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Abstract: Polycystic ovary syndrome (PCOS) is the most common endocrinopathy encountered in the 

female population of fertile age. It affects approximately 5-10% of women of reproductive age.(1) It is 

a syndrome with heterogeneous etiology. An important problem secondary to this syndrome is the 
infertility due to chronic anovulation. The diagnosis of PCOS is a diagnosis of exclusion. Two of the 

following three Rotterdam criteria (ESHRE/ASRM 2003) are required: hyperandrogenism (clinical 

and/ or biochemical), oligo- / anovulation, ultrasound morphology specific to PCOS. In the context of 

anovulation, folliculogenesis is disrupted, which leads to excessive accumulation of small antral and 
preantral follicles, which at serum level will be reflected by increased levels of Anti-Müllerian 

hormone (AMH). Thus, serum AMH becomes an objective and well-structured criterion, both in 

mono-evaluations and in correlation with classical triad classification of PCOS, resulting in 

increased sensitivity to 83% and 100% diagnosis specification. Serum AMH cut-off 3.15 ng /ml shows 
an early marker of PCOS. 
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Polycystic ovary syndrome (PCOS) is the most 

common ectocrinopathy in the female population of fertile age. 
It affects approximately 5-10% of women of reproductive 

age.(1) It is a heterogeneous syndrome, with multiple causes, 

from polygenic genetic ones to dysfunctions of the 

hypothalamic-pituitary axis, metabolic dysfunctions (insulin 

resistance, obesity). We mention the presence of some risk 

factors in teenagers that could outline the presence of this 

syndrome: under-/overweight at birth, premature adrenarche, 

atypical sexual precocity, obesity, Acanthozis nigricans.(2) 
The diagnosis of PCOS is one of exclusion because 

other causes such as congenital adrenal hyperplasia (CAH), 

tumors (ovarian, adrenal) that release testosterone and 

hyperprolactinemia can evolve similarly to PCOS, leading to 
oligoovulation and/or androgen excess. In establishing the 

diagnosis of PCOS, two of the following three Rotterdam 

criteria (ESHRE/ASRM 2003): are needed (hyperandrogenism 

(clinical /hirsutism and/ or biochemical – values of total 
testosterone total or free fraction, dehydroepiandrosterone 

(DHEAS), oligo/ anovulation, polycystic ovary specific 

ultrasound morphology. 

 The ultrasound morphological criteria (stated in the 
Rotterdam criteria, 2003) for polycystic ovary are: minimum 12 

antral follicles, 2-10 mm in size (on one ovary/ both ovaries) 

and ovarian volume (> 10mL), mentioning that this criterion 

does not apply to women under oral contraceptive treatment, as 
well as the need for excluding other causes of androgen excess 

that may lead to ovarian polycystic appearance (congenital 

adrenal hyperplasia, Cushing’s Syndrome, exogenous 

androgenic medication). 
 Anovulation was defined by irregular menstrual cycles 

longer than 35 days and lack of progesterone growth on day 21. 

 Hyperandrogenism was determined by increasing 
serum testosterone levels, above 60 ng/ dL, hyperinsulinemia 

with increased resistance (oral glucose tolerance test - OGTT) 

and DHEAS increase.(3) 

 In practice, there are 4 phenotypes of classical PCOS 
(table, no. 1, figure no. 1), two severe forms and a 

micropolycystic variant. 

 

Table no. 1. Phenotypes of micro/polycystic ovary (3) 
Phenotype I Phenotype II 

1.Hyperandrogenism 

2.Anovulation 

3. Polycystic ovary 

1.Hyperandrogenism 

2.Anovulation 

3. Normal ovary on ultrasound 

Phenotype III Phenotype IV 

1.Hyperandrogenism 

2.Anovulatory menstrual cycles  

3. Polycystic ovary  

1.Anovulation 

2.Polycystic ovary appearance 

3.Without hyperandrogenism  

 

Figure no. 1. Phenotypes of micro/polycystic ovary (3) 

 
 The severe forms - ovarian hypertecosis and 

(hyperandrogenic - insulin resistant-acanthosis nigricans 

syndrome - HAIRAN) are rare. The first variant is characterized 

by Walthard cell nests with ovarian stromal distribution; 
phenotypically, affected women will present: clitoromalgia, 

temporal alopecia, voice thickening, increased insulin resistance 

and at skin level, typical acanthosis nigricans (following 

hyperinsulinemia, which stimulates keratocytes and growth of 
fibroblasts). HAIRAN syndrome has an unclear aetiology, being 

considered either a severe variant of PCOS, or a distinct genetic 

syndrome; on the general objective examination, the affected 
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women present severe hyperandrogenism, acute insulin 

resistance, Acanthosis nigricans. 

 The syndrome of the micropolycystic ovaries is 
characterized by hyperandrogenism and chronic anovulation. An 

important problem secondary to this syndrome is infertility due 

to chronic anovulation. In the context of anovulation, 

folliculogenesis disturbance occurs, which secondary leads to 
the accumulation of small antral and preantral follicles, which at 

serum level will be reflected by increased levels of Anti-

Müllerian hormone (AMH). In women with PCOS, the increase 

of AMH synthesis was found to be 75% (compared with a 
healthy ovary) in small antral and preantral follicles and 

granulosa cells, respectively. 

 Considering this, in multiple studies this parameter-

marker of PCOS was correlated with the conventional 
Rotterdam criteria, increasing the sensitivity to 83% and the 

100% diagnosis specificity.(4) Thus, serum AMH becomes an 

objective and well-structured criterion, both in mono-

evaluations and in correlation with the classical triad criteria of 

PCOS.(5) 

AMH is a homodimeric glycoprotein hormone, which 

belongs to the superfamily of growth factors. Structurally, it is 

similar to another 35 members of this superfamily, namely: 
growth and differentiation factors, inhibins and bone 

morphogenetic proteins (BMP). The latter also have a role in the 

ovarian folliculogenesis process. The gene encoding the AMH 

secretion is located at the level of the short arm of chromosome 
19. AMH acts at the level of two types of transmembrane 

receptors (AMH R I, AMH R II) located at the Müller gonads 

and ducts. It is secreted in the form of a pro-hormone that under 

cleavage reactions reaches the active biological form. 
 The variant of classical PCOS is characterized by the 

presence of of 2-3 times more small antral and preantral follicles 

in ovaries (versus the healthy ovaries) and, from this level, 

respectively from the granulosa cells, AMH, a dimeric protein is 
secreted. Therefore, serum AMH values, 2-3 times more 

increased than the normal values per age group are considered a 

diagnostic marker 

 Following multiple studies, the following normal 
values for AMH were established/ age groups: mean values for 

25 years of age - 3 ng/ ml, for 35-37 years of age - 1 ng/ ml. 

Another aspect that defines it as a diagnostic marker is that 

serum AMH presents minimal variation within the menstrual 
cycle. 

 

Figure no. 2. Recruitment of the follicular cohort, the 

dominant follicle under the influence of autocrine AMH, 

mainly secreted by the preantral follicles (from the 

granulosa area) and its limited expression in the tertiary 

follicles (5) 

 
 AMH also has other valences: it closely correlates 

with the number of antral follicles, so it reflects the total ovarian 

reserve (being also considered an early marker of alteration of 

ovarian function) playing a part in recruiting the follicular 
cohort, respectively it inhibits recruitment and premature 

follicular maturation. Additionally, it has a role in monitoring 

the treatment with Metformin or in evaluating the response with 

ovulatory inducers. 
 We mention the variation of serum AMH in females 

per age groups, i.e.: in the pediatric period, it is undetectable 

until puberty. And for the clinically adult female, AMH reflects 

the ovarian reserve, showing a progressive decline during the 
reproductive period (concomitantly with ovarian follicular 

depletion), and finally at menopause, it becomes undetectable. 

We conclude that a cut-off 3.15 ng/ ml serum AMH is 

an early marker of PCOS.(6) Increased values may also 
correlate with the severity of PCOS manifestations, including 

oligo-/ amenorrhea, hyperandrogenism and polycystic ovary 

morphology.(7) AMH is a biomarker of the disease, but it is also 

an element of the pathogenesis of PCOS. 
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