e-1SSN: 0976-822X, p-1SSN:2961-6042

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2023; 15(8); 52-57

Original Research Article

Effect of Right- Left Differences in Ovarian Morphology on
Ultrasonographic Diagnosis of Polycystic Ovarian Syndrome

Shubhanti Kumari!, Kalpana Singh?, Bhawana Tiwary?, Huma Nishat*

!Assistant professor, Department of Reproductive Medicine, Indira Gandhi Institute of Medical Sciences,
Sheikhpura, Patna, Bihar, India

2Professor and Head, Department of Reproductive Medicine, Indira Gandhi Institute of Medical Sciences,
Sheikhpura, Patna, Bihar, India

3Assistant Professor, Department of Reproductive Medicine, Indira Gandhi Institute of Medical Sciences,
Sheikhpura, Patna, Bihar, India

4Assistant Professor, Department of Reproductive Medicine, Indira Gandhi Institute of Medical Sciences,
Sheikhpura, Patna, Bihar, India

Received: 10-3-2022 Revised: 15-04-2022 / Accepted: 20-05-2022

Corresponding author: Dr. Bhawana Tiwary
Conflict of interest: Nil

Abstract

Aim: The aim of the present study was to assess right — left differences in ultrasonographic markers of ovarian
morphology and determine the impact on the diagnosis of polycystic ovarian morphology.

Methods: The present study was conducted in the Department of Reproductive Medicine, Indira Gandhi
Institute of Medical Sciences, Sheikhpura Patna for one year. Women of reproductive age (21 — 38 y) were
recruited from the general population. Women with PCOS (n = 50) were identified by the combined presence of
oligomenorrhea and hyperandrogenism. Women with regular cycles and no evidence of hyperandrogenism were
included as controls (n = 50).

Results: Compared to controls, women with PCOS were of similar ages, but exhibited higher body mass
indices, longer menstrual cycles, and higher modified hirsutism scores (All: p < 0.01). The proportion of women
with hyperandrogenemia was greater in the PCOS group (40%) versus control group (0%) (p < 0.01). Mean
FNPO, FNPS, and OV were higher in women with PCOS (All: p < 0.01). Significant correlations were detected
between ovaries — both across markers and within groups. Of the three markers, FNPO showed the strongest
correlation between ovaries (PCOS: p = 0.74, p < 0.01; Controls: p = 0.58, p < 0.01). FNPS and OV had
moderate correlations between ovaries in women with PCOS but showed relatively weak relationships in
controls.

Conclusion: In conclusion, significant intra-individual differences were observed in ultrasonographic markers
of ovarian morphology among controls and women with PCOS. FNPO showed the smallest differences between
ovaries. Our data may be interpreted to mean that PCOM can be reliably diagnosed in a single ovary using
FNPO, but not FNPS or OV.
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Introduction

Polycystic ovary syndrome (PCQOS), also known as
the disease of Leventhal and Stein, is an endocrine
and metabolic disorder that primarily effects
women of reproductive age. PCOS is characterised
by a wide variety of clinical symptoms related to
hyperandrogenism and insulin resistance (IR). IR
and compensatory hyperinsulinemia play a key role
in the pathogenesis of PCOS, which may be
exacerbated by concomitant obesity, which affects
approximately 50% of women with PCOS
(occurring in approximately 80% of obese women
with PCOS and 30-40% of slender women with
PCOS). Numerous women with PCOS have
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consistently demonstrated IR, but this is not a
diagnostic criterion. [1-3] The syndrome is
frequently associated with severe conditions like
diabetes, cardiovascular disease, and metabolic
syndrome (MetS). [4-6]

On ultrasonography, polycystic ovarian
morphology (PCOM) is a well-established marker
of reproductive disturbance, most commonly used
to diagnose polycystic ovary syndrome (PCOS).
PCOM is currently defined as an upper limit for
ovarian volume (OV) and the number of follicles
per ovary (FNPO) in healthy populations. [7,8]
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Consequently, the diagnostic value of ovarian
imaging is restricted to distinguishing between
"normal" and "abnormal” morphology, without
regard to the specificity, aetiology, or prospective
severity of the an ovulatory condition.

Associations of follicle counts and ovarian size,
with increasing androgens, gonadotropins, and
intervals between menses, provide a physiological
basis for the idea that features of ovarian
morphology may be sufficiently different to
distinguish between hyper androgenic and normo-
androgenic an ovulatory conditions. [9,10] Given
the numerous challenges in establishing reliable
indicators of clinical hyperandrogenism and
accessing high-quality, reliable androgen assays to
assess biochemical hyperandrogenism in women
[11,12], non-invasive morphological markers of an
ovulatory conditions may help predict comorbidity
risk, refine treatment recommendations, and
monitor phenotypic changes over time.

Over the years, the diagnostic criteria for PCOS
have been changing. The initial diagnostic criteria
were established at the National Institutes of Health
consensus conference. These criteria were
broadened several years after describing four main
PCOS phenotypes. [13] Two main features are
required to diagnose PCOS: the presence of
hyperandrogenism and chronic oligo-anovulation if
no other disorders cause these conditions. [14]
Consequently, specific ultrasound features for
ovarian morphology were added to the two existing
criteria, thus expanding the definition of PCOS. An
ovary was considered polycystic if the ovarian
volume (OV) was greater than 10 cm3 and/or the
number of follicles (FNPO) measuring 2-9mm was
12 per ovary or greater. [15]

The aim of the present study was to assess right —
left differences in ultrasonographic markers of
ovarian morphology and determine the impact on
the diagnosis of polycystic ovarian morphology.

Materials and Methods

The present study was conducted in the Department
of Reproductive Medicine, Indira Gandhi Institute
of Medical Sciences, Sheikhpura Patna for one
year. Women of reproductive age (21 — 38 y) were
recruited from the patients who came to
Reproductive medicine department for subfertility
issues. Those with thyroid abnormalities,
hyperprolactinemia, history of oophorectomy, or
limited visualization of the ovaries on ultrasound
were excluded from the present study. Women with
PCOS (n = 50) were identified by the combined
presence of oligomenorrhea and
hyperandrogenism. Hyperandrogenism was defined
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as a modified hirsutism score > 7 or serum total
testosterone concentration > 61.5 or > 127.1 ng/dl
(depending on the protocol and hormone assay
used). Women with regular cycles and no evidence
of hyperandrogenism were included as controls (n
=50).

Ultrasonographic Assessments

Participants were evaluated with high-resolution
transvaginal ultrasonography using Mindray DC-80
USG machine with 5 — 9 or 6 — 12 MHz multi
frequency transducers. Ultrasound examinations
were conducted in the early follicular phase of the
menstrual cycle (on day 2 or day 3). Whole ovaries
were scanned from their inner to outer margins in
the longitudinal plane. parameters included FNPO,
FNPS, and OV. FNPO was assessed throughout
each ovary by imposing a programmable grid onto
the viewing window and making focused follicle
counts in each grid section. FNPS and OV were
obtained in the largest cross-section of each ovary.
OV was calculated using the simplified formula for
a prolate ellipsoid. FNPO, FNPS, and OV were
tabulated for each ovary. Mean values between
ovaries were calculated and rounded to the nearest
whole numbers. Sided and mean values were
ascribed a morphologic diagnosis based on recent
international consensus guidelines or proposed
thresholds for PCOM. PCOM was defined by an
FNPO > 20, FNPO > 25, FNPS > 9, or OV > 10 ml.
[7,8,16]

Statistical Analysis

Statistical analysis were performed with JMP Pro
12 (SAS Institute Inc., Cary, NC). The threshold
for statistical significance was set at p < 0.05. All
endpoints ~ were  non-normally  distributed.
Demographic and diagnostic characteristics were
compared between groups using Mann-Whitney U
or Fisher’s Exact tests. Right — left differences in
FNPO, FNPS, and OV was assessed using
Wilcoxon Signed Rank tests. Correlations were
considered with Spearman’s rank coefficients.
Differences in the probability of uni- versus
bilateral PCOM were determined using McNemar’s
Test. Sensitivity analyses were also undertaken in
the entire cohort to confirm that findings were not
impacted by methodologic or physiologic factors.
FNPO, FNPS, and OV were compared across sites,
ultrasound machines, and maximum transducer
frequencies (i.e., 9 vs. 12 MHz) using the Steel-
Dwass test. Post hoc calculations revealed that the
present study had 99.9% power to detect the
observed intra-individual differences in FNPO,
FNPS, and OV (o = 0.05).

Results

Table 1: Demographic and diagnostic characteristics of the study participants
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PCOS (n = 50) Control (n = 50)
Age () 27 (22-30) 27 (23-32)
Body mass index (kg/m2) 28.2 (23.7-38.2) 26.4 (21.5-27.2)
Menstrual cycle length (d) 68 (47-146) 29 (28-32)
Modified hirsutism score 11 (8-14) 2 (1-5)
Proportion with biochemical hyperandrogenism 20/ 100 (40%) 0/50 (0%)
Mean FNPO 42 (34-60) 22 (16-32)
Mean FNPS 12 (8-13) 8 (5-9)
Mean OV (ml) 10 (9-15) 8 (6-9)

Compared to controls, women with PCOS were of similar ages, but exhibited higher body mass indices, longer
menstrual cycles, and higher modified hirsutism scores (All: p < 0.01). The proportion of women with
hyperandrogenemia was greater in the PCOS group (40%) versus control group (0%) (p < 0.01). Mean FNPO,
FNPS, and OV were higher in women with PCOS (All: p < 0.01).

Table 2: Right — left differences in ultrasonographic features in controls and women with PCOS

| Right Ovary | Left Ovary | MD + SE (95% CI) | P Value

PCOS (n = 50)

FNPO 44 (33-69) 45 (32-54) 5+5 (L 6) 0.74
ENPS 12 (8-13) 11 (7-12) 2+0(0,2) 0.52
oV 15 (9-17) 10 (7-14) 3+3(2,4) 0.55
Control (n =50)

FNPO 25 (16-32) 27 (15-33) 0=1(-2,2) 0.58
FNPS 5 (4-10) 7 (5-9) 0=0(1,1) 0.44
oV 9 (6-11) 6 (4-9) 2+1(1,23) 0.32

Significant correlations were detected between
ovaries — both across markers and within groups.
Of the three markers, FNPO showed the strongest
correlation between ovaries (PCOS: p = 0.74, p <
0.01; Controls: p = 0.58, p < 0.01). FNPS and OV
had moderate correlations between ovaries in
women with PCOS but showed relatively weak
relationships in controls.

Discussion

PCOM is an ultrasonographic finding that may be
present in women with ovulatory disorder and
oligomenorrhea caused by hypothalamic, pituitary,
and ovarian dysfunction. [17-19] PCOM can be
found in multiple endocrine conditions in which
follicular development is altered, resulting in antral
follicle arrest. [20] PCOS phenotypes exist,
including normo-androgenic and hyperandrogenic
phenotypes. [7] The normo-androgenic phenotype
is characterized by ovarian dysmorphology,
menstrual irregularity, and reproductive and
metabolic disturbance, albeit to a lesser degree than
the hyperandrogenic phenotype. [21-23]
Consequently, it has been hypothesised that the
normo-androgenic phenotype may represent an
intermediate condition that may progress to the
hyperandrogenic ~ phenotype  under  certain
circumstances (e.g., weight gain). [24-26]
Therefore, clinical differentiation between normo-
androgenic and hyperandrogenic an ovulatory
conditions may be useful for guiding treatment
strategies aimed at both treatment and prevention to
avoid progression towards hyperandrogenism.
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Compared to controls, women with PCOS were of
similar ages, but exhibited higher body mass
indices, longer menstrual cycles, and higher
modified hirsutism scores (All: p < 0.01). The
proportion of women with hyperandrogenemia was
greater in the PCOS group (40%) versus control
group (0%) (p < 0.01). Mean FNPO, FNPS, and
OV were higher in women with PCOS (All: p <
0.01). Significant correlations were detected
between ovaries — both across markers and within
groups. Of the three markers, FNPO showed the
strongest correlation between ovaries (PCOS: p =
0.74, p < 0.01; Controls: p = 0.58, p < 0.01). FNPS
and OV had moderate correlations between ovaries
in women with PCOS but showed relatively weak
relationships in controls. Previous studies have also
reported weaker correlations between ovaries for
OV versus FNPO[27] and suggested that size
differences make PCOM more likely on the right
side. [28] Atiomo and colleagues proposed that the
right ovary could offer differential diagnostic
potential for PCOS, as a result. [29]

There are challenges associated with the evaluation
of FNPO, such as distinguishing an anechoic
structure as one or two clustered follicles and re-
counting previously identified follicles. In
polycystic ovaries, it is especially difficult to obtain
accurate counts of follicular density. [30,31] The
clinical significance of intra-individual differences
in follicle number must be considered. Deb et al.
[32,33] have reported intra-observer and inter-
method variability in counts as large as 11 follicles,
indicating that mean differences 11 may be within
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the margin of error. Scientists have observed that
the widely accepted Rotterdam criteria can
misdiagnose PCOS in women of middle age.
Therefore, PCOS may be underdiagnosed in elderly
women if the currently used OV (>10 cm3) and
FNPO (>20) cut-offs are implemented. [34] Kim et
al. lowered the cut-off values of OV and FNPO for
women older than 30 years, as ovarian volume and
follicle count begin to decrease at this age. [35]

Conclusion

To conclude, notable variations within individuals
were noted in ultrasonographic indicators of
ovarian morphology among both control subjects
and women diagnosed with polycystic ovary
syndrome (PCOS). The FNPO exhibited the most
minimal variations among the ovaries. The data
suggests that the diagnosis of PCOM in a single
ovary can be reliably achieved through the use of
FNPO, while FNPS or OV may not yield consistent
results. It is advisable for practitioners and
researchers to recognise the possibility of
asymmetrical  ultrasonographic indicators of
ovarian morphology and employ the follicle
number per ovary (FNPO) criterion to establish
polycystic ovary morphology (PCOM) in cases
where only one ovary is observable.
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