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Abstract

It is estimated that as many as 1.4 million Canadian women may
be afflicted with polycystic ovary syndrome (PCOS). Although
PCOS is heralded as one of the most common endocrine
disorders occurring in women, its diagnosis, management, and
associated long-term health risks remain controversial.
Historically, the combination of androgen excess and anovulation
has been considered the hallmark of PCOS. To date, while these
symptoms remain the most prevalent among PCOS patients,
neither is considered an absolute requisite for the syndrome.
Inclusion of ultrasonographic evidence of polycystic ovaries as a
diagnostic marker has substantially broadened the phenotypic
spectrum of PCOS, yet much debate surrounds the validity of
these newly identified milder variants of the syndrome. Difficulty in
resolving the spectrum of PCOS stems from the continued use of
inconsistent and inaccurate methods of evaluating androgen
excess, anovulation, and polycystic ovaries on ultrasound. At
present, there is no clear-cut definition of biochemical
hyperandrogenemia, particularly since we depend on poor
laboratory standards for measuring androgens in women. Clinical
signs of hyperandrogenism are ill-defined in women with PCOS,
and the diagnosis of both hirsutism and polycystic ovarian
morphology remains alarmingly subjective. Lastly, there is an
inappropriate tendency to assign ovulatory status solely on the
basis of menstrual cycle history or poorly timed endocrine
measurements. In this review, we elaborate on these limitations
and propose possible resolutions for clinical and research
settings. By stimulating awareness of these limitations, we hope to
generate a dialogue aimed at solidifying the evaluation of PCOS in
Canadian women.

Résumé

On estime que pas moins de 1,4 millions de Canadiennes
pourraient être atteintes du syndrome des ovaires polykystiques
(SOPK). Bien que le SOPK soit reconnu comme l’un des troubles
endocriniens les plus courants chez les femmes, son diagnostic,
sa prise en charge et les risques à long terme pour la santé qui lui
sont associés demeurent controversés. Historiquement, la
présence simultanée d’un excès d’androgènes et d’une
anovulation a été considérée comme étant le signe distinctif du
SOPK. À ce jour, bien que ces symptômes demeurent les plus
prévalents chez les patientes atteintes du SOPK, aucun d’eux
n’est considéré comme une nécessité absolue pour que l’on

puisse envisager la présence du syndrome. Bien que l’inclusion
de signes échographiques d’ovaires polykystiques à titre de
marqueur diagnostique ait considérablement élargi le spectre
phénotypique du SOPK, la validité de ces variantes moins graves
du syndrome nouvellement identifiées fait l’objet de nombreux
débats. L’utilisation continue de moyens hétérogènes et imprécis
d’évaluer l’excès d’androgènes, l’anovulation et la présence de
signes échographiques d’ovaires polykystiques est à l’origine des
difficultés qui accablent la résolution du spectre du SOPK. À
l’heure actuelle, il n’existe pas de définition tranchée de
l’hyperandrogénémie biochimique, particulièrement en raison du
fait que nous nous fions à des normes de laboratoire de faible
qualité pour mesurer le taux d’androgènes chez la femme. Les
signes cliniques de l’hyperandrogénie sont mal définis chez les
femmes atteintes du SOPK et le diagnostic d’hirsutisme et de
morphologie ovarienne polykystique demeure, de façon
alarmante, subjectif. Enfin, il existe une tendance inappropriée
selon laquelle l’on détermine l’état ovulatoire uniquement en
fonction des antécédents quant au cycle menstruel ou en fonction
de mesures endocriniennes mal planifiées. Dans le cadre de cette
analyse, nous élaborons sur ces limites et proposons des
solutions possibles pour les milieux cliniques et de recherche. En
accentuant la sensibilisation à ces limites, nous espérons générer
un dialogue qui permettra de solidifier l’évaluation du SOPK chez
les Canadiennes.
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INTRODUCTION

It is unlikely that either Stein or Leventhal could have
anticipated the enormous amount of curiosity and con-

troversy that would stem from their 1935 description of a
unique gynaecological condition that would later be desig-
nated as PCOS.1 PCOS was originally described in seven
women in whom the syndrome could at best be described as
the combination of hirsutism, obesity, amenorrhea, and
enlarged bilateral polycystic ovaries.1 Since then, our under-
standing of PCOS has evolved so far that none of the origi-
nally described features is considered to be a consistent
finding in PCOS—not even the appearance of numerous
tiny ovarian “cysts” for which the syndrome was named.2

Women with PCOS present most frequently with com-
plaints of infertility, menstrual irregularity, hirsutism,
and/or other outward signs of androgen excess such as
acne or alopecia.3 Clues to the diagnosis also include com-
monly associated metabolic disturbances such as obesity,
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insulin resistance, dyslipidemia, and hypertension.3 Because
of these diverse clinical and metabolic manifestations, con-
siderable debate remains regarding what collection of
symptoms constitutes a diagnosis of PCOS. At present,
there is no agreement on definitive biochemical or imaging
markers for the clinical diagnosis of PCOS. Rather, the
diagnosis remains one of exclusion.

PCOS is one of the most common endocrine disorders
occurring in women. Epidemiological studies have resulted
in estimates of prevalence, in women of reproductive age,
that range from 6.5% to 8% using biochemical and/or clini-
cal evidence,4–7 and ultrasound-based studies have reported
a prevalence of 20% or more.8–11 Therefore, in a population
of seven million Canadian women aged between 15 and 44
years, as many as 1.4 million women may be afflicted with
this disorder.12 It has been our experience that many, if not
most, women are first given a diagnosis of PCOS when they
present to a reproductive endocrinologist with infertility,
and that in the years following last delivery and continuing
to reproductive senescence there is a clear tendency to
forgo long-term management of symptoms. Our difficulty
in diagnosing PCOS and maintaining long-term follow-up
emphasizes the current state of controversy and confusion
surrounding diagnostic criteria, patient management, and
long-term health risks for PCOS. This condition should
invite early diagnosis and intervention because there is con-
siderable evidence that women with PCOS are at increased
risk of infertility, dysfunctional uterine bleeding, metabolic
syndrome, type II diabetes, and cardiovascular disease.3
There is also growing evidence that women with PCOS are
at increased risk of obstructive sleep apnea, depression,
nonalcoholic fatty liver disease, and certain cancers.13–16

The purpose of this review is to highlight the current state
of controversy surrounding the clinical definition and diag-
nosis of PCOS. The limitations in methods used to assess
clinical, biochemical and ultrasound features of PCOS are
discussed with the goal of producing unified methods of
evaluation in Canadian women. Suggestions for

overcoming these limitations are provided. Our hope is to
stimulate collaborative efforts to improve the timely diag-
nosis of PCOS and facilitate appropriate clinical
intervention.

LITERATURE SEARCH METHOD AND
QUALITY OF EVIDENCE

A search of Medline was conducted using subject headings
“polycystic ovary syndrome,” “hyperandrogenism,” and
“menstruation disturbances” on the Ovid database server.
Each subject heading and all of its more specific terms were
used to retrieve results. Searches were limited to studies
conducted in humans and articles published in English
from 2002 to 2007. Combining search terms “polycystic
ovary syndrome” and “hyperandrogenism” yielded 177 arti-
cles, and the combination “polycystic ovary syndrome” and
“menstruation disturbances” yielded 100 articles. All arti-
cles were examined, and in instances where referenced arti-
cles were considered to have essential information, earlier
publications were also reviewed. Evidence presented cor-
roborating the phenotypic spectrum of PCOS is derived
primarily from descriptive studies, reports of expert com-
mittees, and opinions of respected authorities based on
clinical experience that are designated as Level III
evidence.17

DEFINING CONSENSUS CRITERIA
OF POLYCYSTIC OVARY SYNDROME

In 1990, the first formal attempt to consolidate a clinical
definition of PCOS by the National Institute of Child
Health and Human Development resulted in PCOS being
defined as the combined presence of androgen excess and
oligo-anovulation in the absence of all other reasons for
anovulatory infertility (Table 1).18 The NICHD criteria
were deliberately listed in order of perceived importance.19

The use of these criteria defined PCOS as a syndrome
whose primary determinant was a derangement in androgen
homeostasis with consequent effects on menstrual cyclicity.
Ultrasonographic evidence of polycystic ovaries was con-
cluded to be “suggestive” of PCOS but not necessarily diag-
nostic.3 This prevailing opinion reflected the paucity of
British and European attendees at the meeting to define the
NICHD criteria, because ultrasonographic evidence of
polycystic ovaries had long been considered definitive evi-
dence of PCOS in the UK and most of Europe.20

The NICHD criteria represented a very important first step
towards establishing a universally accepted clinical defini-
tion for PCOS. However, it is important to recognize that
the criteria were based on majority opinion and not clinical
trial evidence.3 In the years that followed, it became appar-
ent that the clinical presentation of PCOS was much more
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ABBREVIATIONS

AES Androgen Excess Society

ASRM American Society for Reproductive Medicine

ESHRE European Society for Human Reproduction and
Embryology

NICHD National Institute of Child Health and Human
Development

PCOS polycystic ovary syndrome

SHBG sex hormone binding globulin



variable than that described by the NICHD criteria, and
that polycystic morphology of the ovaries was a consistent
finding in women demonstrating biochemical and clinical
evidence of the syndrome.11,21–23 In 2003, the European
Society for Human Reproduction and Embryology and the
American Society for Reproductive Medicine amended the
consensus criteria to include polycystic ovaries as a third
diagnostic marker and to allow for a diagnosis of PCOS if
two of three criteria were met (Table 1). These “Rotterdam cri-
teria” were intended to broaden the phenotypic expression
of the syndrome and to redefine PCOS as primarily a syn-
drome of ovarian dysfunction (i.e., one that occurs in the
presence of anovulation and/or ovarian dysmorphology).19

The Rotterdam criteria are controversial.24 Fulfilling two of
three diagnostic criteria implies that PCOS can be diag-
nosed in the absence of androgen excess or menstrual irreg-
ularity—the very factors that were once considered abso-
lute requisites for the syndrome. While most agree that
PCOS exists as a spectrum, it has been difficult to reconcile
the absence of androgen excess in the diagnosis. In 2006,
the Androgen Excess Society formed a task force to review
existing data on the phenotypic expression of PCOS.24 The
AES concluded that although there was good evidence for
features of PCOS (e.g., mild insulin resistance and mild
ovarian dysfunction) in women with polycystic ovaries,
androgen excess, and regular menstrual cycles,21,25 there was
conflicting evidence supporting the presence of such fea-
tures of PCOS in women with polycystic ovaries and
ovulatory dysfunction but without clinical or biochemical

signs of hyperandrogenism.11,26 The AES has proposed a
new set of diagnostic criteria that acknowledge the wide
prevalence of morphologic polycystic ovaries and the wide
heterogeneity of PCOS. They do not, however, recognize a
mild variant of the syndrome in which little is known about
metabolic status or long-term health risks (Table 1).24

ELUCIDATING THE PHENOTYPIC SPECTRUM
OF POLYCYSTIC OVARY SYNDROME

Assuming a broad spectrum, PCOS can be categorized into
four main phenotypes (Table 2).27 These categories are use-
ful in clinical practice because health risks have been
defined for at least two subtypes, and this dictates careful
evaluation of metabolic disturbances for women with frank
or classic PCOS.27 However, in research settings, subdivid-
ing PCOS into more discrete categories is imperative if we
are to clearly define incidence, degree of symptomology and
health risks among all variants of PCOS (Table 3).28–32 In
the most comprehensive study aimed at evaluating the
phenotypic spectrum of PCOS, Diamanti-Kandarakis et al.
showed hyperandrogenic and anovulatory phenotypes of
PCOS to be the most insulin resistant—irrespective of BMI
or central adiposity.33 Their approach to elucidating differ-
ences among PCOS phenotypes involved a number of phy-
sicians and ultrasonographers working cooperatively to
diagnose and evaluate a large study population. Inclusion of
each study participant rested strictly on agreement between
at least two physicians that symptoms and signs of PCOS
were apparent. Cut-off levels for biochemical
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Table 1. A comparison of diagnostic criteria for polycystic ovary syndrome

1990 National Institute of Child Health and Human Development (NICHD) Guidelines

Patient demonstrates both:

1. Clinical and/or biochemical signs of hyperandrogenism

2. Oligo- or chronic anovulation

Exclusion of other etiologies of androgen excess and anovulatory infertility is necessary.

2003 European Society for Human Reproduction and Embryology and American Society for Reproductive Medicine
(ESHRE/ASRM or Rotterdam) Guidelines

Patient demonstrates two of three criteria:

1. Oligo- or chronic anovulation

2. Clinical and/or biochemical signs of hyperandrogenism

3. Polycystic ovaries

Exclusion of other etiologies of androgen excess and anovulatory infertility is necessary.

2006 Androgen Excess Society (AES) Guidelines

Patient demonstrates both:

1. Hirsutism and/or hyperandrogenemia

2. Oligo-anovulation and/or polycystic ovaries

Exclusion of other etiologies of androgen excess and anovulatory infertility is necessary.



hyperandrogenism were carefully established from a large
population of non-hirsute, regularly menstruating women
with proven ovulatory cycles. Lastly, an independent
ultrasonographer interpreted all transvaginal ultrasound
recordings. While the efforts of these investigators were
exemplary, it is likely that future attempts to substantiate
these findings for different ethnic populations will be ham-
pered by the lack of accuracy and reliability that is apparent
in the evaluation of PCOS features.34,35

EVALUATING ANDROGEN EXCESS

Hyperandrogenemia

It is estimated that 60% to 80% of women with PCOS dem-
onstrate elevated circulating androgen levels.24 However,
the actual prevalence of hyperandrogenemia among women
with PCOS is debatable since there is no definitive
agreement on (1) which androgen(s) should be measured,
(2) when and how often they should be measured, (3) normal
androgen levels in women, and (4) which analytical tech-
niques should be used.35,36 The appropriateness and reliabil-
ity of analytical methods has been a major issue in this
debate. The Endocrine Society recently appealed to labora-
tories worldwide to refine their methods of assessing andro-
gens in women.37 Cost-effective, direct commercial assays
for measuring androgens in serum perform well in the male
range but poorly in the lower female range, yet can be sub-
stantially improved following serum extraction and purifi-
cation.37 Nevertheless, clinical laboratories continue to
avoid these costly extraction processes and report normal
ranges that are so broad that women with
hyperandrogenemia and/or severe clinical hirsutism are
included.27

Serum levels of free testosterone, and not total testosterone,
are more frequently elevated in women with PCOS. Serum
free testosterone is therefore considered to be the most sen-
sitive biochemical marker supporting a diagnosis of
PCOS.38 Measurements of total testosterone in serum
include a portion bound to SHBG. Because PCOS is often
associated with decreased SHBG levels (because of obesity
and insulin resistance), increased testosterone clearance

does not allow for an accurate reflection of increased andro-
gen production.39 The most accurate method of measuring
free testosterone in serum is equilibrium dialysis, yet very
few laboratories have adopted this standard because the
process is complicated, expensive and labour-intensive.40

Assays that directly measure free testosterone have for the
most part been abandoned since they are notoriously inac-
curate.41 Instead, surrogates such as the free androgen index
(FAI: the ratio of total testosterone to SHBG multiplied by
100) or bioavailable testosterone (BioT: law of mass action
involving total testosterone, SHBG and albumin) have
become widely accepted, but only if the necessary assays
have been validated. Nevertheless, it should be recognized
that the unavoidable drawback to FAI and BioT relates to
their use of SHBG measurements. Unlike direct measure-
ments of free testosterone, FAI and BioT are not markers
of hyperandrogenemia independent of obesity.39

Hirsutism

Hirsutism is the most common clinical manifestation of
hyperandrogenism in women.42 Approximately 60% to
70% of women with PCOS have hirsutism.24 Hirsutism is
defined as excessive terminal hair growth that takes on a
male pattern distribution.42 The clinical assessment of
hirsutism is overtly subjective, and it is therefore prudent in
clinical assessment to consider the patient’s perception of
unwanted hair growth in addition to the perceived rate and
timing of hair growth onset. Rapid and sudden appearance
of thick pigmented hair suggests the presence of an androgen-
secreting neoplasm, whereas hair growth in PCOS tends to
be more gradual and commonly occurs following cessation
of long-term hormonal contraceptive use.42 Age and ethnic-
ity significantly also influence hair growth due to genetic
variances in 5 �-reductase activity.43 Asian women and
adolescents can therefore be expected to demonstrate less
terminal hair growth than older women of other ethnic
groups (e.g., Mediterranean or East Indian origin).43

In an effort to reduce some of the subjectivity associated
with the clinical evaluation of hirsutism, excessive hair
growth in women is generally quantified by the
Ferriman-Gallwey scoring system. This system grades
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Table 2. Four major clinical phenotypes of polycystic ovary syndrome

Frank PCOS Classic PCOS Ovulatory PCOS Mild PCOS

Biochemical/clinical
hyperandrogenism

� � �

Chronic anovulation � � �

Polycystic ovaries � � �

Prevalence33, 64, 65 46–71% 7–40% 7–18% 7–16%

Long-term health risks known known unknown unknown



terminal hair growth on a scale from 0 to 4 (i.e., no terminal
hairs to extensive terminal hair growth) on 11 anatomical
sites and uses the sum of nine areas to generate an overall
hirsutism score. Scores of � 8 or � 5 have been commonly
accepted as abnormal,44,45 although recently a score as low
as 3 was proposed as the upper limit of normal.46 The
Ferriman-Gallwey scoring system has been criticized not
only for cut-off scores that are debatable, but also for being
too general.35 A total score assumes hair growth on the
trunk or thighs is equivalent to hair growth on the face or
chest, yet no evidence exists to support this assumption.
Moreover, an overall score does not allow for a description
of hair growth patterns, which can be variable among
women.34,35,43 Lastly, and probably most importantly,
Ferriman-Gallwey scoring does not adequately overcome
the subjectivity associated with assessing hirsutism. In an
evaluation of the level of interobserver variability associated
with ascribing hirsutism scores, Wild et al. showed that
agreement in scores was alarmingly poor when three clini-
cians evaluated the same 21 women, noting a discrepancy of
up to 10 points between scores.47 Since unreliable methods

for measuring and interpreting serum androgens make clin-
ical signs of hyperandrogenism sufficient evidence for
androgen excess,24 the use of an unreliable scoring system
cannot be viewed as inconsequential.

Acne

One third of women with PCOS, particularly younger
women, demonstrate acne.24 Androgens participate in the
development of acne by stimulating sebum production,
thereby providing optimal conditions for bacterial coloniza-
tion with organisms such as Propionibacterium acnes.48 Scoring
systems that classify and/or grade acne severity (i.e., num-
bers and types of acne lesions) are reliable and widely used
in dermatology to facilitate therapeutic decisions and assess
response to treatment.49 We know very little about the
severity of acne in PCOS because acne scores are seldom
used or reported. Moreover, it is unclear whether the actual
prevalence of acne is increased in women with PCOS com-
pared with the population at large.24 Some form of acne
occurs in virtually all teenage girls and in more than one half
of women over the age of 25.50 It is difficult to accept acne
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Table 3. Discrete clinical phenotypes represented by consensus guidelines for polycystic ovary syndrome

1990 NICHD Guidelines

1. Hirsutism, hyperandrogenemia, and oligo-anovulation

2. Hirsutism and oligo-anovulation

3. Hyperandrogenemia and oligo-anovulation

2003 ESHRE/ASRM (Rotterdam) Guidelines

1. Oligo-anovulation, hirsutism, hyperandrogenemia, and polycystic ovaries

2. Oligo-anovulation, hirsutism, and hyperandrogenemia

3. Oligo-anovulation, hirsutism, and polycystic ovaries

4. Oligo-anovulation, hyperandrogenemia, and polycystic ovaries

5. Oligo-anovulation and hirsutism

6. Oligo-anovulation and hyperandrogenemia

7. Oligo-anovulation and polycystic ovaries

8. Polycystic ovaries, hirsutism, hyperandrogenemia, and regular cycles

9. Polycystic ovaries, hirsutism, and regular cycles

10. Polycystic ovaries, hyperandrogenemia, and regular cycles

2006 AES Guidelines

1. Hirsutism, hyperandrogenemia, oligo-anovulation, and polycystic ovaries

2. Hirsutism, hyperandrogenemia, and oligo-anovulation

3. Hirsutism, oligo-anovulation, and polycystic ovaries

4. Hyperandrogenemia, oligo-anovulation, and polycystic ovaries

5. Hirsutism and oligo-anovulation

6. Hyperandrogenemia and oligo-anovulation

7. Hirsutism, hyperandrogenemia, polycystic ovaries, and regular cycles

8. Hirsutism, polycystic ovaries, and regular cycles

9. Hyperandrogenemia, polycystic ovaries, and regular cycles



as a clinical feature of PCOS when it has not been conclu-
sively identified as an abnormal finding.35

Alopecia

Women may experience a diffuse pattern of thinning hair
over the vertex of the scalp with the frontal hairline com-
monly preserved.51 Well-established scoring systems for
hair loss in women exist but are seldom used in the evalua-
tion of PCOS. Historically, alopecia was recognized as a
symptom of PCOS because it is an androgen-mediated pro-
cess51; however, it is a poor predictor of biochemical
hyperandrogenemia, and low serum iron levels and aging
are more common causes of hair loss in women.24,35 While
the actual prevalence of alopecia in women with PCOS is
relatively low compared with other androgenic symptoms
(approximately 5%24), an association with polycystic ovaries
has been reported,22 and this observation merits an investi-
gation of whether alopecia is actually increased in
prevalence or severity in women with PCOS.

EVALUATING ANOVULATION

Menstrual disturbances in PCOS generally present in the
form of oligo-amenorrhea (fewer than eight episodes of
menstrual bleeding per year or menses that occur at inter-
vals greater than 35 days).27 Menstrual irregularity in women
with PCOS is primarily the consequence of anovulation.
Ovulatory dysfunction may be present in women with
PCOS who report regular menstrual cycles.27 For these rea-
sons, menstrual history alone is insufficient for defining
PCOS phenotypes in women who describe having regular
cycles. Ovulation must be confirmed, generally by serum
progesterone measurements >10 nmol/L taken at a ran-
dom time during the luteal phase.52 A single mid-luteal
phase measurement >30 nmol/L on cycle day 21 is another
cost-effective standard used to confirm the quality of ovula-
tion.52 These commonly adopted criteria are not without
limitations, and the validity of these cut-off values have
been argued.53 Inappropriate timing of progesterone mea-
surements is the most obvious reason for an inaccurate
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Table 4. Recommendations for reducing variability in the evaluation of polycystic ovary syndrome

PCOS feature Limitations Recommendations for clinical practice & research (R)

Androgen excess

1.Hyperandrogenemia • Inconsistent evaluation of androgens

• Inaccurate normative ranges

• Imprecise analytical techniques

Measure testosterone (FAI or BioT) in a single sample, on a morning of
day 1–5 of the menstrual cycle, following at least 3 months furlough
from hormonal therapies.

R: Develop age related reference ranges for androgens from a group of
women with regular cycles, no hirsutism or polycystic ovaries; work with
local laboratories to optimize normative ranges for the health region;
develop mass spectrometry techniques to measure androgens.

2. Hirsutism • Subjective scoring system Use a validated scoring system to grade hirsutism.

Determine and optimize intra- and inter-observer variability among
group members.

R: Agreement between 2 observers is necessary to confirm hirsutism
for each study subject, determine differences in hair distribution
patterns among PCOS subtypes and age/ ethnic-matched controls.

3. Acne and alopecia • Unconfirmed increase in prevalence
or severity

Use validated scoring systems to grade acne and alopecia.

R: Report intra- and inter-investigator variability; determine differences
in acne severity and incidence among PCOS subtypes and
age-matched controls.

Anovulation • Untimely progesterone
measurements

• Inappropriate designation of
ovulatory status based on normal
menses

Measure mid-luteal progesterone levels 7 days before anticipated
menses in two consecutive cycles.

R: Confirm ovulatory cycles by luteal phase progesterone and
ultrasound (whenever possible) in two consecutive cycles in both
control and PCOS subjects.

Polycystic Ovaries • Use of multiple ultrasound (US)
criteria

• Subjective evaluation of US imaging

Use ESHRE/ASRM US consensus criteria only.

Communicate new US criteria to local medical imaging groups.

R: Report intra- and inter-observer variability in making the US
diagnosis using consensus US guidelines; validate US criteria in
accurate study populations; generate US criteria that maximize
diagnostic accuracy and minimize observer variability; collaborate with
medical imaging specialists.



diagnosis of anovulation.35 Lack of routine ultrasonography
to visualize corpus luteum development is also a factor.54

EVALUATING POLYCYSTIC OVARIAN MORPHOLOGY

The current ultrasonography guidelines, supported by the
ESHRE/ASRM consensus group,3 define the polycystic
ovary as containing 12 or more follicles measuring 2–9 mm
and/or an increased ovarian volume of > 10 cm3. Unlike
previous definitions, this requires no subjective assessment
of stromal echogenicity and/or follicle distribution pattern.
The cut-off value for increased ovarian volume was based
on cumulative evidence reporting a larger mean volume of
> 10 cm3 for polycystic ovaries.55 The cut-off of � 12 folli-
cles throughout the entire ovary was based on a single report
demonstrating this value to have 99% specificity and 75%
sensitivity in distinguishing between polycystic and normal
ovaries.56 The reproducibility of these values has not been
confirmed in repeated studies, and there is evidence to sup-
port the postulate that these cut-off values cannot be used
to distinguish between women with and without PCOS57,58

(e.g., 58% of the control subjects in the study of
Diamanti-Kandarakis et al.33 had > 12 follicles per ovary).
As a result, many reproductive endocrinologists use their
own criteria in clinical practice (e.g., > 20 follicles per
ovary58 or increased stroma/total area ratio59), while medi-
cal imaging specialists tend to use older criteria because of
the slow dissemination of findings among disciplines.60

Despite the need for further validation of these criteria, it is
important to recognize that the interpretation of
ultrasonographic images of polycystic ovaries is alarmingly
subjective. In an analysis of 54 scans in which images of
polycystic and normal ovaries were duplicated and random-
ized for evaluation by four observers, Amer et al. showed
that observers agreed on a diagnosis of PCOS only 51% of
the time, and they agreed with themselves only 69% of the
time.61 In that study, the polycystic ovary was defined as
having � 10 follicles (2–8 mm), an ovarian volume � 12 cm3,
and a bright echogenic stroma.61 The variability demon-
strated by the observers indicated that the criteria employed
were either too subjective or that the measurements were
too insensitive to allow for good agreement.56 Unfortu-
nately, the extent to which any feature contributed to the
subjectivity of the diagnosis was not evaluated, nor has a
similar evaluation using the ESHRE/ASRM ultrasound cri-
teria been performed since they were proposed in 2003. If
ultrasonographic evidence of polycystic ovaries is to remain
a diagnostic criterion for PCOS, then reduction in observer
variability is needed.62,63

Recommendations
Suggestions for overcoming limitations in the evaluation of
androgen excess, anovulation, and polycystic ovaries on
ultrasonography are presented in Table 4.34,35 The recom-
mendations are intended to motivate clinicians to evaluate
their methods for diagnosing PCOS carefully in both clini-
cal and research settings. Addressing these issues will ulti-
mately require large, well-controlled research studies. How-
ever, thoughtful steps can be taken in the interim to
improve the diagnosis of PCOS by first-line practitioners.

CONCLUSION

Polycystic ovary syndrome remains a highly controversial
topic because of its undetermined and potentially variable
etiology and an undetermined phenotypic spectrum. In
clinical and research practice, a conservative and broadly
based definition of PCOS is warranted. We believe a con-
servative diagnosis is more likely to motivate appropriate
education, judicious treatment, and long-term follow-up of
patients as the actual health risks of these distinct pheno-
types are slowly revealed. In a research setting, it is hard to
argue that anything other than the Rotterdam criteria be
used for diagnosis, because these criteria allow for investi-
gations of all PCOS-related features as well as all possible
phenotypic combinations. Having an accepted definition is
just the first step to unravelling markers of syndrome sever-
ity and predictors of long-term health. The remaining and
arguably most important steps, in both clinical and research
settings, relate to improving the accuracy and reliability of
our methods for evaluating features of PCOS. Our
attempts at early diagnosis and intervention will continue to
be hindered if these inconsistencies remain ignored or
regarded as inherent and insurmountable issues in the
evaluation of PCOS.
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