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Abstract

Aims and objectives: 1. To assess the sonographic features of both ovaries and endometrium
in female patients of reproductive age group with clinical profile of polycystic ovarian
syndrome using transabdominal ultrasonography (transvaginal ultrasound wherever possible).
2.To determine the association between sonographic features of both ovaries and
endometrium with biochemical profile of the patients (wherever possible).

Material and methods: A minimum of 100 patients referred from Obstetrics and
Gynaecology Department to the Department of Radiodiagnosis and Imaging, Government
Medical College, Amritsar with clinical suspicion of features of polycystic ovarian syndrome
for pelvic ultrasonography in a period of two years were subjected for the study.

Results: Among 100 patients with clinical suspicion of polycystic ovarian syndrome 70 % of
the patients were under 25 years and 73 % were unmarried. Oligomenorrhea was the main
complaint in most of the patients and overweight & obesity in 63% of the patients followed
by hirsutism (43%) and subfertility (27%). Follicles equal to or more than 12 per ovary
was observed in 67% of the patients and 64% had ovarian volume >10 cc. 91% of the
patients had 2-9 mm follicles. Echogenic stroma was observed in 97% of the patients
and 38% showed >10mm stromal thickness. Ovarian features on ultrasonography were
well correlated with biochemical profile. BMI >25kg/m” and raised free testosterone
were good predictor of polycystic ovaries.

Conclusions: The sonological ovarian and endometrial features in patients with clinical
suspicion of polycystic ovarian syndrome correlated well with clinical and biochemical
profile in statistically significant number.

Keywords: Polycystic ovarian syndrome, Sonographic features, Biochemical profile.

Introduction

Polycystic ovarian syndrome (PCOS) is a common endocrinal disorder mainly affecting
female of reproductive age. Clinical manifestations are diverse which include
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hyperandrogenism, anovulation, infertility and increased risk of metabolic disorders besides
psychosocial dysfunction.® This is incompletely understood disorder of heterogenous nature.
It starts appearing at age of 15 to 25 years and it may take years for its clinical features to
appear. Prevalence of polycystic ovarian syndrome in India ranges from 3.7 to 22.5%
depending on the population studied and the basis used for diagnosis.*

The true definition of polycystic ovary syndrome (PCOS) includes a combination of
morphological and histological changes of the ovary and associated endocrine
abnormalities. The original description given by Stein and Leventhal included
amenorrhoea, obesity, infertility and hirsutism in association with bilateral enlarged cystic
ovaries showing a typical histological appearanceof thickened capsule, multiple cysts and
dense hypertrophied interstitial tissue. Applying the recommended Rotterdam PCOS
Diagnostic Criteria, the presence of two of the three criteria is sufficient to diagnosis PCOS
which includes menstrual cycle anomalies (amenorrhea, oligomenorrhea), clinical and/or
biochemical HA, and/or the ultrasound appearance of polycystic ovaries after all other
diagnoses are ruled out. >**

The sonographic criteria for PCOS requires the presence of 20 or more follicles (as per
International evidence-based guidelines for assessment & management of polycystic ovary
syndrome 2018) & 12 or more than 12 follicles per ovary (as per Rotterdam criteria) in either
ovary measuring 2 to 9 mm in diameter and/or increased ovarian volume (>10 mL). A single
ovary meeting these criteria is sufficient to affix the PCO morphology.

However, many women with PCOS will not have typical sonographic findings. Ovarian
volume may be normal in 30% of patients.>® Using transvaginal ultrasound, increased
stromal echogenicity has also been reported as a sensitive and specific sign of polycystic
ovaries.”® In a few number of patients, the sonographic findings may be unilateral.®*3

Material & methods

A descriptive correlation study was conducted in minimum of 100 patients referred from
Obstetrics and Gynaecology Department to the Department of Radiodiagnosisand Imaging,
Government Medical College, Amritsar with clinical suspicion of features of polycystic
ovarian syndrome for pelvic ultrasonography in a period of two years were subjected for
the study. They were evaluated for ovarian morphology and endometrium by pelvic
ultrasonography in follicular phase of menstrual cycle and findings were correlated with
clinical findings and biochemical analysis. A complete clinical history of the each patient was
taken, which included irregular periods, hirsutism, obesity, infertility and others. The
sonographic Rotterdam criteria for PCOS:- 12 or more than 12 follicles per ovary measuring
2 to 9 mm in diameter and/or increased ovarian volume (>10 cc).

Results

The age range of 100 patients with clinically suspected polycystic ovary syndrome was15
to 35 years. The mean age distribution was 23 years. Majority (70%) of the patients were
below 25 years. Maximum cases were seen in group of 21 to 25 years. Majority (73%) of
the patients were unmarried.

Almost 80% of the patients had oligomenorrhea and other main complaints were pre-
obesity&obesity 63%, hirsutism 43% and subfertility 27%.

The majority (71%) of the patients showed menarche at 12-16 years of age.

In our study out of 100, 23 patients were obese and 40 patients were overweight. Most of
the pgtients were showing BMI between 25.0 to 29.9 kg/m? Mean value of BMI was 25
kg/m-.

Transabdominal ultrasound examination was performed in all patients and TVS was also
performed in 6 patients in addition to transabdominal ultrasound.
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In our study, most (67%) of the patients showed more than 12 follicles per ovary and
peripheral arrangement of the follicles was observed in all patients. Maximum number
(91%) of the patients showed follicles of size 2-9mm.

In our study, > 10cc volume was observed in 64% of the patients. Volume range was 6cc
to 33cc. 37% of the patients had stromal thickness more than 10mm. Stromal thickness
range was 6mm to 15.5mm. In 97% of patients the ovarian stroma appeared echogenic.
Majority (55%) of the patients showed endometrial thickness between 5-10mm in follicular
phase. 23% of the patients showed endometrial thickness between 10-20mm. 22% of the
patients showed endometrial thickness between 1-5mm.

Majority (79%) of the patients showed normal endometrium. Heterogenous and
thickened endometrium was seen in three cases. Out of 100, 18 patients showed
thickened and homogenous endometrium.

In our study, 72% of the patients showed elevated serum testosterone levels. 34% and 24%
of the patients showed increased free testosterone and DHEAS respectively. TSH levels
were <4.5ulU/ml in most (93%) of the patients. 42% of the patients showed impaired
glucose intolerance and 6% of the patients were found to be diabetic. These patients
showed elevated HbAlc levels.

100
100 - o1
90 A
80 A 67
8 i
I
©
a 50 -
S 40 - 33
2 30 -
20 A 9
o 2 -
Peripheral Irregular | <12 212 | 2.0-9.0 | >9.0 |
Follicle distribution Number of follicles | Follicular size (in mm) |

Graph 1: Bar Chart Showing Distribution Of Patients According To Arrangement,
Number And Size Of Follicles Per Ovary.
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Graph 2: Bar Chart Showing Distribution Of Patients According To Volume, Stromal
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Thickness And Character Of Ovary

Discussion

In 100 patients with clinical features of polycystic ovarian syndrome the meanage was 23

years. The age range was 15 to 35 years. Maximum cases were seen in the age group of

21-25 years. Most of the patients were under 25 years. Out of 100 patients 73% were

unmarried. Similar results were observed in the studies of Begum HR et al, Anjali CS et al

and Muchchandi R & Takalaki N.***>1°

Among 100 patients oligomenorrhea (80%) was the most common complaint. Other

complaints were overweight & obesity, hirsutism, subfertility and family history of

diabetes mellitus in the descending order. Majority of the patients showed menarche at 12-

16 years. These observations were similar to the studies by Begum HR et al, Alakananda D

et al and Carroll J et al. 8%

Out of 100 patients 23% of the patients were obese and 40% patients were

overweight. Study by Smitha CC et al showed 30% of the patients were overweight with

BMI 25 to 29.9kg/m? and 25% of the patients were obese which was closely similar to

our study.?’ Transabdominal ultrasonography was done in all of the patients.

The range of endometrial thickness was 5-10mm in most of the patients. This observation

was comparable with the study by Peri N & Levine D.*

Peripheral arrangement of follicles was seen in all patients. Among 100 patients 67

(67%) had >12 follicles per ovary. 91% of the patients had 2-9 mm follicles. Out of 100

patients 64% had ovarian volume >10 cc. Echogenic stroma was observed in 97% of the

patients and 38% showed >10mm stromal thickness. The range of stromal thickness

was 6mm to 15.5mm. Similar findings were observed in study conducted by Muchchandi R

& Takalaki N, Begum HR, Hann LE et al and Muchchandi R & Takalaki N.**#%223

Out of 100 patients 72% had higher serum testosterone levels and 34% had elevated free

testosterone levels. 24% of the patients had raised DHEAS levels. More than 93% patients

had TSH values <4.5ulU/ml. Out of 100 patients 42% were prediabetic and 6% were

diabetic. Out of 100 patients 48% had elevated HbAlc levels. Similar results were seen in

the study of Begum HR et al and Renuka P et al.*®

The study showed statistically significant relationship between the following

parameters:

e Follicular number with raised free testosterone, OGTT and raised HbAlc.

e Stromal thickness with raised serum testosterone, raised free testosterone, raised

DHEAS, OGTT and raised HbAlc.

Volume of ovary with raised serum testosterone and raised free testosterone.

Thinned endometrium with raised serum testosterone.

Thickened endometrium with OGTT and raised HbA1c levels.

Thickened heterogenous endometrium, follicular number and ovarian volume with

subfertility.

e Follicular number, follicular size, stromal thickness and volume of ovary with
hirsutism and BMI 225kg/m2

e Thickened heterogenous endometrium and stromal thickness with family history
of DM.

e The study observed negative correlation between sonological ovarian features and
rise in TSH levels.

BMI >25kg/m? and raised free testosterone were good predictor of polycystic ovaries.

Similar results were supported by the study of Begum HR et al.*
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Summary and conclusion

The present study showed PCOS in young females with mean age group of 23 years.
This study concluded that the ovarian features on ultrasonography like follicular number
and stromal thickness showed significant positive correlation with free testosterone,
OGTT and HbAlc. Stromal thickness also showed significant positive correlation with
serum testosterone. Volume of ovary showed positive statistically significant correlation with
serum testosterone and free testosterone. Thinned endometrium showed significant positive
correlation with serum testosterone. Thickened endometrium showed significant positive
correlation with OGTT and HbAlc. BMI >25kg/m? hirsutism and subfertility showed
significant positive correlation with follicular number, stromal thickness and volume of
ovary. Thickened heterogenous endometrium and stromal thickness showed positive
correlation with family history of diabetes mellitus. BMI >25kg/m? and raised free
testosterone were good predictor of polycystic ovaries.

Transabdominal Scan - Pol pto 7 Mm

cystic Ovary With Folli

cular Size U

Image A
Transabdominal ultrasound (Image A) shows enlarged ovary with follicular size upto 7mm.

Transvaginal Scan — Follicular Count

Image B
Transvaginal ultrasound (Image-B) shows enlarged ovary with increase number of follicles
(approx. 30 follicles).
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