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Infertility in women is caused by a variety of hereditary and acquired uterine problems.
Ultrasound has been found to be a good, quick, safe, and cost-effective way to assess the size,
quantity, and location of abnormalities and to measure endometrial thickness in different
phases of menstrual cycle Objective: To evaluate the role of ultrasound in assessment of
endometrial thickness in infertile females of secretory phase. Methods: This is a descriptive
study, including eighty-two females age 24 to 46 years from University ultrasound clinic, Lahore
after the approval of ethical committee of Faculty of Allied health sciences, The University of
Lahore. Informed consent was taken before including the subjects in the study. Data was
collected according to data collection sheets. Results: The results showed that primary
infertility (54.9%) is more in females than secondary infertility (45.1%). There were 10(47.6%)
females in primary infertility with 9-12mm endometrial thickness and 11(52.4%) in secondary
infertility. 24(57.1%) females in primary infertility with 13-16mm endometrial thickness and
18(42.9%) in secondary infertility. 11(68.8%) females in primary infertility with 17-20mm
endometrial thickness and 5(31.3%) in secondary infertility. 3(100%) females in secondary
infertility with 21-24mm endometrial thickness Conclusions: Female patients who initially
taking infertility treatment had less endometrial thickness in proliferative phase; their
endometrial thickness maybe increased in early secretory phase or at 21" day of their menstrual
cycle but they had lost their chance to conceive the pregnancy in proliferative phase due to less
endometrial thickness. The females should know the normal endometrial thickness in different
phases of their menstrual cycle to conceive the pregnancy. This study shows that ultrasound
playsavitalroleindetectingendometrial thicknessininfertility treatment.

INTRODUCTION

Infertility is a frequent problem that affects approximately
10-15% of all couples worldwide. Infertility in women is
caused by a variety of hereditary and acquired uterine
problems [1]. Infertility is described as a couple's inability to
conceive despite multiple unprotected efforts over a 12-
month period [2]. Female infertility has a variety of causes,
which can be categorized into organic and functional
categories [3]. Endometrial thickness is measured from
echogenic border to echogenic border. During
menstruation, the endometrium appears as a thin,

echogenic line 1- 4 mm in thickness. Once the proliferative
phase of the menstrual cycle (days 6 -14) begins, the
endometrium becomes thicker (5-7 mm). In the late
proliferative phase, the endometrium may measure up to 11
mm in thickness. During the secretory phase, the
endometrium becomes even thicker (7-16 mm) and more
echogenic[4]. The ultrasound examination for endometrial
pathology includes a measurement of endometrial
thickness. In clinical studies, endometrial malignancy is
uncommon in women with an endometrial thickness
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measurement <5 mm [5]. Following a comprehensive
clinical examination, ultrasonography (USG) is usually the
firstinvestigation conducted on aninfertile female[6]. Many
studies have proposed that a correlation exists between
endometrial thickness and uterine receptivity with
significantly higher pregnancy ratesthe greaterendometrial
thickness [7]. Many factors add to attaining a successful
pregnancy. Understanding these aspects can help in
counseling patients about their chances of success and in
proposing interventions for improvement [8]. With respect
to endometrial difference, the potential predictors of
pregnancy that have been assessed are endometrial blood
flow, endometrial pattern, and endometrial thickness [9].
Endometrial thickness has been weighed as a potential
predictor of pregnancy in numerous studies with conflicting
results [10]. Some studies have shown no changes in
pregnancy rates with respect to endometrial thickness [11].
Rinaldi et al. observed decreased pregnancy success with
thin endometrial linings (<10 mm) on the day of hCG
administration [12]. Others have found opposing data in
evaluating thicker endometrial linings on the day of hCG
administration [13]. Ultrasound has been demonstrated to
be an excellent, rapid, safe, and cost-effective method of
determining the size, amount, and location of fibroids [14].
During the menstrual cycle the endometrium undergoes
cyclic changes in preparation for implantation. In the
follicular phase, the growing follicles produce increasing
amounts of estradiol that will induce proliferative
endometrial changes [11]. Following ovulation, the corpus
luteum produces progesterone that will initiate secretory
changes. If implantation does not occur during the window
of implantation, the endometrium will shed once the corpus
luteumregresses|[15]. A pelvic ultrasound animportant part
of clinicalassessment. The use of transvaginal ultrasound to
examine the endometrial cavity has revolutionized the
examination of irregular uterine bleeding, allowing
hysteroscopy to be reserved for patients who require
removal of submucous fibroids or endometrial polyps [16].
Ultrasound may be used to fully describe adnexal masses in
many cases, and for assessing congenital uterine
malformations [17]. Endometrial disease is uncommon in
premenopausal women who have abnormal uterine
bleeding. Premenopausal women are said to have a 2% to
10% chance of developing endometrial hyperplasia [18].
Endometrial hyperplasia up to 3% to 23% of instances with
complicated hyperplasia advance to endometrial cancer
during a 13-year period [19]. Ultrasound is useful imaging
modality to detect pathological and anatomical disorders
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effecting female body leading towards infertility. With the
help of ultrasound we can measure endometrial thicknessiin
different phases of menstrual cycle causing female
infertility.

METHODS

In this descriptive study, 82 female patients with infertility
were selected within fertile age group by convenient
sampling at University Ultrasound Clinic, Lahore. Ultrasound
machine of Toshiba xario 100 was used. Trans-abdominal
and trans-vaginal scans were performed on these patients
to measure endometrial thickness. Inclusive criteria were to
have female patients of fertile age coming for infertility
ultrasound examination. Patients with primary and
secondary infertility in their secretory phase of menstrual
cycle were considered for measuring endometrial
thickness. Exclusive criteriawere focused on fertile patients
with pelvic abnormalities and female patients who have
reached menopause. After the approval of synopsis,
descriptive study was done at University Ultrasound clinic
Lahore. Quantitative variables i.e. age, endometrial
thickness, vintage was recorded on data collection sheets.
All collected data was entered in SPSS (Statistical Package
for Social Science) version 25.0. Analysis of data was done.
The qualitative variables like type of infertility, day of
mensuration were presented in form of frequencies and
percentages (%). Mean and standard deviation was
calculated for quantitative variables i.e. age, vintage,
endometrial thickness. Qualitative data was represented by
barchart.

RESULTS

This was a study of total eighty-two patients ranging in age
from 24 years to 46 years with average age of 32 years+4.8
years. The studied patients were of single gender, female. All
the patients were studied for infertility and endometrial
thickness was measured.

Frequency Percent
primary 45 54.9
secondary 37 45.1
Total 82 100.0

Table 1: Types of Infertility

Table 1 shows results that primary infertility is more in
females than secondary infertility. There were 54.9%
primary infertile those were not pregnant after one year of
marriage. 45.1% secondary infertility, those get pregnant
onetimethenwereunabletoconceive.
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The results showed primary infertility (54.9%) more in
females than in secondary infertility (45.1). 4(100%) patients
came for ultrasound on day 16 of their menstrual cycle
2(50%) with primary infertility and 2(50%) with secondary
infertility. 19(100%) patients came on day 17 of their cycle
8(42.1% ) with primary infertility and 11(57.1% ) with secondary
infertility. 14(100%) patients were present for scan on day 18,
8(57.1%)with primary infertility and 6(42.9%)with secondary
infertility. 14(100%) patients were present for scan on day 19,
7(50%) with primary infertility and 7(50%) with secondary
infertility. 2(100%) patients were present for scan on day 20,
1(50%) with primary infertility and 1(50%) with secondary
infertility. 6(100%) patients were present for scan on day 21,
5(83.3% ) with primary infertility and 1(16.7%) with secondary
infertility. 6(100%) patients were present for scan on day 22,
4(66.7%) with primary infertility and 2(33.3%) with
secondary infertility. 3(100%) patients were present for scan
on day 23, 2(66.7%) with primary infertility and 1(33.3%) with
secondary infertility. 3(100%) patients were present for scan
onday 24, 1(33.3%) with primary infertility and 2(66.7%) with
secondary infertility. 4(100%) patients were present for scan
on day 26, 2(50%) with primary infertility and 2(50%) with
secondary infertility. 3(100%) patients were present for scan
on day 27, 1(33.3%) with primary infertility and 2(66.7%) with
secondary infertility. (100%) patients were present for scan
on day 28, 1(100%) with primary infertility. 3(100%) patients
were present for scan on day 29, 3(100%) with primary
infertility.

Table &4: Day of mensuration with respect to endometrial thickness day of
mensuration *ET Crosstabulation

Table 4 shows day of mensuration with respect to
endometrial thickness. At day 16 of cycle total 4(100%)
patients 3(75%) 9-12mm, 1(25%) 13-16mm, endometrial
thickness was present. At day 17 of cycle total 13(100%)
patients 11(57.9%) 9-12mm, 8(42.1%) 13-16mm, endometrial
thickness. At day 18 of cycle total 14(100%) patients 5(35.7%)
9-12mm, 7(50%) 13-16mm, 3(14.3%) 17-20mmendometrial
thickness. At day 19 of cycle total 14(100%) patients 2(14.3%)
9-12mm, 10(71.4%)13-186mm, 2(14.3%)17-20mm, endometrial
thickness. At day 20 of cycle total 2(100%) patients, 2(100%)
13-16mm, endometrial thickness. At day 21 of cycle total
6(100%) patients, 4(66.7%) 13-16mm, 2(33.3%) 17-20mm,
endometrial thickness. At day 22 of cycle total 6(100%)
patients, 2(33.3%)13-16mm, 4(66.7%)17-20mm, endometrial
thickness. At day 23 of cycle total 3(100%) patients, 2(66.7%)
13-16mm, 1(33.3%) 17-20mm, endometrial thickness. At day
24 of cycle total 3(100%) patients, 1(33.3%) 13-16mm,
133.3%) 17-20mm, 1(33.3%) 21-24mm endometrial
thickness. At day 26 of cycle total 4(100%) patients 3(75%)
17-20mm, 1(25%) 21-24mm endometrial thickness. At day 27
of cycle total 3(100%) patients, 1(33.3%) 13-16mm, 1(33.3%)
17-20mm, 1(33.3%) 21-24mm endometrial thickness. At day
28 of cycle total 1(100%) patients, 1(100%) 13-16mm,
endometrial thickness. At day 29 of cycle total 3(100%)
patient, 3(100%)13-16mm, 21-24mm endometrial thickness.
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Figure 1: shows that ETis measuring 15.5mm at 18" day of menstrual cycle.
Patient's age was 30 years with primary infertility of 3 years
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Figure 2: shows that ET is measuring 15.2mm at 20"day of menstrual cycle
Patient's age was 34 years with secondary infertility of 7 years

DISCUSSION

Female infertility is highly affected by various factors
including endometrial thickening. This is a study of 82
infertile patients, diagnosed using ultrasound. In this study
out of 82 infertile females 45 (54.9%) patients had primary
infertilityand 37(46.1%)had secondary infertility. Jason G. L.
Bromer conducted a study in which he found that
endometrial growing began from approximately 4.5 mm on
cycleday 4, andisincreased linearly to approximately 10 mm
on cycle day 9. This same pattern was observed in all cycles,
regardless of pregnancy or underlying diagnosis. Maximum
endometrial thickness achieved showed a correlation with
age, BMI, and maximum estradiol level. Subjects who carried
a primary diagnose of PCOS, endometriosis, or RPL all
achieved a significantly lower peak endometrial thickness
than control subjects. There was a trend toward increased
endometrial thickness in cycles resulting in pregnancy than
those not. Diseases associated with infertility manifest a
proliferative phase defect that can be recognized clinically
[20]. Our study also shows that endometrial thickness was
increased in secretory phase rather than in proliferative
phase. Thickness continuedtoincrease as daysin menstrual
cycle were increasing. P. Kovacs in his study states during
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the menstrual cycle the endometrium undergoes cyclic
proliferative and secretory changes in preparation for
implantation. He concluded that there were more follicles,
oocytes and embryos as the endometrium was becoming
thicker and the embryo quality was higher among women
who became pregnant when compared with non-pregnant
women after assisted reproduction. The pregnancy rate
improved as endometrial thickness increased. No
difference in cycle parameters and endometrial thickness
was found between ongoing pregnancies and pregnancies
thatresultedina first-trimesterloss. Increased endometrial
thickness is associated with higher pregnancy rates. In our
study females who had thin endometrial lining in
proliferative phase, had thickened endometrial lining during
secretory phase and had the change of conceiving. At day 19
of their secretory phase 10 females had endometrial
thickness between 13-16mm [13]. Ulla Larsen conducted a
study in International Journal of Epidemiology on infertile
women of Africa in which he found that infertility was more
common among the women between ages 20-44. Women
effected by primary infertility had age range of 20-29 years
while women effected by secondary infertility had age range
of 30-44 years. To avoid the challenges of distinguishing
adolescent subfertility from infertility, the study began at
the age of 20. Although the study stopped at the age of 44,
the most of the surveyslooked at included women aged 15 to
49[21]. Itisin concordance to our study that shows the age
range of infertile female was 22-46 years. The mean age of
women with primary infertility was 29+3 years and for
secondary infertility were 36+3 years. Our study shows that
most infertile women had endometrial hyperplasia present
in(32.5%) of the total patients. Another study conducted by
Valerie Beralin North America also showed that endometrial
hyperplasiawas most commonamonginfertile women. 1750
couples were presented with infertility in the study.
Abnormalities in endometrial lining were found to be in(31%)
of the female patients. Tubal obstruction, endometriosis,
luteal phase defects, and other ovulatory problems
accounted for roughly a tenth of the diagnoses, while
polycystic ovarian syndrome and cervical abnormalities
eachaccountedforabout5%. Otherdiagnoses made up12%
of the remaining diagnoses, but no single cause was
common enough to be evaluated separately. There was no
clinical explanation for infertility in the remaining 10% of
couples[22].

CONCLUSIONS

Female patients who initially taking infertility treatment had
less endometrial thickness in proliferative phase; their
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endometrial thickness maybe increased in early secretory
phase or at 21st day of their menstrual cycle but they had lost
their chance to conceive the pregnancy in proliferative
phase due to less endometrial thickness. The females
should know the normal endometrial thickness in different
phases of their menstrual cycle to conceive the pregnancy.
This study shows ultrasound plays a vital role in detecting
endometrial thicknessininfertility treatment.
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