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Abstract

Objective: To assess right — left differences in ultrasonographic markers of ovarian morphology
and determine the impact on the diagnosis of polycystic ovarian morphology (PCOM).

Design: A cross-sectional study of data collected from 2006 to 2018.

Setting: Four academic clinical research centers in North America.

Patients: Women with polycystic ovary syndrome (PCOS; n = 87) and controls (7= 67).
Intervention(s): None.

Main Outcomes Measure(s): Follicle number per ovary (FNPO), follicle number per cross-
section (FNPS), and ovarian volume (OV) were assessed in both ovaries using transvaginal
ultrasonography. PCOM was identified based on recent international consensus guidelines or
proposed diagnostic thresholds.

Results: Overall, mean right — left differences were 2 follicles for FNPO (p = 0.07), 1 follicle for
FNPS (p=0.01), and 2 ml for OV (p < 0.01). FNPO showed the strongest correlation between
ovaries. Its assessment in a single ovary did not impact the diagnosis of PCOM in women with
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PCOS. However, there were differences in the probability of uni- versus bilateral PCOM based on
FNPS (p<0.01) and OV (p< 0.01) in both groups.

Conclusions: FNPO is the most reliable unilateral marker of PCOM in light of right — left
differences in ovarian morphology. Use of FNPS or OV to define PCOM is discouraged when only
one ovary is visualized.

Capsule:

Right — left differences in ovarian morphology can impact the ultrasound diagnosis of polycystic
ovary syndrome. Use of follicle number per ovary, even if in a single ovary, is recommended.

Keywords

polycystic ovary syndrome; ultrasonography; diagnosis; intra-individual biological variation

INTRODUCTION

A reliable definition of polycystic ovarian morphology (PCOM) is required to identify
clinical variants of polycystic ovary syndrome (PCOS) (1-3). Hallmarks of PCOM include
follicular excess and increased ovarian size (4-6), which can be observed non-invasively
using transvaginal ultrasonography (7). The development of higher frequency ultrasound
transducers (i.e., = 8 MHz) has improved the accuracy of morphologic assessments and
ushered international efforts to re-evaluate the diagnostic markers and thresholds for PCOM
(3,7).

Follicle number per ovary (FNPOQ) is now recognized as the most reliable marker of PCOM
(3,7-14). The original definition of “follicular excess” (i.e., FNPO > 12) (15,16) is
considered obsolete and experts agree that thresholds to distinguish normal from polycystic
ovaries will require revision as advances in ultrasound technology are introduced (3,7).
Modern diagnostic thresholds for FNPO have been proposed by the Androgen Excess and
PCOS Society for its 2014 Task Force Report on the Definition and Significance of PCOM
(7) and International PCOS Network for its 2018 International Guideline on the Assessment
and Management of PCOS (3). Both groups concluded that the threshold be raised to = 25
(7) and = 20 follicles per ovary (3), respectively. The different values reflect the use of
different upper limits for FNPO in a control population — albeit the best approach for
establishing a diagnostic threshold is debatable (7). Nevertheless, the acceptance of higher
thresholds for FNPO is critical to reliably evaluate PCOS with newer imaging technology.

Other markers of PCOM (i.e., follicle number per cross-section (FNPS) and ovarian volume
(OV)) provide inferior diagnostic potential for PCOS (8-14). However, FNPS and OV could
serve as suitable alternatives to FNPO when the transabdominal route is preferred or image
quality is reduced (3,7,14). Notably, FNPS has never been included in international
definitions of PCOM (3,7,16), but remains relevant to study given its widespread use as a
surrogate marker of follicular excess in clinical practice (7). Further, the definition of
“increased ovarian size” (i.e., OV = 10 ml) has not changed since the Rotterdam consensus
(3,7,16), suggesting that OV is robust against advances in ultrasound technology.
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Despite efforts to refine diagnostic markers and thresholds for PCOM (3,7,16), there are
limited data on the appropriateness of technical standards for conducting ultrasound
assessments. Historically, diagnostic test studies have derived thresholds from mean
measurements of FNPO, FNPS, and OV, with values averaged between the right and left
ovaries (8-13,15). Consensus statements have extended the findings to indicate that
unilateral elevation in any ultrasonographic marker is sufficient to meet the definition of
PCOM (3,7,16). The recommendation is presumably based on early reports that bilateral
polycystic ovaries were the unifying feature of women with PCOS (4,17). However,
application of mean thresholds to one side relies on the assumption that there are no
measurable, biological differences between the right and left ovaries. Few studies have
considered right — left differences in ovarian morphology in women of reproductive age. It
stands to reason that lateralization of follicular excess or ovarian size would compromise the
diagnostic potential of PCOM for PCOS, particularly if only one ovary is scanned.
Therefore, the present study aimed to assess right — left differences in ultrasonographic
markers of ovarian morphology (i.e., FNPO, FNPS, and OV) and determine the impact on
the diagnosis of PCOM.

MATERIALS AND METHODS

Ethical Considerations

The present study involved secondary analysis of pooled data from seven separate protocols.
Studies were conducted at four clinical research centers in North America from 2006 to
2018. Protocols were approved by the Biomedical Research Ethics Review Board at the
University of Saskatchewan (SK, Canada) and Institutional Review Boards at Cornell
University, University of Rochester, and Weill Cornell Medicine (NY, USA). Informed
consent was obtained before study procedures were initiated. Some participants have been
evaluated in previous publications (13,14,18-21), including one study that proposed
ultrasonographic thresholds for PCOM (13).

Study Participants

Women of reproductive age (18 — 38 y) were recruited from the general population. Women
who were pregnant, lactating, or taking hormonal contraceptives or insulin-sensitizers were
not eligible to participate in any of the protocols. 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 (7= 87) were
identified by the combined presence of oligomenorrhea (3) and hyperandrogenism (22).
Hyperandrogenism was defined as a modified hirsutism score = 7 (23) or serum total
testosterone concentration = 61.5 or = 127.1 ng/dl (depending on the protocol and hormone
assay used). Thresholds reflected the 95th percentiles of modified hirsutism score and serum
total testosterone concentration in a reference cohort. Women with regular cycles and no
evidence of hyperandrogenism were included as controls (7= 67).

Ultrasonographic Assessments

Participants were evaluated with high-resolution transvaginal ultrasonography.
Ultrasonographic data were obtained using UltraSonix RP (Version 2.3.5; UltraSonix
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Medical Corporation, Vancouver, BC, Canada) and GE Voluson ultrasound machines (E8,
S6, or S10 Series; GE Healthcare, Milwaukee, WI, USA) with 5-9 or 6 — 12 MHz
multifrequency transducers. Ultrasound examinations were conducted in the early follicular
phase of the menstrual cycle (controls) or when no dominant follicles or active corpora lutea
were present (PCOS). Whole ovaries were scanned from their inner to outer margins in the
longitudinal plane. Two-dimensional cineloops were archived for offline analysis using
customized imaging software (Sante DICOM Editor, Santesoft LTD, Athens, Greece).
Images were reviewed by one of three investigators. Each investigator demonstrated strong
inter-rater agreement in FNPO as part of an internal reliability assessment.

Endpoints of interest 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 (24). FNPS and OV were obtained in the largest cross-
section of each ovary (14). OV was calculated using the simplified formula for a prolate
ellipsoid (16). If a cystic structure was detected (e.g., hemorrhagic anovulatory follicle,
corpus luteum, or unspecified cyst), then OV was excluded for both ovaries (7= 15). 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 (3), FNPO = 25 (7), FNPS = 9
(13), or OV = 10 ml (3,7,16).

Biochemical Assays

Total testosterone was measured with two different liquid chromatography tandem-mass
spectrometry (LC/MS/MS)-based methods. LC/MS/MS was used in combination with
isotope dilution for samples collected at the University of Saskatchewan (7= 59) (18) and
with solid phase extraction for samples collected at Cornell University, University of
Rochester, and Weill Cornell Medicine (7= 95) (21). Intra- and inter-assay coefficients of
variation were <7.5% for both methods. However, the pooled data showed a bimodal
distribution, wherein total testosterone concentrations were significantly higher in samples
treated with isotope-dilution versus solid phase extraction (Mann-Whitney U test; p< 0.01).
Although LC/MS/MS is recommended for assessments of total testosterone in women, there
can still be considerable variability between methods and lack of standardization between
laboratories (25). To avoid misrepresentation of biochemical data, participants were
categorized as having “normo-" or “hyperandrogenemia” based on assay-specific thresholds
(described in Study Participants). Only the proportion of women with biochemical
hyperandrogenism is reported herein.

Statistical Analyses

Statistical analyses 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
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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. The
absence of differences between sites and technologies provided justification for pooling data
across protocols (All: p>0.10). Mean right — left differences in FNPO, FNPS, and OV were
compared between women according to obesity, gravidity, and parity status using Wilcoxon
Rank Sum tests. The absence of differences between binary categories suggested that study
outcomes were not impacted by the tested physiologic factors (All: p> 0.05). Post hoc
calculations revealed that the present study had 99.9% power to detect the observed intra-
individual differences in FNPO, FNPS, and OV (a = 0.05).

Study Participant Characteristics

Demographic and diagnostic characteristics are reported in Table 1. Compared to controls,
women with PCOS were of similar ages (p = 0.61), 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 (38%) versus
control group (0%) (p< 0.01). Mean FNPO, FNPS, and OV were higher in women with
PCOS (All: p<0.01) (Table 1).

Intra-Individual Variation in FNPO, FNPS, and OV

In the entire cohort (7= 154), mean differences between ovaries (i.e., within individuals)
were 2 follicles for FNPO (95% CI: 0 - 5; p=0.07), 1 follicle for FNPS (95% CI: 0-1,; p=
0.01), and 2 ml for QV (95% CI: 2 — 3; p< 0.01). On average, the right ovary contained 5%
more follicles and measured 20% larger than the left ovary.

Right — left differences in FNPO, FNPS, and OV are presented for each group in Table 2.
Mean differences between ovaries were 5 follicles for FNPO (p = 0.02), 1 follicle for FNPS
(p<0.01), and 3 ml for OV (p < 0.01) in women with PCOS, and 0 follicles for FNPO (p=
0.77), 0 follicles for FNPS (p = 0.60), and 2 ml for OV (p < 0.01) in controls. 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 = 0.73, p
< 0.01; Controls: p = 0.68, p< 0.01). FNPS and OV had moderate correlations between
ovaries in women with PCOS (FNPS: p =0.57, p< 0.01; OV: p = 0.68, p< 0.01), but
showed relatively weak relationships in controls (FNPS: p =0.48, p<0.01; OV: p =0.31, p
=0.01) (Table 2).

Impact on the Ultrasonographic Diagnosis of PCOS

The proportion of women with uni- or bilateral PCOM, based on recent international
consensus guidelines (3,7) or proposed diagnostic thresholds (13), is shown in Figure 1.

Most women with PCOS demonstrated bilateral PCOM, regardless of the ultrasonographic
marker or threshold applied (Figure 1A — 1D). FNPO represented the most consistent intra-
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individual marker of PCOM in PCOS; 94% of women had = 20 follicles in both ovaries
(Figure 1A) and 89% had = 25 follicles in both ovaries (Figure 1B). Less than 4% of women
with PCOS had elevated FNPO in a single ovary by either diagnostic threshold (Figure 1A —
B). No differences were observed in the probability of uni- versus bilateral PCOM based on
FNPO =20 (x =0.88; p=0.32) or =25 (x =0.86; p=0.16). FNPS and OV were less
consistent intra-individual markers of PCOM in PCOS. Although two-thirds of women with
PCOS demonstrated bilateral PCOM with each marker, 16% had elevated FNPS in a single
ovary (Figure 1C) and 12% had elevated OV in a single ovary (Figure 1D). Differences were
observed in the probability of uni- versus bilateral PCOM based on both FNPS =9 (x =
0.59; p<0.01) and OV = 10 ml (x =0.70; p< 0.01).

Most women in the control group also demonstrated bilateral PCOM based on FNPO; 67%
of women had = 20 follicles in both ovaries (Figure 1A) and 52% had = 25 follicles in both
ovaries (Figure 1B). FNPO continued to represent the most consistent intra-individual
marker in controls; only 9% — 11% of women had variable morphology between ovaries
(Figure 1A - 1B). Fewer controls demonstrated bilateral PCOM based on FNPS = 9 (30%)
or OV = 10 ml (24%) and 19% had elevated FNPS (Figure 1C) or elevated OV in a single
ovary (Figure 1D). Such variation contributed to differences in the probability of uni- versus
bilateral PCOM based on FNPO =20 (x =0.79; p=0.01), FNPO = 25 (x = 0.79; p< 0.01),
FNPS 29 (x =0.61; p<0.01), and OV 210 ml (x = 0.59; p< 0.01) (Figure 1).

DISCUSSION

Overall, we detected right — left differences in ultrasonographic markers of ovarian
morphology — which had a significant impact on the identification of PCOM, depending on
the ovary and marker considered. Discordant diagnoses of PCOM in one versus both ovaries
occurred with the use of FNPS and OV, but not FNPO. The present study is timely given
increasing global attention to the definition of PCOM and its implications for evidence-
based guidelines to diagnose and manage PCOS (3,7). Data reported herein are unique in
that we used higher frequency ultrasound transducers (7) and reliable measurement
techniques (24) in well-defined cohorts.

We propose that FNPO is the most reliable intra-individual marker of PCOM. FNPO showed
the strongest correlation between ovaries and there were no differences in the probability of
uni- versus bilateral PCOM in women with PCOS. Our findings add to evidence that FNPO
offers the greatest diagnostic potential for PCOS (3,7-14). Interestingly, one in ten controls
had elevated follicle counts in a single ovary by both the International PCOS Network and
Androgen Excess and PCOS Society criteria (3,7). Proximity of follicle counts to the
diagnostic threshold (i.e., within 0 — 2 follicles) appeared to contribute to differences in the
probability of uni- versus bilateral PCOM in controls. Therefore, we suspect that right — left
differences in FNPO are most relevant to the diagnosis of PCOM in women with mild
follicular excess (i.e., 15 — 30 follicles).

FNPS and OV seem to be less reliable intra-individual markers of PCOM. Both endpoints
had moderate correlations between ovaries in women with PCOS, but weak correlations in
controls. Discordant diagnoses of PCOM occurred when FNPS and OV were only
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considered in a single ovary. Previous studies have also reported weaker correlations
between ovaries for OV versus FNPO (26) and suggested that size differences make PCOM
more likely on the right side (27). Atiomo and colleagues proposed that the right ovary could
offer differential diagnostic potential for PCOS, as a result (28). Post-hoc analyses of our
data revealed that right OV (area under the receiver operating characteristic curve [AUC] =
0.78; p<0.05) and left OV (AUC = 0.78; p < 0.05) offered similar diagnostic potential for
PCOS. However, a higher threshold for OV was required in the right ovary (Threshold: 10
ml; Sensitivity: 74%; Specificity: 71%) versus the left ovary (Threshold: 9 ml; Sensitivity:
67%; Specificity: 76%) to distinguish women with PCOS from controls. We appreciate that
generating side-specific diagnostic thresholds for PCOM would lead to confusion in clinical
practice. Therefore, because FNPS and OV may be most prone to right — left differences, we
recommend that their use be avoided if only one ovary can be assessed.

We noted that the right ovary contained more follicles than the left ovary in women with
PCOS, consistent with the greater volume of the right ovary. Our findings are similar to
those of some (26,27,29,30), but not all (31), previous studies of right — left differences in
FNPO in women with infertility or PCOS, wherein authors have reported 0.1 — 2.0 more
follicles in the right ovary (26,27,29,30). Our higher result of 5 follicles could reflect our
unique approach to offline image analysis (24) compared to others’ real-time (27,29-31) or
semi-automated counts (26). There are some challenges associated with the assessment of
FNPO, including distinguishing an anechoic structure as one or two clustered follicles and
re-counting follicles that have already been flagged. It is especially difficult to obtain
reliable counts amidst the follicular density in polycystic ovaries (32,33). By evaluating each
ovary in small sections, we improve reproducibility and minimize the likelihood of under- or
over-counting follicles (24). Although our approach is not feasible in clinical practice due to
the time required for analysis, it offers a level of accuracy that is beneficial in research
settings (24). Use of the grid system may also explain why we did not detect right-sided
differences in FNPO in controls (i.e., mean difference, 0 follicles) when others did (i.e., 0.4
— 1.0 follicles) (29,34).

It is important to consider the clinical relevance of intra-individual differences in follicle
number. Deb et al. have reported intra-observer and inter-method variability in counts as
wide as 11 follicles (35,36) — suggesting that mean differences < 11 could be within error.
Small differences would also be difficult to capture in a single cross-section of the ovary
(i.e., FNPS). Alternatively, evidence of more frequent natural and stimulated ovulations in
the right ovary (37-39) supports the notion that ovarian reserve (and thus, folliculogenesis)
is lateralized. Studies in cohorts with unspecified infertility have suggested that right — left
differences in FNPO reflect an increased humber of small- (27) or medium-sized (26)
follicles in the right ovary. It could be speculated that aspects of follicular recruitment vary
between the two ovaries. This observation has not been made in healthy women (40), but
longitudinal studies could reveal the mechanisms behind right — left differences in FNPO in
PCOS.

We also noted that the right ovary was larger than the left ovary in both groups. Our findings
are consistent with recent studies of right — left differences in OV in women with regular
cycles (34), infertility (26,27,41), and PCOS (29). Average right — left differences have
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ranged from 0.5 to 1.6 ml (26,27,29,34,41), with one study reporting an upper limit of
agreement near 5.0 ml (26). Evidence that the right ovary is larger than the left ovary across
the lifespan, from childhood (42) through the fourth decade (27,29) and post-mortem (43),
raises our confidence in our findings. Differences in blood supply between the two ovaries
could offer a physiologic basis for one being larger — albeit studies employing Doppler
ultrasound technology have yielded conflicting data on right — left differences in vascular
indices, independent of gravidity or parity (26,34,41,44,45).

An unexpected finding was that 52% — 67% of controls had bilateral PCOM based on
modern diagnostic thresholds for FNPO. Our observation is reminiscent of concerns that
emerged following publication of the Rotterdam criteria in 2003, when a heightened
prevalence of polycystic ovaries was described in healthy women of reproductive age (46).
We acknowledge that use of the grid system (24) could lead to increased detection of smaller
follicles (e.g., 2 — 3 mm) — to an extent that may limit the external validity of our results.
When we excluded 2 — 3 mm follicles from control estimates of FNPO, the median value
fell from 25 to 14 follicles and fewer controls had PCOM based on FNPO = 20 (16%) or =
25 (3%) (data not shown). We agree that standardized methods and training are needed to
obviate discrepancies in follicle counts among studies and in clinical practice (3,32,33).
Such efforts could be de-prioritized if more reliable assays are developed and surrogate
markers of PCOM (e.g., anti-mdllerian hormone) are deemed effective replacements for
FNPO (3,7). It should be stated that PCOS cannot be diagnosed with a single feature (1-3)
and it is unclear whether PCOM confers health risks independent of anovulation or androgen
excess. Nevertheless, PCOM increases the likelihood of ovarian hyperstimulation syndrome
during gonadotropin therapy and has implications for success of treatment (47). Studies that
characterize the physiologic range of FNPO and OV would certainly help to clarify the
significance of PCOM in women with and without PCOS.

The present study had two limitations. First, in an effort to increase our sample size, we
pooled ultrasonographic data obtained at four different sites with two different brands of
ultrasound machines. We employed the same acquisition protocols across sites and relied on
newer technology (i.e., as defined by a maximum transducer frequency = 8 MHz). However,
we appreciate that combining multiple datasets can introduce error and confound the true
effect(s) of interest. We did not detect an impact of site or technology on FNPO, FNPS, or
OV, but recommend that our findings be interpreted with caution, nevertheless. Second, the
present study was not designed to identify the factors responsible for right — left differences
in ovarian morphology. Although we accounted for the potential influence of obesity,
gravidity, and parity, we acknowledge that the ovaries are more difficult to visualize in
women with severe obesity and that our inclusion criteria may have skewed our assessments
to leaner cohorts. Likewise, our use of the NIH criteria precluded us from evaluating any
role of phenotype. Use of the Rotterdam criteria in future studies would help to elucidate the
effect(s) of anovulation and hyperandrogenism on right —left differences in FNPO, FNPS,
and OV.

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
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be reliably diagnosed in a single ovary using FNPO, but not FNPS or OV. We recommend
that practitioners and researchers acknowledge the potential for right — left differences in
ultrasonographic markers of ovarian morphology and use FNPO to define PCOM when only
one ovary can be visualized.
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Figure 1. Proportion of women with uni- or bilateral polycystic ovarian morphology (PCOM).
Women with PCOS (n = 87) and controls (n = 67) were categorized based on the presence of

PCOM in neither (light gray), one (dark gray), or both ovaries (black). PCOM was defined
according to recent international consensus guidelines or proposed diagnostic thresholds
including: (A) FNPO = 20 (3), (B) FNPO = 25 (7), (C) FNPS = 9 (13), and (D) OV = 10 ml
(3,7,16). Abbreviations: FNPO, follicle number per ovary; FNPS, follicle number per cross-
section; OV, ovarian volume.
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Table 1.

Demographic and diagnostic characteristics of the study participants

PCOS (n=87)  Control (n =67)

Age (y) 27 (23-30) 27 (23-31)
Body mass index (kg/m?) 32.0(23.7-38.2) 236 (21.5-27.2) "
Menstrual cycle length (d) 75 (47-146) 29 (28-32) *
Modified hirsutism score 11 (8-14) 3(1-5)"
Proportion with biochemical hyperandrogenism 33/87 (38%) 0/67 (0%) *
Mean FNPO 45 (34-60) 25 (16-32) *
Mean FNPS 10 (8-13) 7 (5-9) *
Mean OV (ml) 11 (9-15) 7(6-9)"

Data are presented as median (interquartile range) or 7/ total 77 (percent). Data related to ultrasonographic features reflect the mean of recorded
values from the right and left ovaries rounded to the nearest whole number.

*
Within rows, an asterisk denotes a significant difference between groups based on the Mann-Whitney U (for continuous variables) or Fisher’s
Exact test (for categorical variables), p < 0.05.

Abbreviations: FNPO, follicle number per ovary; FNPS, follicle number per cross-section; OV, ovarian volume.
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Table 2.

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

Right Ovary Left Ovary MD + SE (95% CI) Correlation

PCOS (n = 87)

FNPO  45(33-69)  43(32-54) 5+2(1,8)" 0.73%

FNPS 11 (8-13) 10 (7-12) 1+0(0,2)" 057%

ov 13 (9-17) 10 (7-14) 3+1(2,4)" 0.59
Control (n = 67)

FNPO  23(16-32) 24 (15-33) 0£1(-2,2) 0.68™

FNPS 7 (4-10) 7(5-9) 0£0(-1,1) 048"

ov 8 (6-11) 6 (4-9) 221(1,3)° 031"

Page 14

Data are presented as median (interquartile range) unless otherwise specified and reflect recorded values from individual ovaries rounded to the
nearest whole number. The mean difference (MD) reflects the right minus the left ovary. Therefore, a positive number reflects a larger value in the

right ovary.

*
An asterisk reflects a significant mean difference (based on Wilcoxon Signed Rank Tests) or correlation (based on Spearman’s rank coefficient)

between ovaries, p < 0.05.

Abbreviations: FNPO, follicle number per ovary; FNPS, follicle number per cross-section; OV, ovarian volume; MD, mean difference; SE, standard

error; Cl, confidence interval.
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