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Introduction  
Polycystic ovarian disease (PCOD) is 
known as hyperandrogenic anovulation and 
Stein-Leventhal syndrome which is first  
described in 1935.1 It is the most common 
and complex reproductive endocrinopathy 
affecting females of childbearing age2 with 
a reported prevalence of 5-10% using       
biochemical and or clinical criteria.3           
Patients with polycystic ovarian disease are 
at increased risk of developing infertility 
(75%), dysfunctional uterine bleeding,              
endometrial carcinoma, secondary     
amenorrhea(30%), oligomenorrhoea(75%), 
hirsutism (90%) and a number of metabolic 
disorders including insulin resistance            

d iabetes mel l i tus,  hypertension,                 
dyslipidemia and cardiovascular disease, 
and increased risk of multiple gestations 
from infertility treatment.4 Obesity is also 
found in 40-60%  of cases,5 though the  
disease is often seen in women with          
normal body mass index(BMI).6 At the      
joint American Society for Reproductive 
Medicine/European Society of Human         
Reproduction and Embryology (ASRM/
ESHRE) sponsored PCOS Consensus 
Workshop Group Fertility and Sterility 
meeting in Rotterdam in 2003,7 a refined 
definition of the PCOS was agreed. The 
definition encompassed a description of 
the morphology of the polycystic ovary            
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Methods 
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reason for attendance. Menstrual                 
irregularities were classified as chronic 
anovulation as amenorrhea of 6 months         
or more duration, oligomenorrhoea as        
intermenstrual interval of more than           
35 days less than six months duration,  
polymenorrhoea as cycles occurring more 
frequently than every 21 days, regular 
menstruation as a 21-35 days duration;           
9-16 cycles within a year and no more than 
a 4 day difference in duration between        
cycles.12 Fertility state was classified as 
fertile (had a previous pregnancy with no 
subsequent infertility), infertile (primary or 
secondary infertility of at least one-year 
duration) and unproved (pregnancy not 
attempted).13 Body mass index (BMI) was 
estimated for each woman with polycystic 
ovarian morphology (weight in kilogram & 
height in square meter). BMI classification 
according to the National Institute for 
Health guidelines as follows.14 
1. Underweight BMI <19Kg/ m2 

2. Normal weight BMI 19-24.9Kg/ m2 

3. Overweight BMI 25-29.9 Kg/ m2 
4. Class 1 obesity BMI 30-34.9 Kg/ m2 
5. Class 2 obesity BMI > than 35 Kg/m2 
Transabdominal US scan (using Samsung 
SONOACE R5 machine) was done  for the 
participants  in a moderately filled urinary 
bladder, measurements  were taken in real 
time B mode grey scale using 3-5MHz          
curvilinear probe(type of device) , optimum 
gain setting was obtained  with particular 
attention to the size of the patient and          
the amount of pelvic fat; difficult and     
doubtful cases were transformed into 7.5 
MHz transvaginal (approach after emptying 
urinary bladder (all US scans were           
performed in a private room after getting 
patient consent). After identification of  
ovaries; the size of ovaries were measured 
in three orthogonal planes, the highest 
possible magnification was used to          
examine the ovaries. The evaluated US 
criteria of PCOM were: the presence of 12 
or more 2-9 ovarian follicles; distribution of 
ovarian follicles; an ovarian volume of 
more than 10 ml& a highly echogenic          
ovarian stroma. Only one ovary fitting this  

(PCO), and ultrasound criteria have been 
added to the criteria in the National           
Institutes of Health (NIH) definition, i.e.,  
hyperandrogenism and oligoanovulation.8 
As defined by the Rotterdam; the criteria 
fulfilling sufficient specificity & sensitivity to 
define the PCO should have at least one of 
the following: either 12 or more follicle 
measuring 2-9 mm in diameter, or           
increased ovarian volume more than 10 ml 
(The ASHRE Rotterdam/ASRM, 2004).              
If there is a follicle more than 10 ml in            
diameter, the scan should be repeated at         
a time of ovarian quiescence in order to 
calculate volume and area. The presence 
of a single ovary with PCO morphology           
is sufficient to provide the diagnosis.7               
PCO morphology occurs in 19-33% of the 
western population of whom around 80% 
have symptoms of PCO syndrome,9 up to 
25% of patients with PCO morphology       
on sonography are asymptomatic.10                  
In addition, not all patients with                     
hyperandrogenic oligoovulation have PCO 
morphology on ultrasound.11 This study 
aimed to investigate the prevalence of  
polycystic ovarian morphology among 
women of reproductive age group (using 
diagnostic criteria of the Consensus of  
Rotterdam), to correlate with age,              
menstrual disturbances, fertility problems, 
obesity, and hormonal profile.  

Study design:  
A cross-sectional prevalence study. 
Sample size:  
A total of 782 women of reproductive age 
group 
Inclusion criteria:  
All women of reproductive age who           
attended for pelvic US scan regardless of 
the cause. 
Exclusion criteria:  
Females with incidental findings of early 
pregnancy and follow up cases. 
Informed consent was obtained from all 
subjects; the following information was          
obtained: name, age, marital state, parity, 
menstrual cycle, fertility state and the           
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definition was considered enough to label 
PCO.7 The follicular size was measured, 
according to the method described by 
Pache et al.15 The ovarian volume was   
calculated with the formula of an ellipse: 
1/2(AXBXC); where A is the longitudinal 
diameter is the anteroposterior diameter & 
C is the transverse diameter of the ovary.16 
All those women who were diagnosed as 
PCOS clinically and sonographically, their 
available hormonal profile data were 
checked and entered into data analysis. 
The normal cutoff values of Serum free             
testosterone of 0.5-2.6 ng/ml, FSH of 3.2-
10 mIU/ml, LH of 1.2-10mIU/ml in the early 
follicular phase of menstrual cycle, ratio of 
LH/FSH  less than 2.5,serum prolactin of           
3-25ng/ml and TSH of 0.4-4mlU/ml.              
Data were stored on a Microsoft Excel 
sheet for further evaluation; follow up cases 
were examined during the first week of the 
next cycle (follicular phase) and ruled           
out from the entry into data. Those with           
a follicular size of more than 10 mm also 
excluded and requested to be examined        
in the next cycle during the period of            
quiescence to avoid ovarian false                
magnification. 
Ethical considerations   
Before collecting the data, the researchers 

approval of the Ethics Committee at             
the College of Medicine, Hawler Medical 
University. 
Statistical analysis 
The statistical package for the social         
sciences (SPSS, Chicago, IL, USA, version 
18) was used for data entry and analysis. 
Two approaches were used; descriptive 
and analytic. The descriptive approach           
included calculation of frequencies,             
percentages, means, and standard         
deviaitons. In the second approach,             
Chi-square test of association was used to 
test the  association between categorical 
variables. The correlation coefficient (r) 
was used to assess the strength of the  
correlation between two numerical         
variables. A P value of ≤0.05 regarded as 
statistically significant.  

Of 782 study participants, 736 (94.1%) 
were married, and 46 (5.9%) were singles. 
The mean age ± SD of participants was 
29.98 ± 7.5 years (range 14-49 years.         
The current study showed that 70% of       
ultrasound findings were normal, and the 
prevalence of PCO was 18.8%, (147 out of 
total 782) as shown in Table 1. 

Results  

Table 1: Percentages of ultrasound abnormalities among the study sample.  

US finding No. Percent (%) 

Normal 548 (70.1) 

Cyst (any) 52 (6.6) 

PCO* 128 (16.4) 

Fibroid 29 (3.7) 

Cyst+PCO* 6 (0.8) 

Cyst+Fibroid 6 (0.8) 

Fibroid+PCO* 13 (1.7) 

Total 782 100.0 

* Total PCO prevalence=147 (18.8%). 
59 
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There was a statistically significant             
association between PCO and age, marital 
status and BMI of the participants. The 
highest prevalence (32.7%) of PCO was 
among the age group 18-27 years            
(P <0.001). The highest prevalence (43%) 
of PCO was also found among participants 
of high BMI (31-≥40), P <0.001.                     

60 

The highest prevalence of PCO was 
among infertile, untried and singles 
(32.7%, 40.7%, and 41%, respectively,         
P <0.001). This study also showed               
the highest PCO prevalence among              
participants with history amenorrhea 
(92.3%) and oligomenorrhoea (75.2%),          
P <0.001 (Table 2).  

Table 2: Association between certain characteristics of participants and PCO (N=695).  

Variables 
US finding 

Total 
P value Normal PCO 

 No. (%) No. (%) No. (%) 
Age group               
<18 26 (76.5) 8 (23.5) 34 (100.0)   

  
<0.001 

18-27 183 (67.3) 89 (32.7) 272 (100.0) 
28-37 220 (82.7) 46 (17.3) 266 (100.0) 
38-47 114 (96.6) 4 (3.40) 118 (100.0) 
≥48 5 (100.0) 0 (0.00) 5 (100.0) 

Marital status               
Married 522 (80.1) 130 (19.9) 652 (100.0) 0.002 
Single 26 (60.5) 17 (39.5) 43 (100.0) 

BMI               
<19 3 (100.0) 0 (0.00) 3 (100.0) <0.001 
19-25 331 (83.2) 67 (16.8) 398 (100.0) 
26-30 158 (77.5) 46 (22.5) 204 (100.0) 
31-≥40 45 (57.0) 34 (43.0) 79 (100.0) 

Fertility         
Fertile 436 (86.0) 71 (14.0) 507 (100.0) <0.001 
Infertile 64 (59.3) 44 (32.7) 108 (100.0) 
Pregnancy not attempted 23 (59.0) 16 (40.7) 39 (100.0) 
Single 25 (61.0) 16 (41.0) 41 (100.0) 

Menstrual cycle               
21-35_Normal 507 (93.2) 33 (6.80) 544 (100.0)   

<0.001 35-90_Oligomenorrhoea 32 (24.8) 97 (75.2) 129 (100.0) 
>90_Amenorrhoea 1 (7.80) 12 (92.3) 13 (100.0) 
<15_Polymenorrhoea 8 (88.9) 1 (11.1) 9 (100.0) 
Total 548 (78.85) 147 (21.15) 695*     

*87 cases are excluded, having other abnormalities (fibroid, any cyst or combined).  
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Regarding hormonal abnormality among 
PCO patients (N=147), LH/FSH ratio was 
more than 2.5 in 84.4% of cases. The value 
of serum prolactin was >25ng/ml in 73.5% 
of cases, and the value of serum            
free testosterone was >2.6ng/ml in about          

70.7%. Details of hormonal changes are 
shown in Table 3. The current study 
showed that the follicular number and       
ovarian volume were increased in both left 
and right sides, Table 4.  

Table 3: Frequency of hormonal values among PCO patients.  

Variables No. % Normal Values 
Serum_TSH     

0.4-4 mlU/ml ≤4 79 53.7 
>4 68 46.3 
LH_FSH_Ratio     

<2.5 ≤2.5 23 15.6 
≥2.5 124 84.4 
Serum Prolactin     

3-25ng/ml ≤25 39 26.5 
>25 108 73.5 
Serum_TSH      
≤10 147 100.0 3.2-10mlU/ml 
Serum_LH_group     

1.2-10mlU/ml ≤10 92 62.6 
>10 55 37.4 
Serum_Free_Testosteron     

0.5-2.6ng/ml ≤2.6 43 29.3 
>2.6 104 70.7 
Total 147 100.0   

Table 4: Frequency of follicular numbers and ovarian volume among PCO patients.  

Variables No. (%) 
Lt. Follicular Number     
≤12 34 (23.1) 
>12 113 (76.9) 
Rt. Follicular Number     
≤12 33 (22.4) 
>12 114 77.6 
Lt. Ovarian Volume     
≤10 34 (23.1) 
>10 113 (76.9) 
Rt. Ovarian Volume     
≤10 32 (21.8) 
>10 115 (78.2) 
Total 147 100.0 
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Statistically significant weak positive         
correlation was found between menstrual 
irregularities with serum prolactin and        
serum testosterone, (r = 0.279, P = 0.001;  
r = 0.221, P = 0.007, respectively). There     

was statistically non-significant inverse  
correlation between menstrual cycle with 
serum TSH level and LH/FSH ratio                
(r = -0.019, P = 0.824; r = -0.085,                 
P = 0.308)  as shown in Figures 1 and 2. 

Figure 1: Scatter diagram showing a linear association between serum prolactin and         
serum TSH with the menstrual cycle  

Figure 2: Scatter diagram showing a linear association between serum testosterone and 
serum LH/FSH with the menstrual cycle  
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increased prevalence of PCO among 
obese females above 15 years of age.25,26 
Regarding the biochemical indices, among 
147 women with sonographic PCO            
morphology; the FSH value was normal, 
while LH value was increased in 55 women 
(37.4%) and LH/FSH ratio was more than 
2.5 in 84.4% of cases, and there was           
a linear correlation between LH/FSH           
with menstrual irregularities as shown           
in Figure 5. Although the characteristic  
increase in LH relative to FSH release has 
long been appreciated as a feature of 
PCOS but Cho et al.27 found that LH/FSH 
had little use in diagnosing PCOS because 
the median LH/FSH ratio did not differ         
significantly between the PCOS and           
non-affected groups. Legros et al.28 found  
a modest association between raised          
LH/FSH in women with PCO morphology. 
In our study we found that there was the 
statistically significant correlation between 
menstrual cycle irregularity with serum 
prolactin, serum testosterone (as shown         
in Figure 2 and 4); it is well known          
that women with PCOS have elevated          
biochemical profile.18,36 Duijkers et al.29  
indicated that PCO morphology can be 
seen in healthy women with regular            
menstrual cycles, in our study we found 
that 6.8% (33 women among 147 women 
with PCO morphology) have the normal 
menstrual cycle. This study also                
showed highest PCO prevalence among 
participants with history amenorrhea and 
oligomenorrhoea, 92.3%, and 75.2%,           
respectively, this is in consistent with       
results in a large series of women           
diagnosed to have PCOS by Azziz et al.,30 
as approximately 75-85% of women with 
PCOS had clinical evidence of menstrual 
dysfunction. Crosignani and Nicolosi also 
reported a high percentage (54%) of            
oligomenorrhoea among Italian women 
with PCO.31Ramanand et al. also found 
nearer 66% prevalence of PCOD among 
oligomenorrheic females.32 In Pakistan, 
Haq et al. found that the frequency             
of PCOS in women attending infertility  
clinics was 17.6%.33 Couzin and Jennifer      

Although pro believed to be one of the 
most common endocrine disorders among 
women of reproductive age group; to our 
knowledge, there is no data available             
on the sonographic prevalence of PCO 
morphology in our locality. Many types of 
research have been done for the diagnosis 
of PCOS, and every investigator had their 
preferred methodology for the diagnosis of 
PCO syndrome. Mujeeb et al. revealed 
87.7% sensitivity and 99% sensitivity of  
ultrasound in diagnosing PCOS.17 we also 
use revised 2003 Rotterdam consensus as 
a diagnostic criteria of PCO morphology. 
Out of total study sample, 782 women; 
about 70% of ultrasound finding was           
normal, while PCO constitutes only 18.79% 
(147 women) and PCO in combination with 
cyst and fibroid constitute 2.5% of      the 
study sample. This finding is similar          
to D Botosis et al. who found that the          
incidence of PCO morphology is 17.5%           
in Areteion Hospital, Athens, Greece.18  
The results of Nidhi et al. was 9.13%,          
Williamson et al. results was 26%.19 The 
highest prevalence (32.7%) of PCO was 
among the age group 18-27 years.            
Similarly, Koivunem et al. reported that 
sonographic PCO is much more common 
among younger less than 35 years              
(21.6 prevalence) than in older women.20 

Tabassum K also found the highest             
prevalence of PCO among the age group 
of 15-24 years and least in the age group 
of 35-44 years.21 In our study the highest 
prevalence (43%) of PCO was also found 
among participants of high BMI (31-≥40) 
and 22.5% among overweight women, 
Gambinri et al. have reported that 50% of 
PCOS women were overweight or obese,22 
Joan et al. were of the view that Asians 
PCOS women had the lowest prevalence 
of obesity whereas blacks and Hispanics 
had the highest.23 A study conducted on 29
-43 years old Saudi Arabia female patients   
with the suggested diagnosis of PCOS         
illustrated the prevalence of 64.5% obese 
and 24.2% overweight cases.24 Hussein et 
al. and Rich-Edwards et al. also found an      

Discussion 
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estimated that 40% of women who             
attend infertility clinics have PCOS.34         

The prevalence of PCOS among infertile 
Kurdish women attending Infertility Care 
and IVF center in Erbil was 33%.35             

This result is similar to our finding of              
32.7% incidence of infertility among women 
with PCO morphology. In addition, we            
included newly married females with PCO 
morphology but who were not undergone 
investigations for infertility. The ovarian  
volume >10 ml is considered to be              
diagnostic for polycystic ovaries according 
to Rotterdam's criteria, in the current study; 
the right ovarian volume was >10 ml                  
in 78.2%, and the left ovarian volume            
was > 10 ml in 76.9%, similar results as 
increase in ovarian volume were seen in 
patients with PCO according to a study in 
Turkey.36 Botosis et al.18 also found that 
mean ovarian volume was higher in women 
with PCO in both regular and irregular        
cycles.  

64 

References 
1. Polycystic Ovary Syndrome (PCOS): Condition 

Information. (Accessed December 13, 2018 at 
https://www.nichd.nih.gov/health/topics/pcos). 

2. Abbott DH, Dumesic DA, Franks S. REVIEW           
Developmental origin of polycystic ovary          
syndrome – a hypothesis. J Endocrinol 2002; 
174:1–5. 

3. Knochenhauer ES, Key TJ, Kahsar-Miller, 
Waggoner W, Boots LR, Azziz R. Prevalence of 
the polycystic ovary syndrome in unselected 
black 7 white women of the southeastern United 
States: a prospective study. J Clin Endocrinol 
Metab 1998; 83(9):3078–82.  

4. Patel SM, Nestler JF. Fertility in polycystic ovary 
syndrome. Endocrinol Metab Clin North Am 
2006; 35(1):137–55. 

5. Moran LJ, Pasqual R, Teede HJ, Hoeger KM, 
Norman RJ. Treatment of obesity in polycystic 
ovary syndrome: a position statement of the  
Androgen Excess and Polycystic Ovary         
Syndrome Society. Fertil Steril 2009; 92(6):1966–
82. 

6. Balen A. The current understanding of                   
polycystic ovary syndrome. The Obstetrician & 
Gynaecologist 2004; 6:66–74. 

7. The Rotterdam ESHRE/ASRM-Sponsered PCOS 
Consensus Workshop Group: The Netherlands. 
Revised 2003 consensus on diagnostic criteria 
and long term health risks related to polycystic 
ovary syndrome. Fertil Steril 2004; 81:19–25. 

8. Joyce K. Polycystic ovarian syndrome. Journal of 
Midwifery & Women's Health 2007; 51:415–22. 

9. Balen A, Homburg R. Franks S. Defining               
polycystic ovary syndrome. BMJ 2009; 
338:a2968.  

10. Swanson M, Sauerbrei EE, Cooperbeg PL. 
Medical implications of ultrasonically detected 
polycystic ovaries. J Clin Ultrasound 1981;   
9:219. 

Conclusion 

Competing interests  
The authors declare that they have no 
competing interests. 

morphology at routine ultrasound scanning 
are common; awareness of the criteria and 
definitions used to diagnose PCOS is         
important particularly in patients who          
are referred for evaluation of ovulatory      
dysfunction or hyperandrogenism. Thus to 
participate in the workup; radiologists must 
have a working knowledge of the clinical 
and imaging criteria of PCOS as early           
diagnosis and intervention will reduce the 
long-term health complications associated 
with PCOS.  

Transvaginal ultrasound should be used 
wherever possible, particularly in obese 
females as it provides the more accurate 
view of the internal structures of ovaries, 
avoiding apparently homogenous ovaries 
as described with trans abdominal           
scanning. Unmarried females were also 
included in the study; this necessitated        
the application of pelvic transabdominal 
scanning which is certainly less informative 
than transvaginal route especially in obese 
females. We observed that PCO is an        
age-related disease and the prevalence         
of the disease decreases with age. The 
highest prevalence was seen among the 
age group of 18-27 years and least in the 
age group of 38-47 years. No patients with 
PCO were found above 48 years. Ovarian 
imaging is crucial in the evaluation of       
patients with suspected PCOS; the imaging 
report should be specific and include          
ovarian volume, antral follicle counts in  
addition to pertinent findings such as           
the presence of a dominant follicle or       
corpus luteum. Although findings of PCO       



Ultrasonographic prevalence of polycystic ovarian …….               Zanco J. Med. Sci., Vol. 23, No. (1), April, 2019 
https://doi.org/10.15218/zjms.2019.008 

9  

11. Atiomo WU, Pearson S, Shaw S, Prentice A, 
Dubbins P: Ultrasound criteria in the diagnosis of 
polycystic ovary syndrome(PCOS). Ultrasound 
Med Biol 2000; 26:977–80.  

12. Tang T, Glanville J, Hayden CJ, White D,         
Barth JH, Balen AH. Combined lifestyle               
modification and metformin in obese patients  
with polycystic ovary syndrome. A randomized,          
placebo-controlled, double-blind multicenter study 
Hum Reprod 2006; 21(1):80–9.  

13. Izzo CR. Infertilidade de causa hormonal            
para o ginecologests. Boletim da SBRH: Artigos 
Cientificos 2008; 6(2):1–3. 

14. National Heart, Lung, and Blood Institute. Clinical 
guidelines on the identification, evaluation and 
treatment of overweight and obesity in adults. 
NIH publication No.98-4083. Bethesda (MD)   
Department of Health and Human Services.          
National Institutes of Health; 1998. 

15. Pache TD, Wladimiroff JW, de Jong FH, Hop 
WC, Fauser BC. Growth patterns of nondominant 
ovarian follicles during the normal menstrual  
cycle. Fertil Steril 1990; 54:638–42.  

16. Sample WF, Lippe BM, Gyepes MT. Gray-scale 
ultrasonography of the normal female pelvis.  
Radiology 1977; 125:477–83.  

17. Mujeeb S, Masroor I, Najmi N, Can ultrasound 
substitute laparoscopy in diagnosis of polycystic 
ovary syndrome.PJR 2008; 18:5–8. 

18. Botosis D, Kassanos D, Pyrgiolis E, Zourlas PA. 
Sonographic incidence of polycystic ovaries in 
gynecological population. Ultrasound Obstet  
Gynecol 1995; 6(3):182–5. 

19. Williamson K, Gunn AJ, Johnson N, Milsom SR. 
The impact of ethnicity on the presentation of 
polycystic ovarian syndrome. Aust NZJ Obstet 
Gynaecol 2001; 41(2):202–6. 

20. Koivunen R, Laatikainin T, Tomas C,                  
H Uhtaniemi T, Tapanainen J, Martin KH. The 
prevalence of polycystic ovaries in healthy 
women. Acta Obstet Gynecol Scand 1999; 
78:137–41. 

21. Tabassum K. Ultrasonographic Prevalence of 
Polycystic Ovarian Syndrome In different Age 
Groups. Indian J Clin Pract 2014; 25(6):561–4. 

22. Ganbineri A, Pelusi C, Vieeneti V, Pagotto U, 
Pasquali Obesity and polycystic ovary syndrome. 
Inf J Obesity Related Disorders 2006; 26:883–96. 

23. Lo JC, Feigenbaum SL, Yang J, Pressman 
AR, Selby JV, Go AS. Epidemiology and adverse 
cardiovascular risk profile of diagnosed polycystic 
ovary syndrome. J Clin Endocrinol Metab 2006; 
91(4):1357–63. 

24. Tamimi W, Siddiqui IA, Tamim H, AlEisa N,            
Adham M. Effect of body mass index on clinical 
manifestations in patients with polycystic ovary 
syndrome. Int J Gynecol Obstet 2009; 107(1):54–
7. 

25. Hussein B, Alalaf S. Prevalence and                  
characteristics of polycystic ovarian syndrome in 
a sample of infertile Kurdish women attending         

      IVF infertility center in maternity teaching hospital 
of Erbil city. OJOG 2013; 3(7):577–85. 

26. Rich-Edwards JW, Spiegelman D, Garland 
M,  Hertzmark E, Hunter DJ, Colditz GA, et al. 
Physical activity, body mass index and ovulatory 
disorder infertility. Epidemiology 2002; 13(2):184
–90. 

27. Cho LW, Jayagopal V, Kilpatric ES, Holding S, 
Atkin SL. LH/FSH ratio has little use in the          
diagnosis of polycystic ovarian syndrome. Ann 
Clin Biochem 2006; 43:217–9. 

28. Legro RS, Chiu P, Kunselman AR, Bentley 
CM, Dodson WC, Dunaif A. Polycystic ovaries 
are common in women with Hyperandrogenic 
chronic anovulation but do not predict metabolic 
or reproductive phenotype. J Clin Endocrinol 
Metab 2005; 9(5):2571–9. 

29. Duijkers IJ, Klipping C. Polycystic ovaries, as 
defined by the 2003 Rotterdam consensus          
criteria, is found to be very common in healthy 
women. Gynecol Endocrinol 2010; 26(3):152–60. 

30. Azziz R, Marin C, Hoq L, Badamgarav E,          
Song P. Health care-related economic burden        
of the polycystic ovary syndrome during the    
reproductive life span. J Clin Endocrinol Metab 
2005; 90:4650–8. 

31. Crosgnani PG, Nicolosi AE. Polycystic ovarian 
disease: heritability and heterogeneity. Hum   
Reprod 2001; 7:3–7. 

32.Ramanand SJ, Ghongane BB, Ramanand JB, 
Patwardhan MH, Ghanghas RR, Jain SS. Clinical 
characteristics of polycystic ovary syndrome in 
Indian women. Indian J Endocrinol Metab 2013; 
17(1):138–45. 

33. Haq F, Aftab O, Rizvi J. Clinical, biochemical and 
ultrasonographic features of infertile women          
with polycystic ovarian syndrome. JCPSP 2007; 
17(2):76–80. 

34. Aziz R, Woods KS, Reyna R, Key TJ,               
Knochenhauer ES, Yildiz BO. The prevalence 
and features of polycystic ovary syndrome in an 
unselected population. J Clin Endocrinol Metab 
2004; 89(6):2745–9.    

35. Hassa H, Tamir HM, Yildiz BO. Comparison of 
clinical and laboratory characteristic of cases  
with polycystic ovarian syndrome based on       
Rotterdam's criteria and women whose clinical 
sign are oligo/anovulation or hirsutism. Arch        
Gynecol Obstet 2006; 274:227–32. 

36. Balen AH, Conway GS, Kaltsas G, Techatrasak 
K, Manning PJ, West C, et al. Polycystic ovary 
syndrome: the spectrum of the disorder in 1471 
patient. Hum Reprod 1995; 10(8):2107–11.  

65 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lo%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=16434451�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feigenbaum%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=16434451�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16434451�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pressman%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=16434451�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pressman%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=16434451�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pressman%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=16434451�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pressman%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=16434451�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Selby%20JV%5BAuthor%5D&cauthor=true&cauthor_uid=16434451�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Go%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=16434451�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hertzmark%20E%5BAuthor%5D&cauthor=true&cauthor_uid=11880759�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hunter%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=11880759�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Colditz%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=11880759�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Legro%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=15713728�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chiu%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15713728�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kunselman%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=15713728�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bentley%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=15713728�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bentley%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=15713728�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bentley%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=15713728�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bentley%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=15713728�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dodson%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=15713728�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dunaif%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15713728�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Techatrasak%20K%5BAuthor%5D&cauthor=true&cauthor_uid=8567849�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Techatrasak%20K%5BAuthor%5D&cauthor=true&cauthor_uid=8567849�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Techatrasak%20K%5BAuthor%5D&cauthor=true&cauthor_uid=8567849�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Techatrasak%20K%5BAuthor%5D&cauthor=true&cauthor_uid=8567849�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manning%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=8567849�
https://www.ncbi.nlm.nih.gov/pubmed/?term=West%20C%5BAuthor%5D&cauthor=true&cauthor_uid=8567849�


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



