 45.4 percent and 50.5 percent, 
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Carcinoma of breast is now the most frequent of all cancers, both in male and female 

malignancies. It is also the �fth leading cause of death from all types of malignancies, and the 

�rst among those tumors that kill women. Objective: To assess the knowledge about breast 

cancer screening among female faculty of University of Lahore, Pakistan. Methods: This was a 

cross-sectional descriptive research that used a non-probability purposive sampling 

technique. After getting permission from the participants, data from 356 female faculty 

members at the University of Lahore was obtained. SPSS version 22 was used to evaluate and 

enter the data. Results: The �ndings suggested that female faculty members had a moderate 

understanding of cancer screening. Even though majority of the participants were aware that 

mammography is a fundamental and conventional technique for breast cancer screening, they 

were unaware of when to begin and how frequently it should be done. Respondents also knew 

what breast self-examination (BSE) and clinical breast examination (CBE) were, but they didn't 

know when they should begin or how often they should be conducted. Conclusions:  In 

summary, female academic staff at the University of Lahore have a moderate level of 

knowledge. It is suggested that breast cancer screening methods be made more widely known 

and educated about through frequent conferences and seminars highlighting the proper age 

and time for starting BSE, CBE, and Mammography, as well as the need of doing these 

procedures on a regular basis.
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correspondingly. Cancer of breast has the highest 

incidence of all malignancies in both males and females in 

Pakistan, according to WHO. [5,6]. It is also predicted that 

one out of every nine women may develop breast cancer, 

with the incidence being 2.5 times greater in Asia than in 

adjacent nations such as India and Iran. [7].According to a  

systematic study undertaken by the American Cancer 

Society, lower mortality in breast cancer is directly 

connected to the length of follow-up, and mammography 

screening can also lead to enhanced life expectancy. Other 

studies have revealed that the stage at the time of 

diagnosis might predict survival odds; the earlier the 
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diagnosis, the better the chances of survival. Furthermore, 

early identi�cation and detection, particularly with 

mammograms, may reduce the incidence of advanced 

breast cancer (stage II B) [8-11]. As a result, screening is 

critical for illness prevention, early detection, and 

treatment. Breast self-examination, clinical breast 

examination, and mammography are all screening 

modalities. Breast self-examination and clinical breast 

inspection are no longer advised by the American Cancer 

Society (ACS), but they are still used in developing nations. 

The justi�cation for this is because these are non-invasive, 

non-expensive techniques that don't require any special 

apparatus and can be done in the privacy of one's own home 
  [12, 13]. Many research have shown that there is a 

knowledge and awareness gap when it comes to breast 

cancer and its screening procedures. Among Pakistan, 

many studies have been conducted to investigate breast 

cancer awareness and knowledge in various populations of 

Pakistani females. Khalid A et al., did a research in Lahore in 

2018. Only 34% of the recruited girls had known of breast 

self-examination, 30% had known of clinical breast 

e x a m i n a t i o n ,  a n d  2 9 . 5  p e r c e n t  h a d  k n o w n  o f 

mammography, according to the study's �ndings. Our 

research population's awareness of breast cancer, its risk 

factors, signs and symptoms, and early identi�cation 
 procedures was generally lacking [14]. In a rural part of 

Lahore, another KAP research on breast self-examination 

was done. For statistics, 135 rural Lahore women were 

surveyed. According to the data, 19.3% of people surveyed 

knew about breast self-examination, 28.9% knew about 

breast cancer, and only 24.4 percent knew about breast 

self-examination, while 35.6 percent knew that only 

physicians may check the breast. The period between 

breast self-examinations was known by 34.1 percent of 

research participants, but not by 46 percent. The �ndings 

indicated that in rural Lahore, women of reproductive age 

lack knowledge, attitudes, and behaviours [15]. In 2020, the 

KAP research was undertaken to determine the frequency 

of breast self-examination within Pakistani women. There 

were 385 women in the research, with an average age of 

30.09+/- 7.09 years. Overall, 259 individuals indicated they 

had accurate information, 123 people said they had suitable 

actions, and 187 people said they had favorable attitudes 

regarding breast self-examination. But unfortunately, it 

was discovered that there was a lack of popular knowledge 

regarding breast self-examination [16]. In Tehran, Iran, a 

study was designed to assess BSE knowledge, attitudes, 

and behaviours among females over the age of 20. 40.57 

percent of the participants knew something about breast 

cancer, and 23.03 percent knew something about BSE. 

While 47.86 percent of the participants were positive, only 

11.6 percent of them practiced BSE on a monthly basis. 

M E T H O D S
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According to the �ndings, the participants in this study had 

inappropriate BSE understanding, attitudes, and 

behaviours [17]. In the year 2020, Sachdeva S et al., 

published a KAP research on BSE in Indian women. A total 

of 1000 women aged 30 or older from all around India took 

part in this study. 54.4 percent, 15.1 percent, 21.3 percent, 

and 9.2 percent of the respondents came from Northern, 

Southern, Western, and Eastern India, respectively. The 

cumulative KAP score was 70 out of a potential 110, as per 

the data. Out of a maximum of 30, 52, and 28, the scores for 

the knowledge, attitude, and practices categories were 

22.0 (5.0), 36.0 (7.0), and 13.0 (8.0), accordingly. [18]. The 

study had been carried out on the female faculty members 

to know their level of knowledge on breast screening. The 

assessment of knowledge on breast cancer screening 

among female faculty members had importance in context 

that teachers are associated with the students and they 

can play an important part in educating their students 

about breast cancer screening methods. So, �rst, there is 

need to assess their level of knowledge. Assessing how 

much people know about breast cancer screening and how 

they do it would assist not just to raise awareness about it, 

but also to identify the need for ongoing health education 

initiatives to enhance people's understanding of the illness 

and routine screening procedures.
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It is a descriptive cross sectional study conducted at 

University of Lahore, Lahore, Pakistan including 356 

participants. The study duration was nine months. After 

reviewing literature questionnaire had been formed. The 

validity of research instruments were determined by 

consulting the educational experts by researchers, the 

reliability of instrument was evaluated by use of pilot 

testing. Pilot testing was done on 30 participants who were 

not a part of study and reliability was determined through 

Cronbach Alpha which was 0.78. There were total 38 

questions related to knowledge about breast cancer and 

breast cancer screening methods. One point is given for a 

correct answer and zero for an incorrect or no answer. 

Knowledge had a maximum score of 38 (100%) and a lowest 

value of 0 (0 percent). The knowledge level was graded as 

"poor" for scores ranging from 0 to 49%, "moderate" for 

scores ranging from 50 to 79%, and "high" for scores 

ranging from 80 to 100% [19,20]. Data were collected after 

approval from Ethical Review Board of University of 

Lahore. Data were analyzed by utilizing SPSS version 25.0. 

Categorical data were presented as frequency distribution 

tables. Chi-Square was used to determine the association 

of knowledge level and sociodemographic variables. P 

value of less than or equal to 0.05 (P ≤ 0.05) was taken as 

signi�cant.
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The total number of participants were three hundred and 

�fty six. Among them 175 (49.2%) participants were 

between the age of 24 to 30 years while 181 (50.8%) were 

above the age of 30 years up to 47 years. Out of them 159 

(44.7%) females were unmarried, and 197 (55.3%) were 

married. Most of the participants' have M.Phil. / PhD degree 

i.e. 239 (67.1%) and 101 (28.4%) hold Masters/Graduation 

degree, the remaining participants 16 (4.5%) have 

Professional/Technical quali�cation. And most of the 

respondents i.e. 258 (72.5%) were lecturers and senior 

lecturers while 78 (21.9%) of them were assistant 

professors, however 20 (5.6%) of the respondents did not 

reply to this question. Out of total 93 (26.1%) were from diet 

and nutrition sciences department, and there were 73 

(20.5%) were from pharmacy department and 55 (15.4%) 

belonged to nursing department and 45 (12.6%) were from 

physical therapy department, while 36 (10.1%), 30 (8.4%) 

belonged to medical  lab technology and health 

professional technologies respectively, on the other hand 

only 13 (3.7%) and 7 (2.0%) female faculty members 

participated from public health and from radiological and 

imaging technology respectively. Remaining 4 (1.1%) 

participants did not respond to this question. Results 

showed that all of the respondents, 356 (100%) have heard 

of breast cancer. Most common source of information 271 

(76.1%) regarding breast cancer was Media (TV, Radio, 

Internet etc.) followed by books 251 (70.5%), hospital or any 

health care person 215 (60.4%), conferences/seminars 188 

(52.8%), friends or family members 175 (49.2%), lecture 143 

(40.2%). All the faculty members 347 (97.5%) knew that 

breast cancer is one of the most common cancer among 

females, only 9 (2.5%) had no knowledge. 260 (73.0%) of  

respondents thought that only females are effected by 

breast cancer or they don't know about this, while 96 

(27.0%) gave correct answer to this question. Majority of 

the female faculty members 332 (93.3%) answered that 

breast cancer cannot be transmitted from one person to 

another person, while 24 (6.7%) participants did not give 

correct answer or don't know about this. According to this 

table that 258 (72.5%) female faculty members women 

below 30 years of age can get breast cancer while 98 

(27.5%) don't think or don't know about this. Most commonly 

mentioned signs and symptoms of breast cancer were 

lump in breast 334 (93.8%), pain in breast 288 (80.9%), lump 

under the armpit 270 (75.8%) and change in size, shape or 

color of breast 255 (71.6%). On the other hand, 220 (61.8%), 

187 (52.5%), 177 (49.7%), 173 (48.6%) participants responded 

nipple discharge, weight loss, dimpling of breast and 

ulceration of breast as the signs and symptoms of breast 

cancer respectively. Positive family history of breast 

cancer was identi�ed as a main risk factor by 327 (91.9%) of 

R E S U L T S
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participants. Other commonly identi�ed risk factors by 

female faculty members were increasing age 236 (66.3%), 

obesity 216 (60.7%), and never having breastfed a child 207 

(58.1%). On the other hand less commonly considered risk 

factors were early menarche 162 (45.5%), smoking 154 

(43.3%), late menopause 147 (41.3%), �rst child above 30 

years of age 136 (38.2%) and 55 (15.4%) of participants 

considered large breasts as a risk factor of breast cancer. 

166 (46.6%) female faculty members knew about the stage 

of breast cancer which can be cured, while 190 (53.4%) had 

no knowledge about it. 320 (89.9%) female faculty 

members knew that early detection of breast cancer 

increases the chances of survival, while 36 (10.1%) did not 

have knowledge about this. Among all of the respondents 

mostly, i.e. 293 (82.3%) of them knew that mammography is 

one of the screening methods of breast cancer, while 271 

(76.1%) and 231 (64.9%) of them considered BSE and CBE as 

screening methods respectively. Regarding breast self-

examination shows that majority of the respondents 293 

(82.3%) do not know about the best time to do BSE. 

Similarly most of the respondents 233 (65.4%) also do not 

know how often BSE should be done, and more than half of 

the respondents 183 (51.4%) do not know the age at which 

BSE should be started. However, many participants 245 

(68.8%) knew that BSE should be done by whom. Regarding 

clinical breast examination (CBE) shows that majority of the 

respondents 250 (70.2%) do not know how often CBE 

should be done. Similarly, most of the respondents 240 

(67.4%) also do not know at what age CBE should be started 

and 214 (60.1%) do not know the method of CBE. However, 

many participants knew that who will perform CBE. All 

most all of the respondents 333 (93.5%) knew that 

mammography is the basic and standard screening 

procedure and 300 (84.3%) knew that very small lump can 

be detected by mammogram. On the other hand, small 

number of participants 154 (43.3%) knew about starting 

age of mammography similarly, less participants 131 

(36.8%) knew that how often mammography should be 

performed. Level of knowledge of the participants 

according to the correct responses given by participants. 

Results shows that 68% of the participants were having 

moderate level of knowledge while 21.6% of the 

participants had low level of knowledge and only 10.4% of 

the participants had high level of knowledge. (Table 1) There 

is a borderline association between “Age” of the respondent 

and level of knowledge as p-value = 0.05. (Table 2) 
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The average age of the female faculty members 

in our study was 31.56+/-4.7 years, whereas the 

average ages of academics in previous studies 

were 36.27+/-7 years, 39.02+/-8.7 years, and 

44.79+/-7.6 years [21-23]. In this survey, all 356 

participants (100%) had heard of breast cancer, 

and the most prevalent source of knowledge was 

the media (TV, radio, Internet) with 271 (76.1%), 

followed by books with 251 percent (70.5 

percent). During medical school, the most often 

cited information source was books and 

literature, according to a study of physicians and 

nurses in Punjab and Sindh. [24]. Breast cancer 

was the most frequent female malignancy, 

according to almost all of the responders (347, or 

97.5 percent). While according to another study 

cancer of breast is the most frequent malignancy 

among Pakistani women, according to the 

�ndings of a Punjab study of medical and non-

medical students. 73 percent of non-medical 

students and 80 percent of medical students 

understood this [25].  Positive family history of 

breast cancer was indicated as a key risk factor 

by 327 (91.9%) of participants when it came to 

breast cancer risk factors. Likewise, surveys 

done in Karachi in 2019 and Ghana in 2019 found 

that 270 (70.9%) and 236 (83.9%) of participants 

44

25.1%

119

68.0%

12
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“Low” 0 – 49%

“Moderate” 50 – 79%

“High” 80 – 100%

Total

Levelof Knowledge 
categories Total Chi-Sq p-value

Age Categories

24 – 30
Years

30.5 to 
47 Years

Table 1: Cross tab of Age with level of knowledge

Signi�cant association between the "Designation" of the 

respondent and knowledge level of respondents was found 

as P-value is 0.019. (Table 2)
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Table 2: Cross Tab of Designation with level of knowledge

Highly signi�cant association between "Marital Status" 

“Education Level” and “Department” of the respondents and 

Level of Knowledge as P-values are 0.001, 0.001, 0.0001 

respectively, (Table 3, 4,5).
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Table 5: Cross Tab of Department with level of knowledge
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percent  of  the people demonstrating a 

satisfactor y level of understanding [32]. 

Surprisingly, according to the results of an 

Egyptian rural women's study, only 46.9% of the 

participants possessed a moderate or high level 

of knowledge [33]. I furthermore, a survey of 

female employees at Mosul University in Iraq 

found that 57.3 percent of them had a low or 

inadequate level of expertise [34]. When it 

c o m e s  to  b r e a s t  s e l f- ex a m i n a t i o n,  t h e 

percentage of the participants (293 or 82.3%) had 

no idea when is the optimum time to conduct it. 

Likewise, the number of respondents (233, or 

65.4%) had no idea how often BSE should be 

done, and more than half of the respondents (183, 

or 51.4%), have no idea when BSE should be 

begun. Conversely, many participants (245, or 

68.8%) were aware of who should do BSE. In a 

research of Debre Berhan University female 

students, 143 (35.8%) of those who participated 

knew how to do BSE. Furthermore, three out of 

ten people (30.5%) were aware of when BSE 

should be performed [35]. The most of the 250 

respondents (70.2 percent) do not know how 

of te n  t h ey  s h o u l d  g et  a  c l i n i c a l  b re a s t 

examination (CBE). Similarly, the majority of 

participants, 240 (67.4%), do not know when CBE 

should begin and 214 (60.1%) do not know how 

CBE should be conducted. Many participants, on 

the other hand, were aware of who would be 

performing the CBE. In a study of female tertiary 

health care workers, it was discovered that the 

majority of survey participants had no idea how 

CBE is performed, with 30 (18.8%) believing it is 

performed using ultrasound, 47 (29.4%) believing 

it is performed using a mammography machine, 

and another 35 believing it is performed using a 

mammography machine (21.9 percent ). Another 

research conducted at Riyadh Hospital found 

that just 26.6 percent of people are aware that 

CBE should be done once a year [36]. In our 

analysis, 333 (93.5%) of the respondents 

recognized that mammography is a fundamental 

consider family history to be a major risk factor, 

respectively,  and also another research 

p e r fo r m e d  o n  c o m m u n i t y  p h a r m a c i s t s 

discovered that 81.8 percent of pharmacists 

consider family history to be a main indicator of 

risk [26,27,28]. As per our research, the most 

often stated signs and symptoms of breast 

cancer were a lump in the breast (334%), 

discomfort in the breast (288%), a lump beneath 

the armpit (270%), and a change in the size, 

shape, or colour of the breast (255%). (71.6 

percent). While a survey of pharmacists found 

that the majority of respondents thought that 

pain is the most prominent sign of breast cancer 

(70.3%), and that nipple discharge and skin 

edema are common manifestations (54.3%). 

[28]. Mammography is one of the screening 

procedures for breast cancer, according to 293 

(82.3%) of the respondents, whereas BSE and 

CBE are regarded screening methods by 271 

(76.1%) and 231 (64.9%) of the respondents, 

respectively. Breast self-examination (60.5%), 

mammography (42.5%), and ultrasound (40.5%), 

according to a research done in China, were the 

most often utilized procedures for disease 

identi�cation (41.4 percent). Similar research in 

Ethiopia found that self-breast inspection was 

recognized by 88.9% of women who knew about 

breast cancer screening, with 61.8 percent 

clinical breast examination, 40.9 percent 

mammography, 17.3 percent ultrasound, and 2.2 

percent biopsy being the most common. [29,30]. 

The results suggest that 68 percent of the 

participants had a moderate level of knowledge, 

21.6 percent had a poor level of knowledge, and 

just 10.4 percent of the subjects had a high level 

of knowledge. When compared to the �ndings of 

a research conducted on Walailak University 

female employees, 35 percent had strong 

understanding of breast cancer screening, 7.6 

percent had acceptable knowledge, and 7.4 

percent had poor knowledge. [31]. Another 

research was undertaken in Iraq in 2021, with 51.2 
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and standard screening technique, and 300 

( 8 4 . 3 % )  o f  t h e  r e s p o n d e n t s  k n e w  t h a t 

mammography may detect extremely tiny lumps. 

O n  t h e  ot h e r  h a n d,  o n l y  1 5 4  ( 4 3 . 3 % )  of 

participants were aware of the beginning age for 

mammography, and only 131 (36.8%) were aware 

o f  h ow  o f te n  m a m m o g r a p h y  s h o u l d  b e 

conducted. The �ndings are comparable to those 

of a study of tertiary health care personnel, which 

found that 86.3 percent of them were aware that 

it may be used as a technique for early diagnosis 

of diseases. Additionally, 41.9 percent of 

respondents recognized that mammography 

should begin at the age of 40, and 40.0 percent of 

respondents knew that mammography should be 

done on an annual basis [37].
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C O N C L U S I O N

Finally, while the majority of the participants 

were aware that mammography is a fundamental 

and standard method for  breast cancer 

screening, the majority were unaware of the age 

at which mammography should be initiated or 

how frequently it should be conducted. Similarly, 

they were aware of CBE and BSE but did not know 

when they should be begun or when they should 

be conducted. Age and amount of knowledge had 

a borderline association, while marital status, 

level of education, designation, and department 

were all very signi�cantly associated with level of 
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Incidents of bladder stones has been recorded since old 

times in medical texts back in Egyptiam mummies  and 

doing surgeries of bladder has been the most earliest of 

choosen form of surgery [1]. Commonly bladder stones are 

found in underdeveloped or poorly resourced areas and 

about 12% of stone in adults are urinary tract stones [2]. 

New and new methods have been developed from open 

cystolithotomy to endourologicaal treatments  from 

optical cystolitholapaxy, cystoscopic or percuataneous 
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Objective: To study the determine the outcomes of transurethral nephroscope for the 

treatment of vesical stones using pneumatic lithoclast Methods: The detailed study was 

conducted in Department of Urology, Islam Medical & Dental College/ Islam teaching/Central 

hospital Sialkot, from March 2019-March 2020. A total of  25 males and 5 females with  vesical 

stones greater then 4 cm that was fragmented using the through transurethral use of a 

nephroscope via 26F amlplatz sheath were enrolled. History from medical cards was obtained 

and physical examinations, lab tests, urine culture and ultrasonagraphy of urinary tract were 

conducted. Then the X-Ray KUB �lm  for stone clearance was used. The mean age,  operation 

time, presenting symptoms, complications and the post operative status of the stone clearane 

was calculated and conducted analysis using SPSS version 21  Results: The mean age ± SD was 

noted to be 48.79±12.499 years and male to female percentage being 89% to 11%. The mean 

stone size was 4.53±0.38 cm and mean operation time was 48.79±8.73 minutes. Thirty-one 

patients (31%) developed retention of urine and straining during micturition in (17%), dribbling of 

urine (15%) , hematuria (10%), frequent urination(10%) and abdominal pain was reported in 15% 

patients. Ninety-six  (96%) patients achieved the stone-free status and had no complications 

while only 1 patient had an intravesical bleeding. Conclusions: The treatment of large stone 

using a nephroscope via a transurethral  amplatz sheath  is an effective procedure and quick 

too. The Amplatz sheath helps in pneumatic lithotripsy is indeed an effective and safe procedure 

to be carry out in patients with large bladder stones.
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[3]. The most common symptoms of bladder stones are 

changes in urine color , heamtruia,frequent urination,pain 

while males are found more than females being affected 

with vesical calculi [4-13]. Presently techniques like 

transurethral lithoclast  for the removal of stones in the 

bladder has been most commonly utilized by surgeons. Its 

observed that transurethral nephroscope is faster and 

effeicient for larger stones [5-16]. Ultimately the many 
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50-60 and 13% in 60-70 and 11% 70-80 years' age group. 

(Figure 1).
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tehncique of stone clearance aim to fragment the stone 

and make an easy passage with nominal morbidity and 

complications to the patient. In our study we will be 

assessing the outcomes of the transurethral using 

nephroscope for lrge bladder stones.

The comprehensive work  was carried out in  Department 

of Urology, Islam Medical & Dental College/ Islam Teaching 

Hospital and Islam cental Hospital Sialkot from 1st April 

2019 to March 31st 2020, 25 males and 5 females presenting 

with vesical stones greater then 4 cm of age above 30 and 

less than 75 years were included. Medical history was talem 

from medical cards and conducted physical examinations, 

lab tests and urine culture and ultrasonagraphy of urinary 

tract. Then KUB �lm  was used post operatively for stone 

clearance. We noted the mean age,  operation time, 

presenting symptoms and complications and the post 

operative status of the stone and conducted our analysis 

using SPSS version 21. Exclusion Criteria was past history 

of pelvic radiotherapy, abdominal surgery, distressed with 

hydronephrosis, severe renal problems and bladder 

tumors. The gender, mean age, operation time, stone size 

and presenting symptoms prior to surgery of the patients 

was recorded and also the resulting complications and 

stone-free status by periodical followups and analyzed the 

data using SPSS Version 21.

R E S U L T S

Out of the overall population the mean age ± SD was noted 

to be 48.79±12.499 years and with maximum and minimum 

age being 75 and 30. However it was mostly male dominated 

with male to female percentage being 89 to 11%. The mean 

stone size was 4.53±0.38 cm and mean operation time was 

48.79±8.73 minutes (Table 1). 

Mean Age ± SD

Max

Min

Male : Female(%)

Stone Size-(cm)

Operation time (minutes)

48.79±12.499

75

30

89% :11%

4.53±0.38

48.79±8.73

Demographics

Operation Statistics

Variable Total Population

Table 1: Demographics & Operation Statistics of Patients   
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Figure 1: Peak Age Group in bladder Calculi Patients 

Amongst the patients most patients fell in the 40-50 age -

range   about 36% followed by 21% in 30-40 years and 19% in 

Figure 2: Presenting Symptoms of Patients

The most frequent symptoms were retention of urine 

observed in 31% of patients while most patients shared the 

lower urinary tract symptoms (LUTS) with straining during 

micturition in 17% while dribbling of urine in 15%, 

haematuria in 10% and frequent urination in 10% while 15% 

patients presented with abdominal pain.    
120%

100%

80%

60%

40%

20%

10%

0%

2%

96%

Intravesical bleeding No Complication

Figure 3: Post-Operative Status  

Largely 46 (96%) patients achieved the stone-free status 

and had no complication while only 1(2%) patient had an 

intravesical bleeding (Figure 3). However no complication 

lasted for long.

D I S C U S S I O N

Vescial stones usually affect men and according to a study 

and amount to about 5% of urinary stones.Mainly occurring 

due to bladder obstruction, infection or foreign bodies 

invasion [5,6]. Considering the development in this 

modality, many methods have been used to manage the 

stones in the bladder for instance Open cystolithotomy, 

extracorporeal shockwave lithotripsy, transurethral 

c ys to l i t h o t r i p sy  a n d  p e r c u t a n e o u s  s u p r a p u b i c 

systolithotripsy however it highly depends on the surgeon 

and patients physical and medical history of presentation 

and test as to which method to be used.Yet transurethral 

nephroscope is the common method used worldwide as it 

allowed other devices like laser and pneumatic lithotripter 

for fragmentation and we have used pneumatic in our study 

[7,8]. In  our research of 30 subjects consisting of primarily 

males,i.e 89% male and 11% females ( min 30  and maximum 

75 years) with the mean(SD) age of 48.79±12.499 years while 

abdul Mannan and his fellows reported 80% males and 20% 

females with a mean age of 55 years ( minium age 18 and 

maximum 73 years) [9,10]. The  mean (SD) stone size was 
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4.53±0.38 cm in our study while  Ahmet et al. reported a 

mean age of 49.58 ± 9.50 years and stone size of 4.34 ± 

0.78cm [7]. Similar local study of 146 patients showed  a 

mean age of  40.1 years and stone size of 2.7 cm [11,12].  

Most of the patients fell in the age bracket of 40-50 years 

and similar �ndings were reported by with age of patients 

falling between 11 to 70 years. In our study the  average time 

taken for fragmentation was 48.79 minutes while Rai et al. 

[9] took 58 minutes . As such no particular aetiology can be 

associated for bladder calculi as supported by Okeke and 

his fellows in their study too [10,14]. Most patients achieved 

the stone-free status about 96% and had no complication 

while only 1 patient had an intravesical bleeding while 

shaikh and friends reported urethral in 7.5% and bladder 

bleeding 6% and only 3.5% had incidents of infection 

[15,16]. Ahmed Rasheed showed a stone did not break in 

3.3% , 2.69% had partial fragmentation making a 84% stone 

free status while in our study stone free status was 96% 

[17,18]. Similarly Msihra and colleagues conducted their 

research using transurethral lithotripsy and reported no 

complications in all patients proving nephorsscope to be 

more effective [19,20]. Howeer we also showed that large 

fragments of stones can be  prevented various entries to 

the urethra and the damage to the tract is also minimum 

[21,22].
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Biosurfactants are surface-active, degradable organic 

chemicals of biological origin that have recently been 

utilized in numerous sectors [1]. Because of its industrial 

and therapeutic applications, bio surfactants have 

attracted a lot of attention in recent years [2]. The more 

speci�city, easy preparation lower toxicity and widespread 

applicability of biosurfactants make it more pertinent. 

These compounds can also be used as emulsi�ers, 

moistening agents, foaming agents, dispersing agents, 

detergents, and bene�cial food items in a wide range of 

industries, including organic chemicals, petrochemicals, 

pharmaceuticals, beverages and foods, petroleum, 

biological control and management, and so on [3, 4]. 
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Bacteria with ability to produce biosurfactants have potential applications in environmental 

protection. They are surface active chemicals that can lower the surface tension between two 

liquids or a solid and a liquid. Microorganisms of several types manufacture them. Objective: To 

isolate, optimize, screen, and describe bacteria that produce biosurfactants from petroleum-

contaminated soil. Methods: Isolates were named as ZMS1 and ZMS2, which were gram positive 

rods with mucoidy colonies and off white or colorless appearance, respectively. The isolation 

was carried out using initial screening methods including blood hemolytic assay, foaming 

activity, emulsi�cation assay and oil spreading technique in kerosene supplemented media at 

culture conditions of pH7 and temperature 37ºC. Results: The results of these different tests 

showed the production of biosurfactant by bacteria. Stain removal e�ciency of bacterial 

supernatant considered as a biosurfactant, was also tested following previously described 

method. Both isolates, ZMS1 and ZMS2 were producing biosurfactants with the capacity remove 

stains of blood and tea. Furthermore, to get the biosurfactant production using cheaper carbon 

source, potato peel extract and molasses extract were used as a carbon source in synthetic 

medium for the growth of ZMS1 and ZMS2. Despite the fact that the isolates produced 

biosurfactant, they were not puri�ed or eluted. However, both the isolates ZMS1 and ZMS2 

shown their signi�cance in several biotechnological and industrial domains. Conclusions: 

Present study will be helpful in future and these microbes can be utilized for the remediation of 

oil polluted soil, which in turn can be proven in the improvement of soil fertility.
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Biosurfactants' pharmacological and immunological 

applications were further addressed by Cameotra and 

Makkar (2004). Biosurfactant fermentation nutrients have 

lately been available in a wide variety of agronomic, 

industrial byproducts, and material residues [5, 6]. So, 

there is potential for future microbial surfactants, which 

will rely heavily on the usage of abundant and inexpensive 

substrates, which can signi�cantly enhance production [7-

10]. The oils and fats are most commonly utilized in the food 

business, which generates a lot of frying oil waste. The 

problem of frying oil waste disposal is a major issue, which 

explains the growing interest in utilizing frying oil waste for 

microbial transformation [4]. Because of their bene�cial 
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Morphological and biochemical characterization of 

bacterial isolates:

Bacterial smear was prepared and then stained with gram 

stain. The color and shape of the stained cells were then 

observed under light microscope. For the biochemical 

characterization, different biochemical tests i.e. catalase 

test, citrate test, urease test, methyl red test, nitrate test 

and indole test and starch hydrolysis test were performed 

[26].

Screening of biosurfactant producing bacteria:

For the screening of biosurfactant producing bacteria, 

following tests were performed:

a) Biosurfactant screening:

The LB Broth medium was prepared with the addition of 

kerosene oil. The bacteria were inoculated and incubated 

for 24 hours at 37°C. The growth was measured at 600nm 

after incubation. The supernatant was utilized to 

determine biosurfactant after the culture was harvested at 

2000 rpm for 5 minutes.

b) Oil spreading Assay:  

A thin layer of kerosene oil was applied to the surface of the 

Petri plate. Then, on top of the oil layer, a 10µl bacterial 

culture was gently  deposited.  The presence of 

biosurfactant is shown by the clear zone. Oil displacement 

activity is another name for this. To measure the displaced 

diameter of oil, different inoculum sizes (5 µl, 10 µl, 25 µl, 50 

µl, 100 µl and 200 µl) can be utilized.

c) Emulsi�cation assay:

It was calculated using the E24 emulsi�cation index. In 1 mL 

of cell-free supernatant, 2 mL of kerosene oil was added 

and vortexed for 5 minutes. After 24 hours, the 

emulsi�cation activity was measured and computed using 

the formula:

E24 = (Total height of the emulsion layer/height of the 

aqueous layer) x 100

d) Foaming Activity:

In each �ask, 100 ml of nutrient broth medium was 

prepared and inoculated with isolated bacteria. The �asks 

were then incubated for 72 hours at 37°C in a shaking 

incubator at 200 rpm. Foaming activity is divided into three 

categories: foam stability, foam height, and foam shape.

Blood Hemolysis Test: 

The bacterial colony was streaked onto the agar plate using 

blood agar medium (including Peptone 5.0g/L, Beef extract 

3.0g/L, Sodium chloride 3.0g/L, Agar 15.0g/L, Sterile 

de�brinated blood 10 ml). It was then incubated at 37°C for 

24 hours. Blood hemolysis was measured as clear zones.

e) Stain removal e�ciency test: [27]

10 mL supernatant was added to four beakers for stain 

removal to measure biosurfactant e�ciency. The sterile 

bandage was divided into four equal parts. For 20 minutes, 
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effects, Biosurfactants produced by extremophilic 

bacteria i.e. halophilic and thermophilic bacteria gained 

much more attention for the isolation and characterization 

purposes [11-13]. Bio surfactants are the compounds of 

chemical origin. One of the established classes is 

glycolipids formed by Rhodococcus erythropolis that 

create the mono, di and trisaccarides that is used in oil spill 

clean-up process [14]. Another class of biosurfactants is 

Sophorolipids with many environments applications and is 

produced by Candida bombicola [15]. Pseudomonas 

aeruginosa produced another class of biosurfactants 

na m ed  Rh amo l ipids  wh ic h have a ppl ic at io ns  in 

bioremediation of oil contaminated sites [16]. However, 

phospholipids biosurfactants are reported to have 

applications in environmental management [17]. 

Biosurfactants have been useful in reducing the surface 

and interfacial tension [18].  Due to the production of 

biosurfactants, hydrocarbon degradation in the presence 

of microorganisms is enhanced [19]. Biosurfactant-

producing microorganisms exist in nature and can be found 

in both water and soil. Moreover, these microorganisms 

also inhabit extreme environments such as extreme 

temperature and salinity [20]. Salinity and pH 4-10 can alter 

the action and solubil ity of biosurfactants [21].  

Hydrocarbons are also produced by living cells in the form 

of natural oils and fats [22]. Scientists discovered that the 

oceans are not covered in an oily coating, which indicates 

that oil-degrading bacteria are active. Many bacteria have 

been found to feed exclusively on oil-degrading 

microorganisms [23]. As a result, biosurfactants are 

crucial in the bioremediation of hydrocarbon-polluted 

environments. In the biodegradation of hydrocarbons, 

biodegradative enzymes play a crucial role [24]. Numerous 

biosurfactants have also been demonstrated to have 

antimicrobial activity against bacteria, fungus, algae, and 

viruses. Biosurfactants have numerous advantages over 

their chemically manufactured equivalents. The presence 

of biosurfactant-producing bacteria is strongly in�uenced 

by the environment in which they dwell [25]. The current 

study aims to assess the potential of bacterial isolates from 

petroleum-polluted soil for biosurfactant synthesis for use 

in several biotechnological domains.

Isolation of bacteria:

Petroleum contaminated soil was collected from Lahore 

and was used as a source of bacterial isolation. 10-fold 

dilution of soil sample was made and 10 µl of it was spread 

on nutrient agar plate enriched with 0.1% crude oil. Plates 

were then incubated at 37°C for 24 hours. After 24 hours, 

bacterial colonies were observed, of which selected 

colonies were streaked for puri�cation. 
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both isolates were Gram positive and rod-shaped bacteria. 

Different biochemical tests were used to select the strains 

for biochemical characterization.

Biosurfactant Screening, Production and Optimization 

With Different Carbon Sources

The isolated strains were tested for biosurfactant 

synthesis.

(a) Blood Hemolytic Assay:

Both bacterial strains tested negative for hemolysis when 

carbon was provided via kerosene, indicating that no zones 

had formed. Bacterial strains are tested for hemolytic 

activity using potato peel extracts showed negative results 

for both strains. While both bacterial strains using 

molasses also showed negative hemolytic activity.

(b) Emulsi�cation Assay:
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two of these pieces were stained with tea and the other two 

with blood. The stained pieces were then air dried before 

being placed in the appropriate beaker and incubated for 24 

hours at 37°C. By rinsing cloth pieces with sterile water 

after 24 hours, the stain removal e�cacy of biosurfactant 

was measured.

Biosurfactant Optimization Through the Use of Different 

Carbon Sources [28]

For the production of biosurfactants, Agro-industrial 

wastes i.e. molasses obtained from sugarcane and potato 

peel extracts (prepared by boiling method) were used.

Optimization of bio surfactant by using kerosene oil, 

potato peels extracts and molasses as carbon source.

Sterilized minimal medium (containing Glucose 40g/L, 

NH HPO 0.39g/L, Na HPO 5.67g/L, KH PO 4.08g/L, 4 2  2 4  2 4  

FeSO .7H O 0.015g/L, MnSO .H O 0.002g/L, MgSO .7H Og/L, 4 2 4 2 4 2

CaCl .2H O 0.001g/L, Agar 15g/L; pH: 6.8-6.9) was prepared 2 2

and syringe �ltered kerosene oil, potato peel extract and 

molasses were added into it. Colonies were streaked and 

cultured at 37 °C for 24 hours. The data were recorded after 

incubation.

Hydrophobicity assay: 

Bacterial strains were cultured in L broth for 24 hours at 37 

degrees Celsius. Following a 15-minute centrifugation at 

5000 xg, the pellets were washed twice with phosphate 

buffer saline, and the optical densities of the bacteria were 

determined at 540 nm and adjusted to A540=1.0. For 30 

seconds, 1 ml of bacterial solution was vortexed vigorously 

with 1 ml of each hydrocarbon (Xylene, chloroform, and 

toluene). The optical density of the aqueous phase was 

measured again after phase separation and compared to 

the initial value. The hydrophobicity was estimated using 

the equation below, as described in the protocol. 

(A540 initial - A540 aqueous phase) / A540 initial x 100 = % 

Hydrophobicity

Isolation of bacteria:

The two bacterial isolates were found in oil-contaminated 

soil. ZMS1 and ZMS2 were assigned to the isolates. These 

isolates were characterized using Bergey's manual of 

systematic Bacteriology's cultural, morphological, and 

biochemical characteristics.

(a) Cultural Characteristics:

ZMS1 colonies were round, mucoid, with a smooth surface 

and irregular edges, whereas ZMS2 colonies were round, 

dry, �at, and concave. ZMS1 and ZMS2 colonies were white 

and colorless, respectively.

(b) Morphological and biochemical 

characterization:

Gram staining was used to determine the morphological 

characteristics of the isolates, and it was discovered that 

ZMS 1

ZMS 2

ZMS1

ZMS2

ZMS1

ZMS2

1.00±0.057735 

0.8±0.173205 

1.1±0.145297  

0.6±0.202757 

1.0±0.11547 

0.4±0.088192 

1.8 ±0.2848

1.9±0.21798 

1.3±0.120185 

1.4±0.173205 

1.8±0.152753 

1.7 ±0.218581

55.5±6.799591

42.10±6.334386

84.6±3.48441

42.8±4.801851

55.4±5.512511

23.5±2.107922

Kerosene oil

Potato peel 
extract

Molasses 

Carbon 
source

Bacterial 
Strain

Emulsi�ed
layer (cm)

Total liquid 
layer (cm) E24 (%)

Table 1: Results of Emulsi�cation Assay using medium containing 

different carbon sources

(c) Foaming Activity of bacterial strains using different 

carbon sources:

Figure 1: (a &b) Foaming activity of bacterial strains using 

kerosene as a Carbon source. ZMS1 strain showed visible foaming 
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activity as compared to that of ZMS2 strain. (c & d) Bacterial 

strains using potato peel extract as carbon source. ZMS1 strain 

showed visible foaming activity as compared to that of ZMS2 

strain. (e & f) Bacterial strains using molasses as a carbon source. 

ZMS2 strain showed more visible foaming activity as compared to 

ZMS1 strain

Table 2: Results of oil spreading assay for strain ZMS1

(c) Oil spreading technique: 

When medium was supplemented with potato peel extract, 

molasses and kerosene oil, the ZMS1 strain showed the 

maximum diameter of clear zone of about 3.3, 3.1 and 3.0 

cm respectively, while ZMS2 strain showed the maximum 

diameter of about 3.2, 3.3 and 3.3 respectively showing the 

positive results.

Table 4: Results of Hydrophobicity assay of ZMS1 and ZMS2 strain 

(Using Kerosene Oil, potato peel extract and Molasses)

  5 µl  

10 µl  

25 µl  

50 µl  

100 µl  

200 µl

1.0±0.120185 

1.8±0.128295 

1.9±0.128295 

2.3±0.120185 

3.0±0.24037 

3.3±0.11547 

1.1±0.057735 

1.0±0.24037 

2.1±0.088192 

2.9±0.185592 

3.0±0.2848 

3.1± 0.2848

1.2±0.152753 

1.6± 0.290593

2.0±0.088192 

2.2±0.24801 

2.7±0.208167

3.0±0.057735

Quantity of 
cell free 

culture broth

Diameter of zone
(potato peels)

Diameter of zone
(molasses)

Diameter of zone
(kerosene oil)

  5 µl  

10 µl  

25 µl  

50 µl  

100 µl  

200 µl

1.6±0.176383 

2.00±0.152753 

2.2±0.120185 

2.9±0.260342 

3.1±0.145297 

3.2±0.208167 

1.0±0.260342 

1.6±0.145297 

2.2±0.057735 

2.9±0.264575 

3.0±0.145297 

3.3±0.173205 

1.5±0.11547 

1.9±0.260342 

2.1±0.057735 

2.2±0.152753 

3.0±0.145297 

3.3±0.202759 

Quantity of 
cell free 

culture broth

Diameter of zone
(potato peels)

Diameter of zone
(molasses)

Diameter of zone
(kerosene oil)

Table 3: Results of oil spreading assay for strain ZMS2

Optimization of biosurfactant producing bacteria by 

using potato peels & molasses as carbon source:

Figure 2: Results of bacterial strains by using molasses as carbon 

source

Figure 3: Results of bacterial strains by using potato peels as 

carbon source

Biosurfactant e�ciency:

Both ZMS1 and ZMS2 strains showed positive results 

because stains of blood and tea disappeared after 

incubation of 72 hours.

Figure 4: (a) Piece of bandage stained with tea. (b) Piece of 

bandage stained with blood. (c & d) Pieces of bandage after 

testing stain removal e�ciency test.

Hydrophobicity assay:

Medium containing
kerosene oil treated
with chloroform

Medium containing
kerosene oil treated 
with xylene 

Medium containing 
kerosene oil treated 
with toluene

Medium 
supplemented with

 hydrocarbons

13.3 %

.33.3 %

.46 %.

20.6 %

.36.5 %

53 %

19.1 %

.31.0 %

.54.7 %.

13.9 %

.39.7 %

.56.9 %.

22.2 %

.33.1 %

.55.5 %.

21.0 %

.38.1 %

.57 %
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The two bacterial strains were isolated and were named as 

ZMS1 and ZMS2. Both strains are Gram positive and have a 

rod and circular form, respectively. Both strains were 

evaluated for hemolytic activity, which some authors 

believe is suggestive of biosurfactant synthesis and can be 

used as a quick way to screen bacteria [29]. Biosurfactant 

generating microorganisms are regarded as a generous 

gift of nature due to their large-scale productivity, 

selectivity, performance under harsh conditions, potential 

uses in environmental protection, and diversity. The need 

for bioremediation in our environment has gradually 

increased interest in these bacteria [30]. Many studies 

described various strategies for screening biosurfactant 

generating microorganisms. Some prior studies described 

only two or three strategies, whereas numerous reports 

discussed six to eight ways for screening purposes. The 

most frequent procedures are the hemolytic assay, the 

emulsi�cation assay, and the oil spreading technique. Oil 

spreading technique and drop collapse assay are two more 

reliable procedures for screening a large number of 

samples. These procedures only require a little amount of 

biosurfactant solution, about 5-10µl. The order of relevant 

methods for screening biosurfactant production includes 

oil spreading technique, emulsi�cation assay, foaming 

activity, and drop collapse test, according to the �ndings of 

this study. Using kerosene oil as the sole carbon source, 

biosurfactant-producing bacterial strains were identi�ed 

and screened from oil-contaminated soil. In 2012, 

Ghayyomi Jazeh and col leagues discovered 160 

biosurfactant-producing bacteria in oil-contaminated soil, 

resulting in the discovery of 160 strains capable of creating 

biosurfactant. In this study, the oil spreading method, 

blood hemolysis test, foaming activity, and emulsi�cation 

assay were used to look for bacteria that produce 

biosurfactants, and both bacterial strains ZMS1 and ZMS2 

showed positive oil spreading technique. The emulsifying 

activity of strain ZMS1 was 55.2%, while it was 42.10% in 

strain ZMS2. The two categories of biosurfactants are low-

molecular-mass molecules, which e�ciently lower 

surface and interfacial tensions, and high-molecular-mass 

polymers, which are more effective as emulsion stabilising 

agents. Microbial growth and survival in the environment 

are dependent on biosurfactants. Bacillus subtilis, for 

example, requires surfactin production to form fruiting 

bodies [31]. Both strains indicated the negative hemolysis 

test because no zone formation observed. And the foaming 

stability in ZMS2 is higher than ZMS1. Several studies 

focused on high emulsifying abilities [32, 33]. Present 

study showed the signi�cance of microbes isolated from 

oil spills and their ability to produce the biosurfactants. It is 

also useful for bioremediation of oil polluted soil.

C O N C L U S I O N S

It is concluded that the bacterial strains isolated from 

polluted soil were found to be capable of producing 

biosurfactants with varying responses to fabric stain 

removal and hydrophobicity. These strains can be used in 

the �eld to help bioremediate polluted soil and improve soil 

fertility.
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Due to growing public awareness of diet and health in 

recent years, there has been a tremendous rise in the 

market for functional foods. Probiotic strains are used to 

prepare various foods, including yogurt, cheese, ice cream, 

dried yogurt (frozen), and fruit juices. Foods containing live 

probiotic bacteria are linked to several health advantages, 

such as the treatment of lactose intolerance, diarrhoea, 

cancer, high blood pressure, and immune system diseases 

[1]. At the time of intake, the probiotics must be viable 

within the recommended range in the food product. During 

processing and storage conditions of particular food items, 
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Cheddar cheese undergoes signi�cant changes resulting in numerous microbiological and 

biochemical processes called glycolysis, lipolysis, and proteolysis, accountable for a unique 

texture, aroma, appearance, and taste. Speci�c bioactive peptides developed during these 

biochemical reactions impart health bene�ts. Addition of probiotics boots the development of 

bioactive peptides in foods. Objective: The current research investigated the therapeutic 

potential of water-soluble peptides (WSPs) extracts from buffalo milk probiotic Cheddar cheese 

regarding anti-thrombic facets. Methods: The appropriateness of Buffalo milk for Cheddar 

manufacturing was assessed by analysing its pH, acidity, fat, protein, and total solids content. 

Two batches of Cheddar cheese were produced, one having a mixture of Probiotic 

microorganisms and commercially available mesophilic cheese starter and the second 

containing only commercially available cheese starters. Both of the cheese batches were 

analysed for their physicochemical properties. Water-soluble extract of Cheddar cheese 

samples was analysed for anti-thrombic effects after two-month intervals during ripening. 

Results: Three concentrations of WSE of buffalo milk cheddar cheese were used to assess the 

antithrombotic effect during 60, 120, and 180 days of ripening at 4°C. Antithrombotic activity 

increased with the ripening period for both control and probiotic cheddar cheese samples 

Conclusion: A signi�cantly increased effect of antithrombotic activity was observed by 

Probiotic adjunct on control cheddar cheese. 
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probiotic strains' viability must be considered. The number 

of viable probiotic strains for better health bene�ts must 
9not be less than 10  CFU/100 gram or ml. In Japan, probiotic 

7meals are suggested to include a minimum of 10  cells per 

100g or ml  [2]. In dairy products, the growth and survival of 

probiotic strains are supported. Yogurt and fermented milk 

are the best options for probiotic delivery during 

processing and storage conditions. The viability of 

probiotics in probiotic yogurt may be affected by factors 

such as low pH, the need for aerobic processing and 

packaging, hydrogen peroxide, and inhibiting compounds. 
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milk probiotic cheese was investigated in this study after 

ripening for 0, 60, 120, and 180 days at 4°C. 
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The factors affecting the viability of probiotic strains could 

be overcome by selecting suitable probiotic strains [3]. 

Cheese has a higher pH, solid consistency, and fat than 

freshly fermented dairy foods like yogurt. Cheese is the 

best dairy food for effective probiotic delivery [4]. It 

provides a protective environment to probiotic bacteria 

during their passage through the gastrointestinal tract. 

The buffering capacity of cheese is higher as compared to 

that of yogurt. Compared to cow milk, essential and no 

essential fatty acids, casein proteins, vitamins, peptides, 

and other bioactive substances are abundant in buffalo 

milk. Buffalo milk is characterized by more conjugated 

linoleic acid, medium-chain fatty acids, total protein, 

retinol, and tocopherol. Certain kinds of gangliosides are 

only found in the milk of buffaloes [5]. The Buffalo milk 

differs from cows, goats, camels, and humans in that it has 

higher fat levels, total solids, proteins, lactose, and ash. It 

has been established that buffalo's milk is the best raw 

material for making dairy goods. Due to the composition of 

buffalo milk, yogurt and cheese are inherently thick. When 

making cheese or yogurt, no additional milk protein or 

other gelling agents are needed for buffalo milk. For this 

reason, buffalo milk is preferred by milk processors [6]. 

Buffalo cheese is recognized for its distinctive �avor, 

characteristic texture, and juicy consistency. Buffalo milk 

mozzarella cheese is treated as a premium product. 

Buffalo milk is exceptional for creating various dairy 

products because of its improved churning ability and 

increased heat stability [7]. There are numerous ways for 

encrypted bioactive peptides to emerge from precursor 

proteins like proteolysis, during the processing of milk and 

enzymatic hydrolysis by digestive enzymes, or a 

combination of two or more conditions. Milk protein 

release bioactive peptides in the digestive tract by 

digestive enzymes such as pepsin and pancreatic enzymes 

like trypsin, chymotrypsin, carboxyl, and aminopeptidases 

[8]. Bioactive peptides are released as a result of a number 

of structural and chemical changes that take place during 

food processing. By creating more inter- or intra-molecular 

connections, alkalizing and heating food can prevent it 

from hydrolyzing. Proteolytic starter cultures are utilized in 

the dairy sector to produce bioactive peptides  [9]. The 

sequencing and makeup of the amino acids in a peptide 

d e t e r m i n e  i t s  a c t i o n .  O p i o i d ,  a n t i t h r o m b o t i c, 

antihypertensive, immunomodulatory, anti-oxidative, 

antibacterial, anti-cancer, mineral reserve, and growth-

inducing properties are among milk-derived bioactive 

peptides   [10]. Bioactive peptides produced from milk may 

m a n i fe s t  t h e i r  a c t i v i t y  a f te r  a b s o r p t i o n  i n  t h e 

gastrointestinal system or throughout the body. The 

bioavailability of bioactive peptides should always be taken 

into account in vivo. The antithrombotic e�cacy of buffalo 

Probiotic Cheddar cheese manufacturing

Buffalo milk was purchased from the local dairy farm. Milk 

was analysed for pH, fat, acidity, SNF, and protein. Control 

and probiotic cheddar cheese were manufactured using 

Murtaza et al., [11] with some modi�cations. Typical 

mesophilic starter culture was used to prepare the control 

sample; lactobacillus acidophilus and distinct mesophilic 

starter cultures were used as probiotic strains while 

manufacturing probiotic cheddar cheese. The cheese 

samples were hermetically packed and stored for ripening 

at 4°C for 180 days. 

Analysis of probiotic cheddar cheese

The control and probiotic cheddar cheese samples were 

analysed for pH, fat, protein, and acidity after 60, 120, and 

180 days of ripening [12].

Extraction of bioactive peptides from control and 

probiotic cheddar cheese 

Cheddar cheese samples were mixed with distilled water 

and homogenized to prepare the slurry. The pH of the 

cheese slurry was adjusted to 4.6 by adding 0.1 M HCl. The 

samples were heated in the water bath at 40°C for 60 

minutes, followed by centrifugation at 4000 rpm for 30 

minutes. The temperature during centrifugation was 

adjusted to 4°C. After centrifugation, the supernatant was 

�ltered out using Whatman �lter no 40. The supernatant 

was further used for antithrombic activities –[13].  

Antithrombotic Activity Assay

Prasad et al. studied the anti-thrombolytic action of 

peptides [14]. He selected twenty healthy volunteers for 

the said study. Selected subjects had their venous blood 

extracted. The blood was incubated at 37°C for 45 minutes 

in pre-weighed sterile microcentrifuge tubes. Clots occur 

as a result of incubation.  Serum was extracted. Each tube's 

clot weight was estimated by weighing it again.  (wt. of clot 

= clot weight including tube weight – empty tube weight). 

Clot-containing tubes were labelled correctly. The tubes 

were �lled with Streptokinase (100 μl) and manifold 

dilutions in sterile distilled water. Distilled water was added 

as a negative thrombolytic control in one of the clot-

containing tubes. At 90 minutes of incubation at 37°C, clot 

lysis was seen. After incubation, the tubes were weighed 

again by draining the acquired �uid. Clot lysis % was 

de�ned as the difference in weight before and after clot 

lysis. 

Statistical analysis

The resulting data were statistically analysed using ANOVA 

in Minitab, and Tukey's test was utilized for multiple 

comparisons (a = 0.05) between means. The �ndings were 

presented as mean values with standard error (SE) 
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(250 µg/mL, 500 µg/mL, and 750 µg/mL) of water-soluble 

extracts. The maximum anti-oxidant activity was observed 

at 750 µg/mL concentration of WSE of peptides. Recorded 

values for anti-thrombic activity at concentration level 750 

µg/mL of WEPs extract is 8.1±0.19 (%), 18.5±0.27 (%) and 

42.3±0.66 (%) respectively. The table describes the 

interaction of WSPs extract and storage level. In current 

exploration, control and probiotic Cheddar cheese 

displayed a steady increase in anti-thrombic activity as the 

ripening proceeds. 

Potential of Bioactive Peptides Induced by Buffalo Milk Probiotic Cheddar Cheese
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Milk composition 

Milk samples were analysed for compositional assays to 

assure their suitability for Cheddar cheese production. The 

physicochemical composition of milk for Cheddar cheese 

production is described in table 1. Buffalo milk is concluded 

to be the best milk source for the preparation of various 

dairy products, including cheese, by several �ndings. 

Fat

Protein

pH

Acidity

SNF

Moisture

5.54

3.92

6.78

0.13

38.54

85.83

Component Composition (%)

Table 1: Physicochemical composition of milk for Cheddar cheese

Cheddar Cheese composition: 

Produced Control and probiotic cheddar cheese samples 

were analysed for their fat, protein, pH, and acidity during 

60, 120, and 180 days of ripening at 4°C (Table 2). Overall a 

non-signi�cant relation was observed between fat and 

protein assays of control and probiotic cheddar cheese 

samples. The pH of control and probiotic cheddar cheese 

samples decreased with an increase in ripening time. The 

lowest pH was observed in control and probiotic cheddar 

cheese during 180 days of ripening. The results indicate 

that the addition of probiotic adjunct did not signi�cantly 

affect the composition of cheddar cheese. 

Fat

Protein

pH

Acidity

Moisture

Ripening 
(days)

30.52±0.66

26.88±0.22

5.15±0.02

0.90±0.01

38.74±0.14

30.72±0.81

26.92±0.34

5.01±0.12

0.93±0.01

37.43±0.12

30.98±0.54

27.12±0.22

4.91±0.06

0.96±0.01

36.22±0.16

30.82±0.46

27.12±0.28

5.14±0.02

0.91±0.01

37.88±0.11

31.72±0.52

27.82±0.29

5.00±0.12

0.92±0.01

37.12±0.13

32.12±0.32

28.18±0.26

4.89±0.06

0.95±0.01

36.11±0.13

60 120 180 60 120 180

Component
 (%)

Control Probiotic Cheddar cheese

Table 2: Composition percentage of control and probiotic 

cheddar cheese

Antithrombotic activity of control and probiotic cheddar 

cheese samples: 

Thrombosis situations emerge in the human body due to an 

imbalance in hemostatic systems that results in the 

formation of a clot (thrombus) in arteries, veins, or the 

heart chamber. Aside from platelet attachment, 

dissemination and aggressiveness on the extracellular 

matrix contribute to thrombus formation. For control 

sample anti-thrombic activity was recorded as 4.8 ± 0.34 

(%), 16.0 ±0.31 (%) and 38.2 ± 0.96 (%) at 60, 120 and 180 days 

of ripening respectively (Table 3). A highly signi�cant 

increase in anti-thrombic activity was observed with an 

increase in the ripening period for both control and 

probiotic Cheddar cheese adjuncts. Bioactivities of control 

and probiotic Cheddar cheese for anti-thrombic activity 

were estimated using three different concentration levels 

Control

La

Samples

250 µg/mL

500 µg/mL

750 µg/mL

250 µg/mL

500 µg/mL

750 µg/mL

3.6±0.11

5.0±0.20

5.9±0.17

5.7±0.16

7.1±0.25

7.9±0.12

15.3±0.74

16.3±0.38

16.4±0.27

17.8±0.64

18.2±0.27

18.4±0.48

36.7±0.94

38.0±2.15

39.9±1.73

40.2±2.69

40.1±0.58

42.1±2.01

18.5±4.86

19.8±4.88

20.8±5.05

21.2±5.11

21.8±4.85

22.8±5.10

Level
Storage (days)

Means60 120 180

Table 3: Effect of cheese samples, storage and concentration 

level on anti-thrombic activity (%) of WSE of probiotic cheddar 

cheese

D I S C U S S I O N

Some variations in calcium contents of milk were reported 

in this assay. These changes are associated with feed, 

season, and lactation stages. Murtaza et al. [11] observed 

the variations in calcium contents and other minerals in the 

milk of Mediterranean buffaloes throughout the year due to 

these factors. The most critical factor during dairy product 

manufacturing is milk pH. Protein conformation, enzymatic 

activity, and milk acid dissociation are associated with milk 

pH. Various research works support milk pH in this study. 

The results of this study for moisture analysis of control 

and probiotic cheddar cheese during 180 days of ripening 

are in line with Moller et al. [15]. The present results show no 

direct effect on cheese moisture contents by adding 

probiotic adjuncts, which con�rms the �ndings of Gardiner 

et al. [16]. The results of this study for fat analysis of control 

and probiotic cheddar cheese during 180 days of ripening 

are close to the effects of Ong et al. [17]. Fat is retained 

within the cheese matrix in buffalo milk. Milk fat undergoes 

enzymatic hydrolysis during ripening by lipase and esterase 

(lipolytic) and oxidative changes. During ripening, fat is 

hydrolyzed into free fatty acids, mono and diglycerides, and 

glycerol [18]. In cheese, probiotic bacteria contain 

proteolytic systems, which contribute to the release of 

small peptides and free amino acids. The addition of 

probiotic bacteria Lb has observed an increased rate of 

proteolysis. paracasei, or Lb. Acidophilus in Cheddar 

cheese, especially in forming low molecular mass peptides 

and free amino acids [19]. But the net quantity of 

nitrogenous components within the cheese matrix 

remains almost the same. However, a minute change in fat 

might be observed by reduced moisture contents [20]. The 
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both control and probiotic Cheddar cheese. The maximum 

anti-thrombic activity was observed in water-soluble 

peptides extracts at 180 days of ripening.
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results of this study for pH analysis of control and probiotic 

cheddar cheese during 180 days of ripening are compatible 

with the �ndings of Papetti and Carelli [21] that the pH of 

cheese varies within limits of 5.12 to 5.58 depending upon 

various factors. Ong et al., in their study on probiotic 

Cheddar cheese, found pH in the range of 5.1 to 5.4 for 

different probiotic adjuncts. He also concluded that the 

nature of starter cultures (either probiotic or non-

probiotic) does not signi�cantly affect the pH of the 

product. These results are in line with the present study. 

Most lactose contents (about 98%) are drained off, and the 

whey. The rest of the lactose contents (0.8 to 1.8 %) remain 

present till the end of cheese manufacturing. In the early 

ripening stage, cheese's pH is decreased due to the 

residual lactose contents. Salting is another factor for the 

drop in pH. Starter lactic acid bacteria also participate in a 

decrease in pH. Reduced pH may affect the mineral content 

and growth of non-starter lactic acid bacteria in Cheddar 

cheese [22]. Furthermore, defects in platelet function may 

add to the complications of thrombotic events, ultimately 

connected to cardiovascular disease [23]. In the present 

study, a highly signi�cant (p<0.01) effect on % age of anti-

thrombic activity of bioactive peptides was observed in the 

ripening stage, the concentration of WSE (a water-soluble 

extract) of bioactive peptide and cheese samples (control 

and probiotic adjuncts). A signi�cant (p<0.01) trend was 

observed in probiotic species' interactive effect with 

ripening days. The rapid evolving gene and post-

translational modi�cations are also related to considerable 

variations in the primary sequences of α and β caseins. The 

water-soluble crude extracts of cheeses that contain 

major peptides formed during r ipening may act 

synergistically to exert several physiological roles, 

including anti-thrombic activity –[24]. It is an exciting fact 

that functional similarities exist between milk (к casein) 

clotting and blood clotting (�brinogen) [25]. The peptides 

casoplatelins derived from к casein fractions showed anti-

thrombic activity by inhibiting �brinogen binding platelets. 

The caseino glycopeptidase (CGP) from bovine, caprine, 

and ovine sources has been demonstrated to inhibit 

thrombic formation [26]. Like the present �ndings, Qian et 

al. [5] found the anti-thrombic effect of sheep к casein 

fraction in a dose-dependent manner. The present study is 

also supported by Sharma et al. [27], who revealed the 

dose-dependent anti-thrombic effect of bovine GMP..
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Endostatin and Vascular Endothelial Growth Factor (VEGF) 

are important markers driving the angiogenic switch. An 

imbalance of which can lead to atherosclerosis. It is clear 

that short periods of moderate to high intensity exercise 

signi�cantly increase the concentration of endostatin and 

VEGF in plasma [1]. These changes are different at 

different intensities of exercise. However, the changes 

were observed for 1 hour only without a return to baseline. 

The possibility of later changes in VEGF or endostatin 

concentration could not be ruled out completely, as 

s i g n i � c a n t  c h a n g e s  i n  e n d o s t a t i n  a n d  V E G F 

concentrations up to 6 hours after exercise has been 

reported [2]. Moreover, it was thought that factors 

important in development of atherosclerosis and 

endothelial functions such as; body fat composition, 
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fasting lipid pro�le, fasting blood glucose concentration 

and insulin sensitivity should be explored to determine any 

possible association with endostatin and VEGF. Endostatin 

is a part of collagen in the basement membrane. It is in 

close proximity to the endothelium and other vascular 

structures. It is known that internal milieu strongly 

in�uences the endothelium and other vascular structure's 

functions. For example, an increase in body fat is 

associated with activation of  renin angiotensin 

aldosterone system (RAAS), and subsequent increases in 

angiotensin II affects the vascular stiffness [3]. Moreover, 

increase in body fat increases the risk type 2 diabetes [4] 

which in turn increases the risk of atherosclerosis [5]. 

Similarly, insulin resistance is associated with endothelial 

dysfunction and impaired vascular relaxation which in turn 
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M E T H O D S

The Research Ethics Committee of the College of Medical, 

Veterinary and Life Sciences, University of Glasgow, 

granted the approval for this study. Eight healthy male 

volunteers were recruited through advertisements and 

personal contacts, after assessing their �tness through 

two pre-participation health screening questionnaires, 

PAR-Q and ACSM Health Fitness Facility pre-participation 

health screening questionnaire [8] for performing maximal 

exercise to volitional exhaustion. Different characteristics 

of all participants with mean ± SD are illustrated. Ht; Height 

in m, Wt; Weight in kg, BMI; Body mass index, SBP; Systolic 

blood pressure, DBP; Diastolic blood pressure, WC; Waist 

circumference, HC; Hip circumference, W:H ratio; Waist to 

hip circumference ratio. All the volunteers attend the lab on 

2 consecutive days. The total duration of their stay, was 6 to 

7 hours on the �rst day and about 30 minutes on the second 

day. On initial visit, the participants were requested to visit 

the lab in fasted. After signing consent forms, their height, 

weight, blood pressure, heart rate, waist and hip 

circumference were measured and body fat percentages 

were estimated using air displacement plethysmography in 

a Bod Pod. The fasting blood glucose concentrations of the 

participants were determined using glucometer (Accu-

Chek Aviva, Manheim, Germany). After rest 3 blood samples 

of 5 ml were taken, one each for endostatin, VEGF and 

fasting blood lipid pro�le and insulin concentration. The 

participants were then given isotonic drinking solution to 

restore some energy. The participants performed maximal 

exercise test on the tread mill using the modi�ed Taylor 

protocol [9]. During the test, maximal oxygen uptake of the 

participant was measured with breath by breath analyser 

(Medical Graphics Corporation, Borngasse, Germany). The 

test was completed by all the volunteers and they were 

encouraged to make a maximum effort. The effort was 

considered maximum, if most of the following criteria were 

observed, as per ACSM guidelines [8]: Achieved heart rate 

during the test was in the range of age predicted maximum 

contributes to atherosclerosis and other cardiovascular 

events [6]. In addition, deranged lipid pro�le and 

hyperglycaemias are impor tant determinants of 

endothelial dysfunction derived health problems, including 

atherosclerosis and peripheral vascular diseases [7]. 

Thus, the possibility of an association of endostatin with 

these metabolic factors could not be ruled out. Therefore, 

experiment was designed to look for the in�uence of high 

intensity exercise on endostatin and VEGF concentration in 

plasma for a longer duration (24 hours) after exercise and to 

investigate their correlation with other factors involved 

directly or indirectly in the pathogenesis and development 

of atherosclerosis. 

heart rate ± 10 bpm. A respiratory exchange ratio of more 

than 1.10. A post exercise lactate concentration of 8 mmol. 

A plateau in oxygen consumption (VO2) or failure in oxygen 

uptake by 150ml.min-1, beside increase in work rate, as 

shown in the �gure 6-1 from the data of one participant. A 

rating of >17 on Borg scale of perceived exertion. At the end 

of the test all the participants walked slowly for 5 minutes 

till the heart rate dropped to 120 bpm. Blood was taken by a 

�nger prick at 0, 3, and 5 minutes at the end of running to 

measure the lactate concentrations. The participants then 

relaxed in a quiet room and more blood samples were taken 

at 10, 30, 60, 120, and 240 minutes after the exercise. During 

this time, they watched movies or videos as per choice, 

while sitting on a chair. They were given biscuits and 

isotonic drinks during this time. After the �nal blood 

sample, cannula was removed and a full meal was served. 

They were asked to attend the lab on next day for a 24-hour 

sample.  On day 2 the participants attended the lab for two 

blood samples, one each for VEGF and endostatin.

Figure 1: Breath by breath oxygen consumption and carbon 

dioxide production.

Show oxygen consumption (VO2) and carbon dioxide 

production (VCO2) from one of the participant during 

exercise. The initial 3 minutes are the resting period and 

the maximum effort was noticed at 22 minutes. The dotted 

line on the horizontal axis shows the maximum effort 

period during which the plateau in oxygen consumption can 

be seen. The blood was centrifuged at 1000 RPM for 15 

minutes for endostatin and VEGF and at 3000 RPM for 15 

minutes for lipid pro�les and insulin.  Plasma was 

separated into 3 aliquots each for endostatin, VEGF and 

lipid pro�le into 1ml Eppendorf tube using disposable 

plastic pipettes (Wilford Ind. Nottingham, UK). Samples 

were analysed for endostatin and VEGF concentrations 

using QuantikinR ELISA kit of the R&D systems, while 

Insulin was measured using ELISA kit (Mercodia, Uppsala 

Sweden).  Plasma glucose, total and high density 

lipoprotein, triglyceride and non- esteri�ed fatty acid 

(NEFA) were determined using commercially available 

enzymatic kits. Friedewald equation was used for the 

determination of low density lipoprotein (LDL), as follow 
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[10]; LDL mmol l-1 = (Total cholesterol – HDL cholesterol) – 

(TG /2.2) Insulin resistance was determined using the  

QUICKI equation   as follow; QUICKI = 1/ (log G0 + logI0). 

Where G0 is the fasting blood glucose concentration in 

mg/dl, I0 is the fasting insulin concentration in Mu/l. SPSS 

version 17.0 and Minitab version 16.0 were used for the 

statistical analyses. The normalities of all variables were 

determined and where necessary log transformations 

were carried out. Summary statistics were carried out for 

data and presented as mean ± SD. ANOVA with repeated 

measures was used for checking the difference between 

the mean in pre and post exercise blood samples.  

Correlations between endostatin, VEGF and other 

variables were determined using person correlation. Box 

plot were produced to graphically present the data, where 

necessary.

R E S U L T S

The individual values for components of exercise and mean 

± standard deviation are shown. These indicate a maximal 

effort by all participants according to ACSM guidelines. 

BHR; Basal heart rate (beats per minute), Max HR; Maximum 

heart rate, Max Grad; Maximum gradient (%), BVO2; Resting 

oxygen consumption (ml/kg/min), VO2Max; Maximum 

oxygen consumption (ml/kg/min), RER; Respiratory 

exchange ratio, RR; Respiratory rate (breaths per minutes). 

Mean concentrations of endostatin in plasma before and 

after exercise are shown in �gure 2. It is clear, that single 

bout of short period of high intensity exercise increased 

the mean endostatin concentration as con�rmed by 

ANOVA with Bonferroni corrections (P < 0.001). The mean 

values were: 126 ± 16, 139 ± 15, 132 ± 12, 129 ± 12, 120± 23 and 

107 ± 15 ng/ml respectively, at 10 minutes, 30 minutes, 1 

hour, 2 hours, 4 hours and 24 hours after the exercise.  

These changes correspond to increases of 21% (P = 0.003), 

34% (P <0.001), 27% (P < 0.001), 24% (P = 0.001), 15% (P = 

0.07), and 3% (P = 0.883) compared to resting endostatin 

concentration. The changes at points 1-4 i.e. up to 2 hours 

post exercise were statistically signi�cant. The highest 

increase was observed at 30-minute interval after the 

exercise as shown in Figure 2. 

Anthropometric data and are physical characteristics of 

the participants shown in the Table 1 below.

1

2

3

4

5

6

7

8

Mean

±SD

34

25

36

27

30

34

22

40

31±

 6.1

1.68

1.85

1.61

1.82

1.91

1.71

1.75

1.80

1.77

± 0.1

75.1

69.9

61.3

72.2

70.1

67.2

69.7

88.9

71.8±

 7.9

26.6

20.4

23.6

21.8

19.2

22.9

22.8

27.4

23.1

± 2.8

112

116

123

123

118

130

118

126

121

± 6

76

76

76

82

81

80

62

76

76

± 6

79

80

75

88

74

83

81

85

81

± 5

93

99

79

99

95

99

96

94

94

± 7

0.85

0.81

0.95

0.89

0.78

0.84

0.84

0.90

0.86

±0.05

S. no
Age 

(Yrs.)
Ht.
(m)

Wt.
(kg)

BMI
(kg/m2)

SBP 
(mmhg)

DBP
(mmhg)

WC
(cm)

HC
(cm)

W:H
ratio

Table 1: Anthropometric and physical Characteristics of the 

participants

All the volunteers performed exercise without any 

complications. The mean duration for the test was 17.04 ± 

2.6 minutes (ranging 12 to 19 minutes) during which the 

participants covered a mean distance of 2.1 ± 0.34 Km. All 

the participants run at �xed speed of 8 km/hr with a mean 

maximum gradient of 11 ± 2%. The mean maximum heart 

rate achieved during the test was 191 ± 10 bpm which 

increased by 167% from the mean basal heart rate of 72 

bpm (p < 0.001). A mean increase of 38 ml/kg/min in oxygen 

consumption (VO2) was observed with the maximum 

oxygen consumption (VO2max) of 42 ml/kg/min achieved 

during the test (P < 0.001). Mean lactate concentration post 

exercise was 7.4 mmol (ranging 5.4 to 9.8 mmol). The 

individual values and mean ± standard deviations of the 

parameters of exercise are given in Table below 2.

1

2

3

4

5

6

7

8

Mean

±SD

68

71

68

70

82

82

76

63

72

± 9

180

194

184

210

184

194

196

184

191

± 10

12.04

19.25

18.04

18.16

19.10

15.07

19.28

15.44

17.04

± 2.6

1.45

2.40

2.20

2.25

2.38

1.84

2.43

1.93

2.1± 

0.34

7.5

12.5

10.0

12.5

12.5

10.0

12.5

10.0

11± 

1.9

3.3

4.3

4.8

4.3

3.9

4.8

5.4

4.0

4.3± 

0.6

33

45

44

39

45

39

47

44

42±

 5

1.20

1.44

1.29

1.59

1.17

1.23

1.34

1.30

1.3± 

0.6

62

48

39

49

35

48

47

41

46

± 8

S. no BHR
Max 
HR Duration distance

Max 
Grad BVO2

Vo2

Max RER RR

Table 2: Different parameters of exercise at base levels and 

during exercise 

Figure 2: Endostatin concentration before and different intervals 

after maximal exercise
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Endostatin concentration before and different intervals 

after exercise (0 = before exercise, 1= 10 minutes, 2 = 30 

minutes, 3 = 1 hour, 4 = 2 hours, 5 = 4 hours and 6 = 24 hours 

after exercise).  Signi�cant changes in mean endostatin 

concentrations were observed after exercise at 10 

minutes, 30 minutes, 1 hour and 2 hour intervals. (* = P value 

<0.05 between basal and time point, ** = P value <0.001 

between basal and time point). Clear circle represent 

outlier. The effect of exercise on VEGF concentration was 

also investigated.  The mean VEGF concentrations were: 

102 ± 46, 115 ± 35, 109 ± 40, 113 ± 38, 108 ± 53 and 99 ± 23 pg/ml 

at 10 minutes, 30 minutes, 1hour, 2 hours, 4 hours and 24 

hours respectively, after the exercise.  These changes are 

equal to 12% (P = 0.43), 26% (P = 0.04), 19% (P = 0.32), 24% (P 

= 0.067), 19% (P = 0.077) and 9% (P = 0.36), respectively. The 

increase in VEGF concentration was only signi�cant at 30-

minute interval (P = 0.04). The VEGF concentration 

remained higher than basal at all-time points up to 24 hours 

after exercise, as shown in Figure 3.

D I S C U S S I O N

healthy participants. Additional aims include the 

c o r re l at i o n  of  b a s a l  e n d o s t at i n  a n d  VE G F  w i t h 

anthropometric, physical and metabolic characteristics of 

the individuals. Moreover, the effects of changes in 

endostatin concentration on the respective changes in 

VEGF were also aimed. This study provided more 

conclusive results in terms of effect of exercise on 

endostatin concentration. The change in endostatin 

concentration was clear and more pronounced [1].  

Moreover, this study also veri�ed the results in the previous 

studies i.e. the basal endostatin concentration remained 

consistent and higher intensity of exercise signi�cantly 

increase the endostatin concentration for up to 2 hours. 

Additionally, no correlations of statistical signi�cance 

between anthropometric characteristics including body 

fat percentages and metabolic parameters including 

fasting lipid pro�le, fasting blood glucose and insulin with 

endostatin and VEGF were observed. Exercise also 

in�uenced VEGF concentration transiently and only at 30-

minute interval increase in VEGF was statistically 

signi�cant. The participants showed the increase in VEGF 

concentration at different time points after exercise. Due 

to this variation in person to person response after 

exercise, quanti�cation of VEGF is di�cult. However, it is 

worth noting that even those participants who showed an 

immediate decrease in VEGF after exercise, later on 

exhibited a concentration higher than basal. High intensity 

exercise showed signi�cant increase in endostatin. 

Although the endostatin concentration after exercise in 

plasma was higher than basal, up to 4 hours but 

signi�cantly high concentrations were observed up to 2 

hours. The results in this study con�rm the previous 

results, when the volunteers exercised at 70% and 80% 

predicted maximum heart rate.  Moreover, these results 

are also consistent with previous published studies carried 

out by many researchers [2;11; 12; 13; 14]. It seems that 

short bouts of relatively high intensity exercise increase 

the endostatin concentration transiently for duration up to 

2 hours. The extent of change in endostatin concentration 

was, however, different and can be attributed to the 

difference in mode, intensity and physical characteristics 

of the participants. Gu and his colleagues has reported a 

signi�cant increase up to 6 hours after exercise [2]. 

Physical �tness seems to affect the degree of increase in 

endostatin concentration after exercising  [13]. This also 

implies that many other reasons, such as easy fatigability, 

presences of co-morbid conditions and age of the 

participants could cause the difference in the extent of 

changes. This could be true as one study reported increase 

in endostatin concentration only in healthy and young 

individuals and not in old age individuals [14]. However, our 

results can be compared with study done by Suhr, who also 

This study was aimed to determine the effect of maximal 

intensity exercise to volitional exhaustion (VO2max) on 

plasma concentration of endostatin and VEGF in young 

Figure 3: VEGF concentrations before and different intervals 

after maximal exercise test

Figure shows the VEGF concentrations before and at 

different time points after exercise (0 = before exercise, 1= 

10 minutes, 2 = 30 minutes, 3 = 1 hour, 4 = 2 hours, 5 = 4 hours 

and 6 = 24 hours after exercise).  The signi�cant change in 

VEGF concentration was only observed at 30 minutes after 

exercise (P = 0.04). Clear circle shows outlier in basal VEGF. 

Correlations of changes in endostatin and VEGF with 

anthropometric lipid pro�le and exercise parameters. 

F i n a l l y,  t h e  c h a n g e s  i n  e n d o s t a t i n  a n d  V E G F 

concentrations were extensively correlated with 

anthropometric parameters (age, weight, height etch) lipid 

pro�le (Cholesterol,  TG, LDL, HDL) and exercise 

parameters (maximal heart rate, RER, VO2 max etc.), 

however, no signi�cant correlations of statistical 

importance were observed.

DOI: https://doi.org/10.54393/pbmj.v5i6.590
Shah I et al.,

Effects of Exercise on Endostatin and VEGF concentrations

PBMJ VOL. 5, Issue. 6 Jun 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
332



found signi�cant increase lasting for two hours after 

exercise  [11]. The effects of long term physical activity on 

the basal endostatin concentration are contradictory. 

Sponder and his colleagues reported signi�cantly high 

basal endostatin concentration in athlete males and 

females compared to their controls. It was assumed, that 

high basal endostatin concentration is due to the regular 

physical training of the athletes [13]. In contrast, decrease 

in basal endostatin concentration after 6 months of regular 

physical training in 50 – 60 years old individuals [15], as well 

as in long and short track elite runners have been reported 

[16]. The mechanism behind these differences is not clear 

and needs further studies. The other aim of the study was 

to correlate the basal endostatin concentration with 

anthropometric and metabolic parameters of the 

participants. Good metabolic pro�le indicates healthy 

endothelial status and well-being of the individual. It was 

hypothesised, that they might affect basal endostatin 

concentration, as well as the change in it after exercise. No 

correlations of signi�cant importance were observed 

either with the basal endostatin concentration or the 

change in it at any time point after the exercise. To the 

author's knowledge this is a complete novel �nding. It is 

interesting due to the fact that deranged lipid pro�le, 

glucose intolerance or insulin insu�ciency play important 

roles in early endothelial events leading to atherosclerosis. 

Despite endostatin being present in blood and basement 

membrane, did not show any interactions with these 

parameters. However, sample size is small to appreciate 

any such associations and study with a bigger sample size 

will be required to draw solid conclusion. Finally, no 

correlation of statistical signi�cance was observed 

between endostatin concentration and anthropometric 

measurements. The exercise intensity in this series of 

experiments was higher than used previously. The duration 

of near maximal exercise was shorter and the use of breath 

by breath measurement allowed the gas exchange to be 

monitored in real time. Different features of exercise 

showed no statistically signi�cant correlations with the 

changes in endostatin concentrations, at different time 

points after the exercise. These results are different from 

Gu who reported a strong linear correlation between 

change in exercise and peak oxygen consumption [2]. In 

author's opinion, the results in our study are more reliable 

because the values for the peak oxygen consumption, in 

Gu's study, were estimated by calculation rather than 

measured. Moreover, Gu's �ndings could not be con�rmed 

in later studies [12; 13]. It was observed consistently that 

moderate to high intensity exercise increase the 

endostatin concentration without direct correlations with 

any exercise feature. From this it can be assumed, that 

exercise does change the endostatin concentration by 

altering different mechanisms indirectly including 

increasing expression of enzymes involved in endostatin 

release [16]. Mean basal VEGF concentration of 91 + 34 

pg/ml in this study group is higher than that seen chapter 4, 

which was 75 + 36 pg/ml. It is clear from the broad 

con�dence intervals, shown in �gure 6-6, that there is 

substantial variation in basal VEGF concentrations. A wide 

range of basal concentrations, between 98 to 485 pg/ml, 

has been reported and this is attributed to the differences 

in genetic regulation and makeup of these individuals [17].  

Such variations make it di�cult to quantify the increase in 

VEGF after exercise. The Mean VEGF concentration 

increased initially after exercise until 30 minutes. After this 

time point, a pattern of increase and decrease can be 

observed, as shown in �gure 6. It can also be seen that 

mean VEGF concentration was never found to be lower than 

basal during this experiment. These results con�rm our 

earlier results that increase in mean VEGF concentration 

after exercise with no speci�c pattern. The literature about 

exercise as a regulator of VEGF is con�icting and limited. 

On one hand, increases in VEGF concentrations after 

exercise have been reported [18; 19; 20; 21]. The extent of 

increase in mean VEGF after exercise reported, varies from 

as low as 30% [19] to as high as 240% [20] and as acutely as 

30-minute post exercise to as long as 5 days' post exercise. 

These changes may re�ect different exercise modalities. 

On the other hand, a decrease in mean VEGF concentration 

after acute exercise has also been reported by [22; 2]. 

Again the modes of exercise in the above studies were 

completely different. In Gustafsson study, the participants 

performed one knee extension for 7 sessions of 45 minutes 

over a period of 10 days. Timings of the blood sample 

collection are crucial, as the �rst sample was taken before 

1st exercise session and the last sample was taken 24 hours 

after the 7th exercise session. In our study it was observed 

that exercise affect VEGF concentration transiently. The 

VEGF concentration tends to drop back towards normal at 

about 1 hour after exercise. So it is possible, that VEGF 

concentration 24 hours after exercise may be more or less 

the same as basal VEGF concentration. Similar results to 

Gustafsson have also been reported in another study, 

where long term endurance exercise programme for 6 

months, showed no alteration in VEGF concentration. 

Interestingly, post intervention plasma samples were 

taken, on next day after the last exercise session [15]. 

However, the study done by Gu, has shown the decrease in 

mean VEGF concentration signi�cantly up to 6 hours, a 

�nding which could not be con�rmed by published 

literature or this study. There is convincing evidence in the 

literature, that acute exercise bouts increase VEGF 

concentration in skeletal muscles and its subsequent 

release to venous circulation [19; 18; 23] but not to arterial 
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“Nosocomial infection or hospital acquired infection is 

de�ned as an infection that begins 48 hours after 

hospitalization or within 48 hours after being discharged 

that was not incubating at the time of admission at 

hospital”(1). Infection is one of the leading causes of death 

in the world (2). specially in low and lower-middle income 

countries (3). Although the global mortality rate due to 
4infections has dropped over the past three decades;  it still 

remains the leading cause of death and Pakistan is no 

exception, showing similar tendency (5,6). Intensive care 

units (ICUs) are often called the hubs” of infections. 

I N T R O D U C T I O N

DOI: https://doi.org/10.54393/pbmj.v5i6.481
Azizullah M et al.,

Impact of Educational Intervention in the Frequency of Nosocomial Infection 
among Patients Admitted in ICU of Tertiary Care Hospital: Interventional Study

1 1* 1 1 2Muhammad Azizullah , Ejaz Mahmood Ahmad Qureshi , Muhammad Saleem Rana , Asif Hanif , Faisal Izhar  and Ahmad 
3Humayun Asghar

¹Department of Public Health, University of Lahore, Pakistan

²Department of Community Dentistry, FMH College of Dentistry, Lahore, Pakistan

³Department of Medicine, Govt. M. Nawaz Sharif Hospital, Lahore, Pakistan

Objectives: Infection is one of the leading causes of death in the world especially in low and 

lower-middle income countries. Methods:  Patients (n=270) were included in a study that was 

conducted in ICU of a tertiary care public sector, Jinnah Hospital, Lahore for a period of 18 

months. Patients were divided into two groups (pre and post educational intervention) During . 

this period, information about patient's nosocomial infection rate, its distribution and patient's 

excess length of stay in hospital collected. Results: 42.6%) were males and 155 Total of 115 (

(57.4%) were females. Results showed 42 (15.9%) out of 270 participants suffered in Nosocomial 

Infection/Hospital Acquired Infection during treatment and stay in ICU. Conclusion:  It was 

concluded that educational intervention played a signi�cant role in controlling the nosocomial 

infection among patients admitted in the ICU.
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Extremely vulnerable population group with reduced host 

defenses and deregulated immune responses, multiple 

procedures, and use of invasive devices such as 

endotracheal intubation (7). central venous cannulations 

(8) mechanical ventilation (9). and urinary catheterizations 

(10). which distorts the anatomical integrity-protective 

barriers of patients are more prone to infection. The rate of 

both primary infection (at the time of admission) and 

secondary infection (ICU-derived infection occurs during 

stay) is higher in the ICU (11). Many high-income countries 

have well-established surveillance system to report 
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mean 1 to 7%.4 European Centre for Disease Prevention 

and Control (ECDC) conducted a point prevalence study in 

acute care hospital to estimated HAIs from 2011 to 2012, the 

results showing a prevalence rate of 6% of all patients.13 

ECDC also reported that the prevalence rate of HAI in 

tertiary care hospitals was 4-7% higher than specialized 

hospitals and secondary level hospital, where rate was 4.5-

6.5% (13,14). The rate of  hospital acquired pneumonia 

(HAP) was 8.1% in intensive care units (ICU).12 The 

incidence of HAI in USA was estimated 4.5%.in 2002.12 

USA conducted a multistate point-prevalence survey of 

health care-associated infections in 183 acute care 

hospitals in 2011. The estimated value of health care-

associated infections was 4.0% (15). Little information 

about HAI is available for low and middle-income countries. 

According to the World Health  Organization (WHO) report 

on the “Burden of Endemic Health Care-Associated 

Infection Worldwide” a systematic review of literature in 

2011, only 23 developing countries out of 147 (16%) reported 

this problem and in 97 out of 147 (66 %), there is no 

monitoring system as well as any published data.1 A study 

from the intensive care unit of Al-Shifa International 

Hospital, Islamabad found that 88 out of 346 patients 

(25.4%) aged 16 to 82 with an average age of 46 had 

hospital-acquired pneumonia (HAP) (16). Due to its 

increasing prevalence and lack of local data on its 

management, we designed current study in-order to 

evaluate its prevalence in our setups.
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hospital acquired infections (HAI). These systems include 

reporting the nature and site of the infection as well as 

programs of intermittent point prevalence survey studies. 

Hospital acquired infection is one of the world's greatest 

health burden. According to WHO, 4 million patients suffer 

from HAI in Europe each year. The prevalence is estimated 

at 7.1% in the United States (USA) and the annual 

nosocomial infection rate is estimated at 1.7 million 

patients with an average of 4 to 12 million cases with 

prevalence of 4% - 5% (12). Among the developing 

countries, only 23 of the 147 countries reported their 

national data. The prevalence rate in these countries 

ranged from 5.7% to 19% (12).  The World Health 

Organization (WHO) estimates that hundreds of millions of 

patients in developed and developing countries suffer from 

the hospital acquired infections each year. The rate of 

health care associated infection in developing countries is 

higher as compared to developed countries (12).Data 

compiled by the European Center for Disease Prevention 

and Control (ECDC) between 1996 and 2007 showed that the 

frequency of nosocomial infections ranged from 3.5% to 

10.5%, with mean 1 to 7% (4). European Centre for Disease 

Prevention and Control (ECDC) conducted a point 

prevalence study in acute care hospital to estimated HAIs 

from 2011 to 2012, the results showing a prevalence rate of 

6% of all patients (13).ECDC also reported that the 

prevalence rate of HAI in tertiary care hospitals was 4-7% 

higher than specialized hospitals and secondary level 

hospital, where rate was 4.5-6.5% (13,14).The rate of  

hospital acquired pneumonia (HAP) was 8.1% in intensive 

care units (ICU) (12). The incidence of HAI in USA was 

estimated 4.5%.in 2002 (12). USA conducted a multistate 

point-prevalence survey of health care-associated 

infections in 183 acute care hospitals in 2011. The estimated 

value of health care-associated infections was 4.0% (15). 

Little information about HAI is available for low and middle-

income countries. According to the World Health  

Organization (WHO) report on the “Burden of Endemic 

Health Care-Associated Infection Worldwide” a systematic 

review of literature in 2011, only 23 developing countries out 

of 147 (16%) reported this problem and in 97 out of 147 (66 %), 

there is no monitoring system as well as any published 
1data.  A study from the intensive care unit of Al-Shifa 

International Hospital, Islamabad found that 88 out of 346 

patients (25.4%) aged 16 to 82 with an average age of 46 had 

hospital-acquired pneumonia (HAP) (16).Due to its 

increasing prevalence and lack of local data on its 

management, we designed current study in-order to 

evaluate its prevalence in our setups. Data compiled by the 

European Center for Disease Prevention and Control 

(ECDC) between 1996 and 2007 showed that the frequency 

of nosocomial infections ranged from 3.5% to 10.5%, with 

M E T H O D S

Patients (n=270) were included in a study that was 

conducted in ICU of a tertiary care public sector, Jinnah 

Hospital, Lahore for a period of 18 months. Patients were 

divided into two groups (pre and post educational 

intervention). Patients acquiring nosocomial infection 

after 48 hours of admission in the ICU identi�ed during a 6-

month period following Infection Prevention and Control 

training sessions and then compared with retrospective 

data of same duration. All the patients 16 years and above 

admitted in ICU for more than 48 hours included in the study 

according to the de�ned criteria. Immuno-compromised 

patients and those suffering from chronic infection before 

admission in ICU were excluded. Date and site of infection, 

patient demographic information and device use, collected 

for each infection. During this period, information about 

patient's nosocomial infection rate, its distribution and 

patient's excess length of stay in hospital collected by using 

following method: Patient's nosocomial infection rate 

calculated by dividing the total number of patients with 

nosocomial infections by the total number of patients in 

the ICU (×100). Written consent was taken.
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Figure-2 showed death and survival rate of patients during 

stay in ICU. It showed that 54.07% patients died and 45.93% 

survived during study period.

D I S C U S S I O N

Total of 115 (42.6%) were males and 155 (57.4%) were 

females. According to table-1, 54 (40.0%) and 61 (45.2%) 

were in group I and group II respectively, while 81 (60.0%) 

and 74 (54.8%) were in these two groups respectively. 

Results showed insigni�cant difference between groups 

with p-value of 0.742.

R E S U L T S

Male

Female

54 (40.0%)

81 (60.0%)

61 (45.2%)

74 (54.8%)

115 (42.6%)

155 (57.4%)
.742Gender

Group I Group II 
Total P-value

Group

Table 1: Comparison of Gender in Both Groups

Regarding length of stay of participants in ICU, study 

showed that 52 (19.3%) participants stayed in ICU for 3 days, 

followed by 35 (13%) and 34 (12.6%) stayed in ICU for 4 and 5 

days respectively as shown in �gure-1.

Figure 1: Length of stay of patients in ICU

Table-2 showed that 135 Group II patients belonged to pre 

and 135 post intervention groups. Regarding ventilator days 

mean was 7.7259 and 5.3870 respectively in pre and post 

intervention groups, with standard deviation (Std.) 11.15038 

and 5.57854 in these two groups. Similarly mean and 

standard deviation of central line days pre and post 

intervention groups were 8.7481and 6.3593 and standard 

error mean 0.98105 and 0.51821 respectively. Regarding 

urinary catheter days mean was 8.7815 and 8.7815 

respectively in group I and Group II, while standard 

deviation (Std.) was 11.34970 and 6.30541 respectively

Group I

Group II

Group I

Group II

Group I 

Group II

Group I

Group II 

Group I 

Group II 

135

135

135

135

135

135

135

135

135

135

35.99263

8.7407

8.8926

6.7241

7.7259

5.3870

8.7481

6.3593

8.7815

6.5926

17.51566

17.98339

11.48042

6.33769

11.15038

5.57854

11.39879

6.02100

11.34970

6.30541

1.50751

1.54776

.98808

.54546

.95967

.48012

.98105

.51821

.97683

.54268

Age

ICUAdm. Days

Vent. Days

Cent. LineDays

U Cath. Days

Group Mean Std. Deviation Std. Error MeanN

Table 2: Information about Length of Patient's Stay in Different 

Figure 2: Frequency Distribution Of Participant's Survival And 

Death

Figure-3 showed that 42 (15.9%) out of 270 participants 

suffered in Nosocomial Infection/Hospital Acquired 

Infection during treatment and stay in ICU. Where 228 of 

270 (84.44%) had no Hospital Acquired Infection.

Figure 3: Frequency Distribution Of HAI at ICU

Table-3 showed that 27 (20.0%) patients in group I and 15 

(11.1%) in group II had sign and symptoms of HAI, while 108 

(11.1%) of group I and 120 (11.1%) patients in group II did not 

showed any sign and symptoms of HAI. Results showed that 

the association of hospital acquired infection among 

groups was insigni�cant with p-value (0064).

Yes

No

27 (20.0%)

108 (80.0%)

135 (100.0%)

15 (11.1%)

120 (11.1%)

135 (100.0%)

42 (15.6%)

228 (84.4%)

270 (100.0%)

.064HAI

Group I Group II 
Total P-value

Group

Table 3: Comparison of HAI in Both Groups

As far as gender of the patients is concerned, study 

demonstrated that in both groups, most of the patients 

were females in Group-I Pre Educational intervention 
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C O N C L U S I O N

(60.0%) and in Group-II Post Educational intervention 

(54.8%). However, no signi�cation association was found 

(P=0.742). But the �ndings of a similar study carried out by 

Abramczyk and associates (2011) in a teaching health care 

facility of Brazil highlighted that in both groups majority of 

the patients were males. Study reported that in pre-

interventional group, 51.4% patients were male and 48.6% 

were females while in post-interventional group, 60.3% 

patients were males and 39.7% were females. However, 

this study was also unable to provide signi�cant results 

(P=0.383) (17). A study carried out at International Shifa 

Hospital Islamabad also reported that 25.4% patients aged 

16-82 years with an average age of 36 years had hospital 

acquired pneumonia (16). It has been reported that gender 

related difference of nosocomial infection, re�ecting 

potential confounders (18). A study carried out in a tertiary 

care health facility revealed that among patients who 

admitted in the intensive care unit from 1995 to 2004, 34% 

women developed nosocomial infection. While pneumonia 

was more frequent in men, whereas urinary tract infections 

(UTI) were predominant in women, during mechanical 

ventilation while stay in ICU did not differ between genders. 

This study concluded that female patients developed more 

nosocomial infections and were at increased risk of ICU 

mortality (18). Health care associated infections not only 

threaten the patient's health and life but also bring 

additional burden to patients and healthcare system, direct 

economic loss and prolong hospitalization. Information 

regarding the length of patient stay in different processes 

in ICU varies from 6.7 to 8.8 days. Similar results were 

reported by Huixiu Jia et.al who mentioned that length of 

stay due to hospital acquired infection increased from 9.7 

to 10.7 days in different hospitalslso and also revealed the 

intensity of hospital acquired infections increased with the 

increase in the length of stay (18). Similar results were also 

reported a study done in France (19), Iran (20) and Saudi 

Arabia (21). Several studies have shown the increased 

length of stay due to hospital acquired infections but had 

poor comparability, because most studies were limited to 

infections of single site or caused by a single organism, and 

the characteristics of patient were different (22-24). The 

effect of different infection on length of stay were 

analyzed, among them blood stream infection prolonged 

hospital stay for 6.3 to 8.7 days in comparison of 

multicenter study involved 69 tertiary care ICU of 37 cities 

in 11 counties revealed that the extra length of stay due to 

blood stream infection was 9.8 days (25). Through these 

studies, it can be said that the blood stream infection can 

cause longer stay of hospitalization. In ICU the mortality is 

associated with several risk factors of which nosocomial 

infection is the most signi�cant. Critical ill patients are 

treated in intensive care units; death rate and treatment 

success depend upon proper utilization of technological 

and human resources as well as ICU staff training. Among 

ICU patients, mortality is associated with duration of 

hospital stay, patients condition, sedation, immobility, 

coma, mechanic ventilation, intubation, neurological 

disease, vasopressors drugs usage, glycemic index and 

agitation. Prolonged stay in the ICU enhance the risk of 

mortality (26). Mortality rate in both groups was evaluated 

in the present study in which found that patients of both 

groups who stayed in the intensive care unit, death 

occurred  more than half (54.1%) of the patients died while 

45.93% survived during the study period. In Group-I, 58.5% 

and in Group-II, 49.6% patients survived while mortality 

was observed in 41.5% and 50.4% in Group-I and Group-II, 

respectively. It showed the impact of intervention as 

mortality rate among ICU patients reduced after the post 

educational intervention. However, no signi�cant 

association was found between both groups (P=2.148). The 

�ndings of this study are comparable with a study 

performed by Mitsogianni and collaborators (2016), who 

con�rmed the post intervention impact on the mortality 

rates, as mortality rate among ICU patients was 32.2% 

which reduced to 30.6% after educational intervention, 

however the result was found statistically insigni�cant 

(P=0.789) (27). Nosocomial infection is transmitted to the 

patients during hospital stay. WHO data showed that the 

most signi�cant factors associated with incidence of HAI 

among high income countries are: age above 65 years, 

admission in ICU and stay >7 days etc. Hospital stay in ICU 

can reduce the probability of transmission of nosocomial 

infection (12). 

It was concluded that nosocomial infection among patients 

admitted in the ICU is reliant on duration of hospital stay but 

educational intervention played a signi�cant role in 

controlling the nosocomial infection among patients 

admitted in the ICU. 
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Original Article

PAKISTAN BIOMEDICAL JOURNAL 

Coronavirus disease 2019 (abbreviated “COVID-19”) a viral 

disease of respiratory system was �rst detected in Wuhan, 

China, November 2019. An extremely infectious and 

communicable disease with symptoms of fatigue, dry 

cough, myalgia, fever, followed by shortness of breath, 

dyspnea and later respiratory failure or acute respiratory 

distress syndrome and coagulation dysfunction [1]. 

Medical professionals being �rst line workers have a 
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Special control measures have been taken by government of Pakistan during COVID-19 

pandemic. Implementation of these measures were dependent on knowledge, attitudes, and 

practices (KAP) of population towards disease. Objectives: To assess KAP of residents of 

Pakistan towards COVID-19 during outbreak. Methods: It was a web-based, cross-sectional 

study. The study was designed using Google Forms and was distributed through "WhatsApp" 

groups. The objectives and purpose were explained to respondents. The survey was completed 

by clicking on responses to closed-ended multiple choice questions measured on Likert Scale. 

Results: Overall awareness for all respondents was adequate with majority reporting correct 

answers. Less than half of respondents knew about correct use of sanitizer and gloves. 

Frequently missed questions with correct responses were about use of alcohol base sanitizer to 

disinfect hands 104 (32%), disinfect gloves 56 (17%), ideally required concentration of alcohol 131 

(40%) and primary use of gloves 71 (228%). Conclusion: Knowledge about disease was found 

acceptable with encouraging attitude and satisfactory practices. However, most respondents 

lacked knowledge about use of sanitizer and gloves. It is important to devise a Health Education 

campaign and public guidelines at national level to target all socio-economic groups, to stop 

spread of COVID-19.
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serious occupational threat, caused by this pandemic 

because of frequent exposure to infected people [2]. They 

should know about intra-hospital transmission, symptoms 

and preventive measures of disease [3]. A study 

highlighted that misunderstandings and lack of knowledge 

among medical professionals resulted in improper 

diagnosis and poor management of disease [4]. Primary 

prevention is based on measures adopted to break 
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groups of medical professionals including doctors, nurses, 

paramedics,  pharmacists and non-medicals l ike 

engineers, army o�cers, teachers, bankers, and college 

students. Respondents were free to take part as a 

volunteer in study. Those who agreed were asked to 

complete response to questions on survey that was 

measured on Likert Scale. Survey questionnaire consisted 

of four parts: demographics, knowledge, attitude, and 

practices. Questionnaire included questions related to 

COVID-19 i.e. use of masks, hand hygiene techniques, use of 

sanitizers and gloves (Table 1). A score of 1 was awarded for 

each correct answer. Descriptive data analysis was 

performed using SPSS-20 and MS-Excel. 

PBMJ VOL. 5, Issue. 6 Jun 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

communication of epidemiologic triangle (agent, host and 

environment) at any level. Patients primarily rely on 

conservative treatment and management for agent, has no 

speci�c anti-viral medicine. Preventive measures for host 

include social distancing, masks, personal hygiene (hand 

washing, sanitizers use) avoiding gatherings, wearing 

protective clothes, and screening of population for 

disease. Being air borne/droplet infection, environment 

plays vital role in communication of disease, therefore 

disinfection of �oors is  ver y impor tant to keep 

environment clean. Preventive measures such as 

avoidance of public gatherings, wearing face masks, hand 

washing practices with soap or disinfection with 60 - 80% 

alcohol-based sanitizers (if soap and water not available), 

avoid touching mouth, nose, eyes with unsterilized hands, 

screening of cases, tracing contacts, and quarantine being 

recommended for reduction of transmission of disease [5]. 

Similar study conducted in Latin America pointed out that 

people developed different reactions, massive fear with 

anguish and were reluctant to adopt preventive measures 

[6]. Another study highlighted that attitude of people to 

adopt preventive measures was associated with level of 

knowledge. Positive attitude develops with more 

information and education towards preventive measures 

of COVID-19 [1]. Similarly, disinformation, type of 

information or no information would be another barrier 

towards attitude and practices against COVID-19 [7]. On the 

other hand, in developed nations like Singapore, a study 

revealed that people trusted their government and took 

measures implemented by government even with little 

information [8]. CDC recommended to cover face with 

surgical masks when in community to minimize public 

transmission of disease [9]. However, WHO recommended 

to wear mask only if person is suffering from disease 

symptoms to protect others from getting infection [10]. 

Neighbors of Pakistan, China, India, and Iran with religious 

and ethnic groups traveling to and from these countries. 

First case of COVID-19 reported on 26th February 2020 in 

Pakistan had also travelled back from Iran and currently our 

neighbour India having highest number of delta variant [11]. 

New strategies were developed and implemented for 

prevention and control of pandemic and as days passed, 

government response became more forceful. Social 

distancing, use of face masks, hand sanitizers, wearing of 

gloves and later followed by lockdown [12]. This article 

emphasizes on exploration of Knowledge, Attitude and 

Practices (KAP) of prevention and control measures 

adopted for COVID-19 by population of Pakistan.

It was a web-based, cross-sectional study, designed using 

Google Forms and were distributed through "WhatsApp" 

groups and emails. Survey was distributed to WhatsApp 

R E S U L T S
From 11/05/2020 to 17/05/2020, a total of 324 respondents 

completed survey. Respondents were predominantly male 

202 (62%), with a mean age of 37.5 years. Two hundred and 

twelve (65%) were married. Education level of respondents 

included 145 (45%) postgraduates, 141 (43%) graduate, 32 

(10%) FSc and 6 (2%) with matric quali�cation. Majority of 

respondents were doctors 124 (38%), engineers 46 (14%), 

nurses 29 (9%), students 29 (9%), teachers 15 (5%) and 81 

(25%) from miscellaneous occupational backgrounds 

(Table 2). Knowledge test about symptoms of disease, dry 

cough, fatigue, myalgia and fever were correctly replied by 

180 (56%) respondents and difference between COVID-19 

and common cold was rightly known to 176 (54%). Answers 

about rate of infectivity by asymptomatic person was 

correctly responded by 136 (42%) and mode of spread of 

disease by 156 (48%). Prevention of disease by wearing 

mask was correctly responded by 134 (41%) and 162 (50%) 

respondents knew that it was important to avoid public 

places and transport as preventive measure. Accurate 

approach towards treatment methods was known to 160 

(49%). However, knowledge about use of 70% alcohol-

based sanitizer for hand sanitization in 30 seconds was only 

known to 104 (32%) respondents and 90 seconds for latex 

gloves sanitization to 56 (17%) respondents only. About 

attitude towards COVID-19 pandemic only 109 (34%) were 

satis�ed, by timely measures adopted by government. 

Majority of respondents 179 (55%) attentively listened 

preventive measures and 192 (59%) took self-measures 

against disease. Also, majority 188 (58%) agreed that it was 

responsibility of all citizens to take measures to control it. 

More than half 170 (52%) were quite certain that pandemic 

would be controlled after some time. Practicing safety 

measures signi�cantly different among age-groups, 

genders, marital status, and education levels. Most 174 

(54%) said that they wear mask and 175 (51%) used gloves 

when going out of home. Additionally, 142 (44%) did not visit 

any crowded place during recent days. Also, most 127 (39%) 

preferred to wash hands with soap, while only 91 (28%) used 
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hand sanitizer. Mostly respondents were not aware of 

preferred hygiene method of hand sanitization and wearing 

gloves.  Only 131 (40%) know that 70% is correct alcohol 

base concentration for hand sanitization and 71 (22%) were 

aware that advantage of wearing gloves is a reminder to 

avoid touching face. It was 12 points scored questionnaire 

and with 8.12 average points, 8 median and 1-12 was range 

of respondents scores. 

Figure 1: Total points scored distribution

Frequently asked questions were about use of alcohol base 

sanitizer to disinfect hands, disinfect gloves, ideally 

required concentration of alcohol and primary use of 

g loves.  Inference clear ly  indicates that  mostly 

respondents were lacking knowledge about use of 

sanitizer and gloves.

Male

Female

Not preferred to 

15 to 29 years

30 to 49 years

50 years and above

Married 

Single 

Doctor

Engineer

Nurse

Student

Teacher

Miscellaneous 

Postgraduate 

Graduate 

Fsc

Matric

201

121

 2

120

124

80

212

112

124

46

29

29

15

81

145

141

32

6

62%

37%

1%

37%

38%

25%

65%

35%

38%

14%

9%

9%

5%

25%

45%

44%

10%

2%

56.5

12.97

70.71

34.03

72.39

3.3

7.69

3.24

0.63

2.24

0.04

0.01

0.09

0.27

0.05

Gender  

Age

Marital status

Occupation

Education

Groups Sub-Groups N % SD t stat p value

Table 1: Demographic data of respondents (n=324)

1

2

3

4

5

6

7

Knowledge SD

Dry cough, fatigue, myalgia, 
and fever are main clinical 
symptoms of disease.

Common cold with stuffy or
 runny nose or sneezing are 
some common symptoms.

COVID-2019 infected person
 without fever do not infect 
others. 
Mode of disease spread is 
airborne/droplets.

People should wear masks 
to prevent spread of disease.

Disease can be prevented by
 avoiding crowded places and
 public transport. 

Quarantine and medical 
treatment of patients is 
effective ways to reduce 
spread of disease.

180 (56%)

176 (54%)

136 (42%)

156 (48%)

134 (41%)

162 (50%)

160 (49%)

94 (29%)

101 (31%)

159 (49%)

141 (44%)

158 (49%)

132 (41%)

130 (40%)

50 (15%)

47 (15%)

29 (9%)

27 (8%)

32 (10%)

30 (9%)

34 (10%)

64.7

69.3

70.5

66.9

69.1

65.8

2.82

2.88

2.69

2.65

2.79

2.70

2.84

0.052

0.051

0.057

0.059

0.054

0.057

0.052

No True (%) False (%)
I don't 
know 

(%)
t stat

66.1

p value

Table 2: Knowledge towards COVID-19 (n=324)

8

9

Knowledge 60 Sec

Time required to 
disinfect hands 
by a 70% alcohol-
based hand sanitizer.

Time required to 
disinfect latex gloves 
by a 70% alcohol- 
based hand sanitizer.

55 (17%)

35 (11%)

62 
(19%)

36 
(11%)

104
(32%)

45
(14%)

21
(6%)

56(17%)

65
(20%)

128(40%)

No Immediately 15 Sec 30 Sec
90 Sec 
& more

17
(5%)

24(7%)

SD

32.0

37.8

4.1

3.4

0.005

0.009

I don't
know

t 
stat

p 
value

Table 3: Knowledge towards the use of hand sanitizer and gloves

1

2

3

4

5

Knowledge SD

Satis�ed with measures 
adopted by government.

Listened preventive 
measures against disease.

Any self-measures taken 
against disease.

It's responsibility of every 
citizen to control pandemic.

COVID-19 will be controlled 
after some time. 

No True (%) False (%)
I don't 
know 

(%)
t stat p value

109 (34%)

179 (55%)

192 (59%)

188 (58%)

170 (52%)

154 (48%)

145 (45%)

132 (41%)

136  (42%)

73  (23%)

61(19%)

–

–

–

81 (25%)

46.50

24.02

42.4

36.7

53.8

4.02

9.52

5.40

6.23

3.47

0.028

0.033

0.058

0.051

0.037

Table 4: Attitude towards COVID-19 (n=324)

Table 5: Practices towards COVID-19 (n=324)
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D I S C U S S I O N

56% respondents, contributing to study were having good 

knowledge about disease with a positive and encouraging 

attitude with optimistic practices to take preventive 

procedures which was instrumental in limiting prevalence 

of disease. Pandemic disease spread globally in almost all 

countries of world with a mortality rate of about 5.7% [1]. 

Government of Pakistan took measures to minimize 

prevalence of disease but additional efforts were required 

to further educate population with more correct and 

reliable information using social media, internet or 

Television channels. Results of this study were in 

conformity with Chinese study where educated population 

were more knowledgeable and followed preventive 

measures with zeal and zest [13]. It was also noted just like 

another similar study carried out in China that it made them 

to realize and take more effective measures against 

disease if respondents have a clear knowledge about 

symptoms and mode of transmission and understanding 

about disease [14]. Our study just like Egyptian study 

showed an encouraging attitude of respondents towards 

policies adopted by government. They were found 

con�dent that by adopting these measures and self-

practice of hand washing, using sanitizers, and limiting 

personal contact, they would be able to restrict and 

ultimately stop spread of disease [15]. It was observed from 

study that mostly respondents were following CDC and 

WHO recommendations to wearing face masks. Although 

wearing mask is most important measure to restrict human 

to human spread of disease beside other measures like 

hand washing, sanitization, and social distancing. Another 

Table 6: Pearson Chi-Square Test

study evaluated that wearing medical mask was found 

more effective as compared to cotton cloth masks to 

restrict spread. However, use of N95 respirator face mask 

should only be restricted to medical staff attending 

patients [16]. CDC recommended use of alcohol-based 

hand sanitizers to restrict transmission of communicable 

disease [17].  Questions of this study focused on KAP of 

hand washing hygiene techniques of soap. Most 

respondents were lacking knowledge about use of 

sanitizers, gloves and were not following as recommended 

by CDC or WHO [18]. Our study had limitations since survey 

sample size was small and geographically limited and 

therefore results of study may not generalizable. 

Additionally, survey also had inherent limitations of cross-

sectional study. Impact of following guidelines and 

practices in prevention and control of COVID-19 

transmission could not be ascertained and would require 

future research [19-20].

C O N C L U S I O N

It is concluded that about 56% of educated population and 

higher level of socio-economic status were found with 

acceptable knowledge, encouraging attitude and 

satisfactory practices. Mostly knowledge was gained 

through social media and TV channels, which have 

advantages and disadvantages. Therefore, areas of gap in 

knowledge, attitude and practice were observed among 

studied population. It is very important to devise a Health 

Education campaign of public health policies and 

guidelines at national level to target all socio-economic 

groups to further increase KAP among population to 

restrict spread of COVID-19.
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Prior to conducting therapeutic trials on people, it is critical 

to do experimental studies on animal models to determine 

the origin and pathophysiology of the illness process [1]. 

Animal  models  are thus ut i l ised to  analyse the 

etiopathogenesis, clinical features, immunological and 

histopathological characteristics of the diseases affecting 

the periodontium and by testing the success of emerging 

operational procedures of dental diseases, and to validate 

the �ndings before implementation on people [2]. The 

disorders that affect the gingiva and periodontium are a 

group of chronic in�ammatory diseases that affect the 

periodontium's supporting tissues. Most importantly, the 
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bacterial plaque, which is a thin adherent microbial bio�lm 

around the teeth is the primary cause of many periodontal 

disorders. To prevent these disorders, it's crucial to 

understand the disease's aetiology, pathophysiology, 

biomaterial use, and tissue reactions to novel procedures 

in animal models before applying them to humans.
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M E T H O D S

This research was conducted using latest Prisma 

guidelines 2020. 

Search Strategy:Data retrieved for this study was 

searched on PubMed, google scholar, and Cochrane 

libraries (Figure 1).
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Figure 1: PRISMA �ow diagram for inclusion and exclusion of 

articles

understanding of biological processes signi�cantly [8].

· Many signi�cant biomedical breakthroughs have 

been made as a result of it [9].

· Antibiotics, insulin, vaccinations, and organ 

transplantation are just a few of the therapeutic and 

preventative treatments that have been developed using it 

[10].

General Practicing Guidelines: The amended guidelines 

for the use of animals in scienti�c study were prepared by 

the Indian national science academy. It is simple to obey 

the ethical criteria when it comes to the use of animals in 

research if you understand the guidelines [11].

· Allowing and providing facilities for the use of 

animal models for research purposes should be allowed 

and provided depending on the need [12].

· It is recommended to researchers that they avoid 

using animals unless it is necessary. They should also make 

certain that no unneeded strain or injury occurs [13].

· It should offer proper care and housing for the 

animal models utilized in research, as well as to ensure their 

physical comfort and their healthy life [14].

· Experiments on animals should be obtained from a 

well-known animal institution that can provide information 

on the health, genetics, and status of nutrition of each 

animal model [15].

· To train and give opportunities to the medical 

researchers as well as to support the employees who care 

for them [16].

Ethical Guidelines: Before beginning their research with 

experimental animal models, scientists should follow the 

rules of ethics towards animals at the level of institution 

and at the level of national. The animal ethics committee 

should be rigorously followed by everyone [17]. The 

committee should include a mix of stakeholders from main 

research institute, collaborative institute, veterinary 

specialist, society representative, a member of regulatory 

agency, and a competent professional in case expected 

radioactive exposure [18].  Before beginning the 

experiment, this committee should examine the animals, 

scientists, and workers managing the animals. The 

following are some of the ethical rules for using models of 

animals in dental research that must be followed.

1. Animal research should only be undertaken if they 

are at utmost importance to improve human or animal 

health and increasing knowledge in health promotion [19].

2. Ensure that minimum number of animal subjects 

are chosen.

3. Treat animals with respect and ensure that they 

have suitable living conditions [20].

4. Anaesthesia should be used for experiments that 

produce discomfort or pain.
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R E S U L T S

Different Models in Practice: Primates other than humans, 

rodents, and other animals such as dogs and hamsters are 

also   employed in dental research, each with their own set 

of bene�ts and drawbacks. Various areas of dentistry have 

used the bulk of animals for the purpose of experiment for 

last two decades [3]. Most of the animals utilized in dental 

research were yet alone for the purpose of instructions and 

training. Smaller animals were mostly used in dental 

research faculties and larger animals were used as a last 

resort for testing new surgical methods before they were 

used on humans. To understand the causes and 

pathophysiology of periodontal diseases, experiments are 

done on animals for the purpose of dental research [4]. The 

use of animal models helped tremendously in the �eld of 

tissue engineering. A recent study conducted on rats and 

rabbits in the year of 2019, has shown the repair of damaged 

cartilage with the help of mesenchymal stem cells growth 

through differentiation and replacement of cells [5]. These 

animals were treated with exosomes which are basically 

the type of extracellular vesicles that contains proteins, 

DNA and RNA of the cells that secretes them. Thus, 

showing increase proliferation of cells and deposition of 

matrix for the regeneration of cartilage [6]. Various types 

of animal models were utilised in periodontal research 

according to the clinical studies and systematic reviews 

[7]. Bene�ts of Animal in Research: The following are some 

of the advantages of using animal models in research.

· The use of animals in study has aided our 
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Procedures to Reduce Unethical Ways of Animals Use in 

Dental Experimentation: To reduce the unethical ways of 

using animals in experimentation, alternative models have 

been introduced.  This method is useful as it is time 

e�cient, requires less manpower and cost-effective. Stem 

cell ,  DNA chips,  micro�uidics chips,  new image 

technologies are some examples to animal testing 

alternatives. Mo doubt that these alternatives will reduce 

animal use in and experiments. 

Alternatives to Animal Models: Possibilities other than 

animal testing comprise of knowledgeable tests utilizing 

human cells and tissues which is also called as in vitro 

techniques, up to date computer-modelling techniques 

also known as in silico models, and studies involving human 

volunteers. Technological and scienti�c advancements in 

the discipline of toxicology and drug development have 

declined the demand of animal models [31]. Two new 

techniques have been used for dental pulp-dentin 

regeneration [32]. One of which is revascularization 

procedure while the second approach is to graft 

mesenchymal stem cells into canals after root canal 

therapy [33]. Similarly, for dentine regeneration the stem 

cells play a very crucial role [34]. Exploration of nano 

medicine cover many localities which include transfer of 

drugs, formation of vaccines, microbicidal, devices for 

recognition and imaging, implants, highly productive 

screening programs by operating biotic, nonbiological, 

bionics or combination materials [35]. Another technique 

is the use of macromolecular crystallography for 

exploratory step which focuses on the use of automated 

robotics and least human interference [36]. The 

application of Machine Learning to prognosticate the 

grade of printing specifying the printing process in 

extrusion-based 3D printing of biological substances. 

These procedures manifest acceptable printing situation, 

thus lessen the number of experimentation necessary for 

testing [37]. Latest progress in optogenetics have mainly 

concentrated on neuroscience and has recently shown 

progress in other �elds involving stem cell research and 

regenerative medicine increasing awareness in well-being 

and illness conditions [38]. Nano electromechanical 

systems are developing, along with current scienti�c 

learning and technological implementations approaching 

latest experimental practices and offering new diagnostic 

and molecular interactive applications [39]. Need for nano 

informatics arises from some utmost challenges faced by 

nanotechnology, nanomaterial is helpful in sharing of  data  

and give a way to develop methods and devices speci�c to 

the nano level [40]. New strategies have been developing 

after a lot of efforts for HIV-1 treatment and diagnosis, by 

using micro- and nano-scale technologies, objective is to 

5. Animals that are unable to be alleviated or healed 

at the conclusion of the study should be put to sleep.

6. Every person conducting animal research should 

be quali�ed or have prior experience.

7. Wherever possible, in vitro procedures and ex vivo 

animal models can be employed to limit the number of 

animals needed [21].

8. The three r's are the most important rules to follow 

while conducting research on experimental animal models. 

Russel and Burch's three r's are replacement, reduction, 

and re�nement. When it comes to experimental animals 

used in research, the three rules should be followed: the 

animals should only be used when absolutely required. The 

sample size for the required number of the animals should 

be optimized to the minimum level [22].

9. Furthermore, the committee for the purpose of 

control and supervision of experiments on animals 

(CPCSEA) instilled the 4 r's credo - replacement, reduction, 

re�nement, and rehabilitation of animals used in 

experiments [23]. The CPCSEA has made it a national 

p o l i c y  to  i n c l u d e  p o s t- ex p e r i m e n t a t i o n  a n i m a l 

rehabilitation as part of the research. The inclusion of the 

fourth r's to the research �eld encourages the researcher 

to take on more responsibilities [24].

Regulations of Animal Testing with Animal Welfare Act: 

The best science comes from the best animal welfare. The 

status of an animal is referred to as animal welfare; the 

treatment that an animal receives is referred to as animal 

care, livestock farming, and fair treatment [25]. Animal 

welfare has recently been a major consideration when 

doing animal experiments. Many regulatory organizations 

are concerned about animal welfare, and as a result, 

guidelines for adequate animal care and utilisation during 

research are being developed [26]. Only after pressure 

from animal rights organizations and the general public did 

regulating agencies emerge [27]. These regulatory bodies 

passed legislation governing the treatment and use of 

laboratory animals. Regulatory agencies both at national 

and international level has set up different guidelines to 

oversee the experiments [28]. The ethical requirements 

should be met and a prior approval from these regulatory 

agencies is mandatory before initiating any research on 

animals [29].

Importance of Animal Pro�les Prior to Use in Research: 

Each animal and each experiment have its own pre-

requisites. The potential animal subjects should be 

pro�led. The pro�ling might include psychological 

standards, research requirements, age, breathing pattern, 

and temperature, but is not limited to these only. In more 

precise experiments, even the DNA and the living premises 

of the animals are tested [30].
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cope up with these problems using emerging technologies 

[41].

Future Perspectives: Science and technology have been 

widely accepted and integrated into the health sector. With 

rapid advancement, new streams of research have 

emerged. In the contemporary research domains, the 

biomedical research is more relevant to the animal studies. 

Moreover, the genetic and cellular engineering has been at 

the forefront of root causes and the solutions various 

human diseases and viruses.  

Some objectives and suggestions to follow during the 

animal model usage are as follow:

· Replacement of the living subjects to computer 

experiments and simulations. 

· By reducing animal use to by adopting in vitro 

methods or ex vivo methods

· Advancement to current level in biomedical 

research can improve the animal models. 

· A n i m a l s '  s a f e t y  d u r i n g  r e s e a r c h  a n d 

experimentation must be a permanent consideration.

C O N C L U S I O N

Initially research is an abstract idea, which should be 

properly tested and veri�ed. The non-human subjects have 

been used for the overs for this validation. However, these 

experiments are sometime a source of abuse for animals 

and in some cases very unethical. Different regulators have 

set up different guidel ines but sti l l  the idea of 

experimenting on live animals is broadly criticized.  New 

technologies such as virtual reality, image processing, and 

augmented reality has emerged, which could be a good 

alternative and can be more convincing than other 

experimentation methods.
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Systematic Review

PAKISTAN BIOMEDICAL JOURNAL 

A medical device is de�ned as “any an instrument, 

apparatus, implement, machine, contrivance, implant, in 

vitro reagent” and “intended for use in the diagnosis of 

disease or other conditions, or in the cure, mitigation, 

treatment, or prevention of disease, in man or other 

animals” [1]. New medical and dental devices are launched 

by introducing a prototype. These prototypes have to go 

through a number of tests and later modi�ed and improved 

till they are rendered safe and �t for the desired usage [2]. 

These tests include in-vitro mechanical tests, in-vivo 

animal tests and clinical trials. A number of factors have to 

be considered before designing the clinical trials which 
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affect the �nal result and safety of these devices [3]. 

Clinical trials ensure that the new device is effective and 

safe when used in accordance with the advice of the 

manufacturers [4].  Many organizations exist to ensure the 

quality and e�cacy of these new medical and dental 

devices like the Food and Drug Administration (FDA) in the 

United States [5] Figure 1, European Medicine Association 

(EMA) in Europe and The Pharmaceuticals and Medical 

Devices Agency (PMDA) in Japan [6]. Speci�cally, the 

Centre for Devices and Radiological Health (CDRH) within 

the FDA is responsible for protecting and promoting the 

health of the public by making sure that the patients have 
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prompt access to high quality, effective and safe medical 

and dental devices [7].

Table 1: Classi�cation of devices under FDA

PBMJ VOL. 5, Issue. 6 Jun 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

Figure 1: FDA Approval Pathway for Medical Devices

Premarket Approval: Approval of new devices is a 

technical process and most of the manufacturers are small 

scale business owners lacking the manpower and 

expertise to tackle these technical issues, thus delaying 

the approval and market entry of their product [8]. The FDA 

has divided medical devices into three regulatory classes 

according to their clinical usage; Class I, Class II and Class III 

[9]. The FDA depends on “valid scienti�c evidence” to 

classify and regulate medical and dental devices, “valid 

scienti�c evidence” being available to the general public. 

FDA was authorized to regulate the manufacturing as well 

the marketing processes of innovative medical and dental 

devices in 1976. The FDA has established two pathways for 

regulation of new devices, one being the 510(k) pathway and 

the other being the Premarket approval (PMA) [10]. 1976 

onwards, devices that are rendered less complicated and 

risky are cleared through a rather simple process called 

510(k) pathway without the need to perform clinical trials 

[11]. Whereas the approval of new high risk new medical and 

dental devices need to have Premarket approval (PMA) 

which requires clinical trials [12]. Pre-market approval 

(PMA) is more rigorous than 510(k) pathway as problems in 

the device may lead to severe adverse and undesirable 

effects requiring a very strict regulatory protocol before 

they can be certi�ed safe [13]. 510(k) pathway is a 

submission made to FDA by the manufactures to acquire a 

certi�cate that their product is legally safe and effective for 

the desired purpose [14]. By law, 510(k) only requires 1 

feasibility study and 1 pivotal study [15] but  510(k) is the 

strictest marketing protocol requiring class 1 and class 2 

evidence [16] Table 1. Though Class I low risk devices are 

generally exempted from 510(k) pathway, clinical evaluation 

is a must for Class III high risk devices approval [17]. For 

example, new implanted devices are approved through 

510(k) pathway mostly but a few of them  need the more 

rigorous premarket approval(PMA) [18]. The FDA and 

sponsors collaborate to plan clinical trials according to the 

device's design and technology, its clinical use, collection 

of date and patients' bene�ts and risks [19]. Obtaining the 

510(k) may need more than 5 years for high risk devices 

[20,21]. Also, the trend is changing now from only PMA to 

continual clinical study as long as the product is in the 

market [22] as studies have showed that very high risk 

devices could not generate enough quality clinical 

evidence before launched.  According to studies, two thirds 

of high risk devices that had been cleared through 510(k) 

pathway were recalled by the FDA due to unsatisfactory 

results [23].

Class Risk Examples Safety/Effective
control

Regulatory 
Pathway

I Low
Tongue depressor,
hospital beds General Control Self-registration

II Medium
Absorbable 
sutures,Blood 
pressure cuffs

General Control
Special Control

Mostly 510K 
pathway
Few devices 
under PMA
10-15% devices 
require Clinical 
trials

III Highest
Implantable 
pacemaker,

Coronary stent

General Control
Special Control
Premarket 
Authorization

PMA
Almost all 
require 
Clinical Trials

Post-Market Surveillance: The post-market surveillance 

(PMS) is as important as the pre-market approval in 

ensuring the safety and effectiveness of devices [24]. After 

a device has been introduced, companies need a robust 

PMS plan including patient review to ensure the product is 

delivering what it was intended for [25]. Manufacturers are 

required by law to carry out clinical evaluation in “real life” to 

prove that the performance of their product is in line with 

the data they provided before the launch of the product 

[26]. Post market surveillance should provide (i) data 

regarding not up to the mark performance of the device, (ii) 

conveying bene�ts and risks to the manufacturers and (iii) 

data to the regulating authorizes for future reforms [27], 

Figure 2.

Much attention is given to pre-market approval (PMA) by the 

manufacturers to launch their product and establish 

themselves in the market [28] but the situation of post 

market surveillance remains defective with studies 

remaining incomplete for years [29].
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Figure 2: Output of the post-market surveillance (PMS) plan [25]
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Controversy: The regulatory procedures for new medical 

and dental devices are considerably less than that of drugs 

which makes the data insu�cient and prone to errors [30]. 

Studies have shown that wearable medical devices (WMD) 

even though hugely marketed have less than satisfactory 

safety data [31]. Currently, in Europe the pre as well as post 

market data of a new device is not su�cient enough to 

declare it completely safe [24]. Though post market 

surveillance may be useful but reporting an unfortunate 

event could take several months and it may have caused 

many disasters till that time [32]. Tort reforms have made 

the matters worse by making the clinicians bolder in use of 

high risk devices without considering the undesirable 

consequences [33]. Some organizations like EMA 

(European Medicines Agency) have come under criticism 

for allegedly placing the interests of manufacturing 

companies above those of the patients [34]. After UK left 

the European Union, commonly known as “Brexit”, now a 

device approved by MDR will have to obtain another 

certi�cate; UK MDR through a “UK responsible person”. The 

UK responsible person will have to take over the 

responsibilities of the manufacturer to get their devices 

registered and approved in UK, adding injury to the already 

complicated process of the regulatory system [35]. Japan 

is lagging behind other countries in providing access to 

innovative medical devices to its public [36]. In developing 

countries like Pakistan where medical malpractice and 

negligence is already prevalent, the guidelines and training 

regarding using innovative medical devices do not exist. 

The healthcare professionals are free to guide themselves 

through a new device generating very serious outcomes 

ranging from the death of patients to violence erupting in 

hospitals by the kin of the patients [37].

Exclusion Criteria:

1.  Articles published in languages other than English 

2.  Studies done more than ten years ago.

3.  Regulatory studies of drugs but not containing 

information about medical devices.

4.  Commentaries

5.  Editorial

6. Studies about the performance of innovative 

medical and dental devices but not their regulation and 

approval.

Inclusion Criteria:

1. Since articles regarding regulation of dental 

devices speci�cally were not available, medical and dental 

devices were included in the searches.

2. Articles from 2011 onwards containing information 

about the regulatory processes of new medical and dental 

devices.

3. Systematic reviews.

4. Review articles.

5. Original  studies regarding the regulator y 

processes.

Studies on reforms on regulatory processes.

M E T H O D S

Two databases: PubMed and Google Scholar were 

electronically searched for articles published from year 

2011 to 2021. Our question was “Are the current regulatory 

system for new medical and dental devices around the 

world satisfactory?”. The following MeSH (Medical Subjects 

Headings) terms; “new medical devices”, “Regulatory 

Bodies”, “Approval Medical Devices”, “Premarket Post 

market Approval” along with Boolean operators AND, OR 

and NOT were used to search for the articles. Exclusion and 

inclusion criteria were established before the searches 

were made:

R E S U L T S

40 articles according to the inclusion and exclusion criteria 

were selected among the searches. Among the 40 articles, 

29 (72.5%) were in the view that the current regulatory 

mechanism lacks authenticity and seriously need reforms 

owing to the following factors:

1. Insu�cient clinical data provided to the regulatory 

bodies.

2. Poor and ambiguous clinical data.

3. Incomplete post market studies after being 

approved.

4. Clinical studies not done in different countries 

among different populations for safety evaluation while 

being provided to them after being approved in one 

country.

5. Regulatory authorities favoring manufacturers 

instead of the public health concerns.

6. Needing more �lters for regulation of different 
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medical devices.

7. Ti m e  c o n s u m i n g  a n d  te d i o u s  r e g u l a to r y 

processes.

8. High risk wearable devices not having clinical trials 

before being launched.

9. N o t  h o l d i n g  m a n u f a c t u r i n g  c o m p a n i e s 

responsible for their products' disasters.

10. UK leaving the European Union and MDR not being 

application to the UK.

The regulatory bodies seem to be aware of the challenges 

and limitations of the innovative medical devices and 

remain committed to the cause of improving the system. 

Several steps are being taken and reforms are made to ease 

the pathways for cost-effective production of innovative 

medical devices. In this regard, dental devices are 

constantly undergoing reforms by the FDA and other 

agencies after they have been proven to be less risky after 

being successfully utilized by the clinicians and patients. A 

number of dental devices have been reclassi�ed by the FDA 

like the endosseous dental implants were reclassi�ed into 

Class II from Class III [38]. Similarly, FDA has also moved 

“saliva stimulator system” [39] and another dental device 

called “temporary mandibular condyle prosthesis” into 

Class II from previous Class III making the regulatory 

process more convenient and reasonable [39]. The FDA is 

also trying to exclude over the counter (OTC) denture kits 

(powder and liquid system) from the 510(k) pathway to be 

readily available without having to undergo tight scrutiny 

before they are made available to the consumers [40].

It is safe to say that we are entering a new era of safe 

medical practice along with new and better devices being 

available for the public. The reforms being made will help 

not only the hospitals and patients but will also assist the 

manufacturers in understanding the mechanisms involved 

in clearing their products for the approval. It will lead to 

advancement and reshaping healthcare system to combat 

many challenges faced by it and promote and protect the 

public health.

C O N C L U S I O N

commendable job of shortening the review and regulatory 

time period of new medical and dental devices from 21.1 

months in 2015 to10 months in 2015 which will bene�t not 

only the patients but also the manufacturing companies 

[46].
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