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Polycystic ovarian syndrome (PCOS) is a fairly frequent syndrome but yet a subject that meets a lot of controversies. We 
believe that all controversies surrounding PCOS are due to its heterogeneity and complexity but also to its uncertain 
etiology. This review is based on the results of clinical trials and studies published until present. Our aim is to present the 
evolution of the perspective on the subject and the controversies still surrounding it. Considering the diagnosis, the majority 
of medical community uses the Rotterdam criteria, and Androgen Excess Society considers PCOS a „disorder of androgen 
excess or hyperandrogenism” thus including hyperandrogenism as a compulsory criterion in its diagnosis.  A number of 
theories and hypothesis have been launched over the years regarding the etiology of PCOS, none of them being flawless 
or able to explain the entire panel of symptoms. Treatment of PCOS does not address the cause itself but rather focuses 
on its effects: either anovulation, oligomenorrhea, effects of hyperandrogenism and metabolic changes. The existing 
guidelines are still not specific enough, while personal experience plays a major role in the medical conduct leading 
to many controversies. As a result, every PCOS guideline is rather a consensus than a nondisputable fact. Considering 
nowadays, there is a persistent need for more and greater studies researching new ideas, new genes, and new therapies.
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Introduction
Polycystic ovarian syndrome (PCOS) is a fairly frequent 

syndrome but yet a subject that meets a lot of questiona. 
It was first described by Stein and Leventhal in 1935 and 
until nowadays we have come to understand this pathology 
on a different level, still, after more than 80 years, there 
are yet a lot of controversies surrounding this subject. 
We believe that all controversies surrounding PCOS are 
due to its heterogeneity and complexity but also to its 
uncertain etiology(1).

This review is based on the results of clinical trials and 
studies published in journals from the moment it was 
first acknowledged. Our aim is to present the evolution 
of the perspective on the subject and the controversies 
still surrounding it.

Controversies in diagnosis
In the years following the establishment of National 

Institute of Child Health and Human Development criteria 
since 1990 it became obvious that basing on diagnosis, 
was insufficient due to the fact that they were established 
without any data from clinical trials but rather based on 
the opinion of the specialists tasked with their develop-
ment(2). These criteria included: i) chronic anovulation 
with ii) clinical and/or biochemical hyperandrogenism 
with exclusion of other etiologies of androgen excess and 
anovulatory infertility but without any reference about the 
polycystic ovaries found on ultrasound(2). As a response to 
this issue, the 2003 consensus established the Rotterdam 
criteria. Therefore, in order to diagnose PCOS one has 
to meet two of the following three criteria: i) oligo- or 
chronic anovulation, ii) clinical and/or biochemical signs 
of hyperandrogenism and/or iii) polycystic ovaries with 

the same specification as earlier regarding the exclusion 
of other androgen excess and anovulatory infertility 
etiologies(1). Even though the revised criteria added the 
ultrasonographic aspect of the ovaries, following them 
implies that PCOS may be diagnosed without any signs of 
hyperandrogenism, either clinical or biochemical. While 
gynecologists follow the 2003 Rotterdam criteria, endocri-
nologists do not take lightly the matter, therefore the need 
for another set of criteria. A principal conclusion of the 
task force put in place by Androgen Excess Society (AES) 
in 2006 was that PCOS should be, first of all, considered 
a „disorder of androgen excess or hyperandrogenism”, 
at the same time nothing that „a minority considered 
the possibility that there may be forms of PCOS without 
any evidence of hyperandrogenism”(3). To summarize, the 
2006 AES guidelines state that in order to diagnose PCOS 
the following two criteria are necessary: i) hirsutism and/
or hyperandrogenemia, and ii) oligo-anovulation and/or 
polycystic ovaries after the exclusion of other etiologies 
of anovulatory infertility and androgen excess(3).

Acknowledge the heterogeneity of the syndrome, four 
clinical phenotypes are usually found(4): 
n Phenotype A (i.e. classic PCOS) including polycystic 

ovaries, hyperandrogenism and oligo-anovulation, 
n Phenotype B  (i.e. hyperandrogenic anovulation)  

including hyperandrogenism with oligo-anovulation
n Phenotype C (i.e. ovulatory PCOS) including polycys-

tic ovaries (e.g. without ovulatory dysfunction) and hype-
randrogenism, 
n Phenotype D (i.e. non-hyperandrogenic PCOS) inclu-

ding polycystic ovaries and oligo-anovulation(4).
Not only the presence of hyperandrogenemia falls into 

debate but also the biochemical criteria were needed in 
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order to make the diagnosis. First of all, there is no una-
nimous consensus on the matter of the normal androgen 
levels neither in women nor the androgens which should 
be measured in order to diagnose PCOS(5). High serum 
levels of testosterone (i.e. total or free), androstenedio-
ne, and dehydroepiandrosterone (DHEA) are classically 
used in order to define hyperandrogenemia, yet some 
studies showed that decreased sex hormone-binding 
globulin (SHBG) levels, and increased  free testosterone 
(i.e. not total testosterone) concentration and DHEA 
concentrations, are most suggestive for PCOS hyperan-
drogenemia(6,7). Moreover, controversies regarding which 
methods should be used when assessing androgens in 
women are still exist(6). The most recent studies bring 
forward 11-oxygenated androgens which are the most 
characteristic for the syndrome(8).

Clinical hyperandrogenemia also falls under controversy. 
Considering the hirsutism, one of the most prominent 
manifestations of hyperandrogenemia, we may avoid 
subjectivity using the Ferriman-Gallwey score(9). Alopecia, 
while considered until recently as a sign of virilization, 
is not that frequent in cases of women with PCOS(10). 
Although there are scales for establishing hair loss in 
women, they are rarely used in clinical practice. Acne also 
is can be seen frequent in women with PCOS(3), particu-
larly in young women. Therefore, it is unclear whether 
the prevalence of acne is higher in women with PCOS 
compared with the rest of the population as there are no 
reliable clinical trials on these subjects(11).

Oligomenorrhea, frequently a consequence of anovu-
lation, is defined as “menstrual cycles at more than 35 
days interval”(6). We need to specify the fact that ovula-
tory dysfunction, an important criterion for diagnosing 
the PCOS, is not necessarily associated with menstrual 
irregularity(12).

Polycystic ovaries are usually defined by Rotterdam 
criteria based on total follicle number (e.g. the presence of 
12 or more follicles throughout the ovary measuring from 
2 to 9 mm in diameter) or on increased ovarian volume 
(i.e. more than 10 cm3)(1). Until present, studies showed 
that more than 50% of healthy women have more than 
12 follicles per ovary(13), this being the main reason why 
specialist often prefer to consider a polycystic ovary when 
the number of follicles exceeds 20/ovary(14).

Controversies in etiology
A number of theories and hypothesis have been laun-

ched over the years regarding the etiology of PCOS. In 
1980-1990’s a series of theories have emerged related to 
the origin of PCOS though each of them seemed relevant, 
but none founded to be the main cause of PCOS.

Intrauterine theory stipulated that exposure to andro-
gens during intrauterine life or neonatal period would alter 
fetal ovaries(15) or can lead to congenital masculinization 
of hypothalamus(16) thus explaining PCOS hyperandroge-
nemia while reduced pancreas growth in utero(17). 

Other studies considered that various mechanisms 
during childhood and puberty should be blamed for the 
syndrome. For example Insulin-Like Growth Factor 1 

(IGF1), whose’ levels are increased in infancy after pe-
riods of protein excess, is believe to influence ovarian 
steroidogenesis(18). Both Mechanick and Insler suggest 
that PCOS finds its origins during the puberty. While the 
first believes that it’s due to abnormal brain development 
as a result to aberrant puberty(19) the second suggests 
that PCOS hyperandrogenemia is the result of increased 
adrenal production during puberty(20). 

Other studies shows that intra-ovarian factors are 
considered for the majority of the PCOS manifestations. 
First of all, Puzigaca et al. stipulates that enlarged ovaries 
found in PCOS women are related to excessive androgen 
production(21). Interestingly, studies showed that ovarian 
secretion of IGFs is the possible cause of increased insulin 
resistance and adrenal androgen secretion(22,23).

The genetic theory known from 1970’s, underwent 
complex changes. The thory concluded the idea that 
PCOS was transmitted in X-linked dominant fashion(24), 
a hypothesis infirmed years ago, but which opened new 
ways of studies confirming the role of heritability in PCOS. 
Some studies showed that up to 80.5% of women sibling 
of PCOS women are affected(25) attesting the genetic origin 
of PCOS and infirming in the same time both autosomal 
dominant or X-linked dominant modes of inheritance. 
The complexity of the syndrome, overall, upholds the 
idea of its polygenic origin(26), recent studies showing 
that general transcription factor IIA subunit 1 like and 
luteinizing hormone/choriogonadotropin receptor may 
serve as biomarkers(27) while others consider that thyroid 
adenoma-associated protein  gene polymorphism and 
DENN domain-containing protein 1A gene are involved(28). 
The involvement of multiple genes with various effects 
on the overall disease risk support the theory by which 
PCOS is an inherited disease(29).

Controversies in treatment
Treatment of PCOS does not address the cause itself 

but rather focuses on its effects: either anovulation 
(i.e. for those cases where fertility is desired), oligome-
norrhea, effects of hyperandrogenism and metabolic 
changes. Some studies showed that lifestyle changes 
are primary therapy in PCOS overweight and obese 
women for the treatment of metabolic complications(30).
These include reducing body mass index and preventing 
further weight gain. The main goal is a 5-10% initial 
weight loss, followed by long term weight loss of 10 to 
20% and achieving a waist circumference of less than 
88 cm(31). Therefore, lifestyle changes are the most 
effective form of treatment for reducing weight, im-
proving insulin sensitivity and decreasing the incidence 
of metabolic syndrome and type II diabetes, improving 
in this way risk factors for cardiovascular disease(32,33). 
Studies also showed that weight loss has some fertility 
benefits(34). Although initial studies researching phar-
macological treatment have showed excellent results 
concerning the weight loss, maintenance of weight 
loss and reduction of cardiovascular risks(35) some of 
these drugs were proven to actually increase the risk 
for cardiovascular events(36) and were removed from 
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the market(37). Meanwhile, studies showed that ba-
riatric surgery was associated with improvement or 
complete resolution of type II diabetes, hypertension, 
hyperlipidemia and obstructive sleep apnea(38) while 
others reported complete resolution of all features of 
PCOS, even hirsutism, hyperandrogenism, anovulation 
or menstrual irregularity(39,40). 

When fertility is desired, the first line measure to induce 
or restore ovulation (in up to 80% cases of obese women) 
is considered weight loss(41). Metformin, an insulin sensi-
tizing drug, is frequently added when a pregnancy is not 
achieved after weight loss. Insulin sensitizing drugs, from 
which metformin was the first administrated, were shown 
to improve menstrual regularity along with reduction of 
body mass index and androgen levels(42). Controversies 
surrounding the usefulness of this drug created the neces-
sity for clinical trials on this subject. Thus, a meta-analysis 
from 2009, which analyzed the most prominent clinical 
trials, concluded that metformin indeed leads to signifi-
cant weight loss compared to placebo but when given to 
the patients on a diet or on a program of life changes does 
not contribute majorly(43). In the same context, studies 
showed that metformin effectively induces ovulation in 
PCOS women(44). Clomiphene citrate is another drug often 
used to induce ovulation. Research shows that it induces 
ovulation in 57% of the cases with pregnancy rates higher 
than 23%(45). While the association between clomiphene 
citrate and metformin is frequently encountered, most 
studies conclude that the association is irrelevant, and the 
pregnancy rates after clomiphene citrate plus metformin 
compared to pregnancy rates after clomiphene citrate 
alone do not differ(46). 

Gonadotrophines are often used as second-line treat-
ment, although the original protocol of 150 IU/day is 
no longer in use due to the increased risk of ovarian 
hyperstimulation syndrome(47). Studies showed that in 
case of PCOS the low-dose protocols are safer, therefore 
the “step-up” and “step-down” protocols which use 37.5-
75IU/day are to be taken into consideration if the patient 
is unresponsive to the first-line treatment. The medical 
community prefers the step-down protocol, considering 
its safety in terms of monofollicular development(48,49). 
Although the association between gonadotrophines and 
gonadotropin-releasing hormone agonists showed to be 
controversed, some studies have showed a slightly higher 
rate of pregnancy compared to gonadotrophines alone 
but also a highr overstimulation rate(47).

Another second-line therapy is represented by laparo-
scopic ovarian drilling (LOD)(50). It should be reccommeded 
in cases characterized by infertility due to anovulation in 
women with PCOS unresponsive to clomiphene citrate(50). 
While there are specialists that consider LOD as efficient 
as gonadotrophines(50) there are studies that present 
better pregnancy results for LOD (60%) in comparison 
to gonadotrophine therapy(51). Even more, there is still 
an uncertainty regarding the technic for LOD: while four 
monopolar or laser punctures have been shown to be 
effective, and majority uses between four and ten punc-
tures there are some results which shows that a higher 

number, might lead to premature ovarian failure(50,52). 
Neither gonadotrophine therapy nor LOD are risk free: 
while the first one needs a close monitoring and asso-
ciates the risk of ovarian hyperstimulation syndrome, 
LOD associates intraoperative and postoperative risks, 
especially in overweight women(50). 

Anovulation associated with PCOS, alone, is not an 
indication for in vitro fertilization. In case of failure of 
first-line treatment and when second-line gonadotrophine 
therapy is considered too risky, in vitro fertilization (IVF) 
is to be taken into consideration(53). Other cases where 
IVF has its indications are the patients who besides PCOS 
associate pathologies such as tubal damage, endometriosis 
or male infertility(50). 

When trying to antagonize only hyperandrogenic fea-
tures without fertility goals weight loss alone is usually 
insufficient. Hirsutism and acne, being one of the most 
prominent and disturbing features in the life of women 
with PCOS, deserve the full attention of the medical 
world. Besides the local treatment and mechanical ways for 
hair removal, in case of mild hyperandrogenic symptoms 
usually the oral contraceptive pill is efficient. Both severe 
hirsutism and acne respond to antiandrogens either an-
drogen receptor blockers or 5-alpha-reductase inhibitors 
(finasteride) often incorporated in oral contraceptives. 
These could be used as monotherapy or dual therapy 
along with oral contraceptive pill(54).

In some cases adding metformin to monotherapy or 
to dual therapy has benefic effects on hyperandrogenisc 
symptoms due to its effectiveness on lowering testoste-
rone levels and increasing SHGB levels(54). Only in some 
special cases of sever hyperandrogenic symptoms refrac-
tory to the above treatment, long-acting gonadotropin-
releasing hormone analogues along with estrogens may 
be used although complications of the treatment are 
equally severe.

Oligoamenorrhea, as a sign of anovulation which asso-
ciates chronic estrogenization without any progesterone 
exposure, with its known effects upon the endometrium, 
is highly treatable. Medical society still searches for new 
therapies for PCOS. We believe it is important for us to 
mention the inositols, which although were discovered in 
1850’s, it found its use in the treatment of PCOS as late 
as 1993(55). Therefore, their efficiency in ovarian stimu-
lation and their benefic effect on insulin sensitivity has 
been clearly showed in women suffering from PCOS both 
obese and normal weighted(56) along with their capacity of 
lowering androgen levels(57). Studies showed that inositols 
also improve the metabolic profile by lowering total choles-
terol level, triglyceride level, glucose and insulin levels(58).

Conclusions 
Due to its heterogeneity and complexity this syndrome 

is surrounded by controversies, not only in the matter of 
diagnosis and treatment but also its etiology. As a result, 
every PCOS guideline is rather a consensus than a non-
disputable fact. There is a persistent need for more and 
greater studies researching new ideas, new genes, and 
new therapies.   n
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