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Abstract 
Background: To determine Doppler based mean 

Pulsatility index and mean Resistive index in patient 
diagnosed with polycystic ovary syndrome.  

Methods: In this cross sectional study  one 

hundred and twenty patients with clinical diagnosis 
of polycystic Ovary Syndrome, who underwent 
through color transabdominal Doppler USG to 
determine the Pulsatility index and Resistive index 
of both uterine arteries were included.Each 
sonographic examination included bilateral study of 
uterine artery and then calculations of variables   PI 
and RI and adding to get their mean 

Results: The mean pulsatility index and resistive 

index of 120 patients (including both right and left 
uterine arteries) was 3.89 + 0.76 and 0.93 + 0.10. Color 
Doppler scan correctly diagnosed cases in 84.2% 
patients.    

Conclusion: Color Doppler pelvic scan can 

correctly diagnose the cases of PCOS in majority of 
the patients. The mean PI was high and lower RI of 
uterine artery was observed in our study 

Key Words: Color Doppler transabdominal 

ultrasonography; Pulsatility index; resistive index, 
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Introduction 
Polycystic ovarian syndrome (PCOS) is a common 
endocrine disorder of premenopausal women in their 
reproductive years.1 It is a complex metabolic, 
endocrine and reproductive disorder affecting 
approximately 5-10% of the female population in 
developed countries.2 The major features of polycystic 
ovarian syndrome (PCOS) include menstrual 
dysfunction, anovulation, and signs of 
hyperandrogenism.3 PCOS can result from abnormal 
function of the hypothalamic-pituitary-ovarian (HPO) 
axis. It has also associated with raised biochemical 
marker of plasma testosterone level.4 
Stein and Leventhal were the first to recognize this 
association.5 Between 5-10% of these women with 
polycystic ovaries shown on ultrasound will have 
classical symptoms of polycystic ovarian syndrome 
such as infertility, amenorrhea and obesity.6 The 

diagnosis of polycystic ovarian syndrome (PCOS) 
requires the exclusion of all other disorders that can 
result in menstrual irregularity and 
hyperandrogenism.7 The morphology of polycystic 
ovary has been defined as an ovary with 12 or more 
follicles measuring 2-9mm and/or increased ovarian 
volume (>10 cm3).8 
Early Doppler ultrasound studies have demonstrated 
increased stromal vascularity in polycystic ovaries.9 

The optimal timing of ultrasonography to diagnose 
PCO’s is probably during follicular phase (day 3-5 of 
menstrual cycle).10 Blood flow analysis of the uterine 
and ovarian arteries also revealed modifications of 
hemodynamic profiles in patients with amenorrhea. 
Peak systolic velocity and end-diastolic velocities 
underwent greater modification in amenorrhoeic 
patients, being significantly lower when compared 
with that of controls in both the uterine and ovarian 
arteries.11 
Main rationale of this study is recent interest in this 
topic, a non invasive approach, less time consuming, 
easy availability of Doppler ultrasound and its 
sensitivity in diagnosis of polycystic ovaries. Literature 
shows variability in blood flow patterns, PI and RI 
values. Secondarily I wanted to determine the 
correctly diagnosed cases using uterine artery PI and 
RI on doppler because if found acceptable then 
reliability on hormonal level is no more needed for 
diagnosis of polycystic ovaries. Moreover 
transabdominal doppler scan has easy availability plus 
with uterine artery doppler indices one should give 
strong recommendation about polycystic ovaries. In 
plain pelvic ultrasound we at times can not give the 
confirm diagnosis due to patient and diseases 
variability and also sometimes difference in plain 
pelvic ultrasound findings and hormonal profiles   
noted. 

 

Patients and Methods 
It was a cross-sectional survey. The study was 
conducted in the Radiology Department of Combined 
Military Hospital, Lahore from September 2012 to 
march 2013. Approval from the hospital ethical review 
committee was acquired prior to the start of this study. 
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Sample size of 120 cases was calculated with 95% 
confidence level, 7% margin of error and taking 
expected percentage of correctly diagnosed cases of PI 
of uterine artery on doppler in diagnosis of PCOS i.e. 
83%. Non probability purposive sampling technique 
was used. Each patient is examined in the cycle, 
during cycle day 8–16, in order to rule out any 
pathology preventing the treatment. Where a corpus 
luteum was visible ultrasonographically the patient 
was excluded from the study.The ovaries were 
categorized as either normal (N) or polycystic (PCO) 
according to the following criteria of Rotterdam 
ESHRE-ASRM-sponsored PCOS Consensus Workshop 
Group (2004).When 2 out of the following 3 criteria 
were present:1. Oligomenorrhea (<6 menstrual periods 
in preceding year) and/or anovulation: 
clinical/biochemical signs of hyperandrogenism;2. 
Increased ovarian volume of more than 10 cm3;3. 
Twelve or more follicles measuring 2-9mm. 
Woman taking oral contraceptive pills, with 
biochemical evidence of hyperprolactinemia, thyroid 
disease or congenital adrenal hyperplasia, based on 
screening laboratory investigation and PCO in the 
absence of an ovulation disorder or hyperandrogenism 
(`asymptomatic PCO'), were excluded. Pulsatility 
Index was the measure of the variability of blood 
velocity in a vessel and was measured as: 
Pulsatility index= (S-D)/mean  
Right + Left uterine artery Pulsatility index 
Where S is peak systolic Doppler frequency shift, D is 
minimum Doppler frequency shift and mean is the 
time averaged maximum Doppler frequency 
Resistive index was taken as an indicator of resistance 
of an organ to perfusion. In ultrasonography, it can be 
calculated from the peak systolic velocity and the end 
diastolic velocity of blood flow.;Resistance Index =  
(Peak systolic - end diastolic) / (Peak systolic) 
 Each measurement was  repeated at least 3 times and 
averaged. The uterine artery was visualized laterally 
to cervix at the level of internal os in a longitudinal 
plane. The pulsed Doppler sample volume was placed 
across the vessel with the angle between the 
ultrasound beam and the vessel close to 0 degree. Flow 
velocity waveforms were obtained and PI and RI were 
 calculated as PI=(S-D)/mean and RI=(S-D)/S, where 
as S was the peak systolic frequency Doppler 
frequency shift, D was minimum Doppler frequency 
shift and mean is the time averaged maximum 
Doppler frequency shift over 1 cardiac cycle. Four 
waveforms were recorded and averaged for 
calculations. PI value of ≥ 1.02 was taken as positive 

for PCOS on doppler to determine the frequency of 
correctly diagnosed cases. 

Results 
There were 49 (40.8%) patients in the age group 20 – 25 
years, 41 (34.2%) patients in the age group 26 – 30 
years, 21 (17.5%) patients in the age group 31 – 35 
years and 9 (7.5%) patients of age 36 – 40 years. None 
of the patients was of age more than 40 years. The 
mean age of the patients was 24.34 + 4.01 years. The 
age range was from 20 years to 37 years. (Table 1). Of 
the 120 patients included in the study, there were 101 
(84.2%) patients in whom the power doppler scan 
correctly diagnosed the cases and it could not 
diagnosed correctly in 19 (15.8%) patients in the study. 
(Table 2; Figures 1-4).The mean pulsatility index and 
resistive index of 120 patients (including both right 
and left ovarian arteries) was 3.89 + 0.76 and 0.93 + 
0.10.  (Table 3) 

Table 1. Patients’ distribution (n=120) 

Age in years No Percentage 

20 – 25  49 40.8 

26 – 30  41 34.2 

31 – 35  21 17.5 

36 – 40  9 7.5 

> 40  0 0 

Mean + SD 24.34 + 4.01 

Range 20 – 37 

Table 2: Distribution of patients by frequency of 
correctly diagnosed cases 

Results  No(%) 

Correctly diagnosed  101 (84.2%) 

Not correctly diagnosed  19 (15.8%) 

Table 3: Distribution of patients by Mean of  
Pulsatility index and resistive index 

Variables Mean + SD 

Pulsatility Index 3.89 + 0.76 

Resistive Index 0.93  + 0.10  

 

 
Figure 1: Color Doppler image of the ovarian blood flow 
in the luteal phase of the cycle 
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Figure 2: Doppler waveform analysis of the blood flow of 
uterine artery stroma. Note the low resistance to blood 
flow 

 
Figure 3: A typical flow velocity diagram at the stroma 
shows higher uterine artery velocity in a 35-year-old 
polycystic ovary syndrome patient 

 
Figure 4:  The uterine artery color and pulsed Doppler. 
Note the low resistance to blood flow using 
transabdominal color Doppler 

 
Discussion 

In present study, we used indices of colour Doppler 
ultrasound were used  for diagnosis of PCO. It is 
noninvasive assessment of blood flow.Different studies 
however shown conflict in values of mean resistance 
index (RI) and mean Pulsatility index (PI) of uterine 
artery in diagnosis of PCOS.A study “PCOS: 
Assessment with colour doppler angiography and 
three dimensional ultrasonography” concluded that 
uterine artery PI and RI are both raised in PCOS. 12 
Another study “Polycystic ovary syndrome: 
relationship between insulin sensitivity, sex hormone 
levels and ovarian stromal blood flows“concluded that 
mean uterine artery PI and RI were both decreased in 
PCO. 13 Another study ”The evaluation of blood flow 
in uterine arteries in girls with polycystic ovary 
syndrome by Transvaginal colour doppler 
ultrasonography” shows only elevated uterine artery 
PI was observed in PCOS patients. 14  

A number of studies of Color Doppler measurement of 
uterine and ovarian vessel blood flow have 
demonstrated a low resistance index in the stroma of 
polycystic ovaries and correlations with endocrine 
changes. One of these groups reported a good 
correlation between serum androstenedione LH: FSH 
ratio and also correlated well with the stromal artery 
pulsatility index (PI). 15 
The frequency of correctly diagnosed cases (i.e. 84.2%) 
in our study is consistent with another study 
conducted by Battaglia C, et al 16 in which power 
Doppler scan could detect correctly in 83% cases. Like 
our study, they also adopted a cut off value of > 1.20 
for diagnosis of the PCOS. The results of both the 
studies show that power Doppler scan is suitable for 
detection of the cases with polycystic ovarian disease 
with a high frequency of correctly diagnosed cases.  
The mean Pulsatility index was high (3.89 + 0.76) in 
our study and resistive index was on lower side i.e. 
0.93 + 0.10. Dolz M, et al 17 also conducted a similar 
study to determine whether there lies any difference in 
pulsatility index and resistive index. Like our study, 
they documented a high PI in patients with PCOS i.e. 
3.56 ± 0.93 < 2.55 ± 0.63 0.001They determined that RI 
in patients with PCOS was 0.94 ± 0.06 in and in 
controls it was 0.86 ± 0.06 and the difference was 
statistically signficiant (P < 0.05). 
Goswamy and Steptoe 18 were the first to report 
significantly elevated RI and PI values in the uterine 
arteries of infertile women who had PCOS. The RI was 
found to be inversely related to the intraovarian flow 
RI in these patients. These findings suggest that as the 
uterine artery impedance increases, intraovarian flow 
also increases. 
Although intraovarian vessels normally are not visible 
before days 8 to 10 of the cycle, these vessels are seen 
between days 3 and 5 in patients with PCO. 
Furthermore, an inverse correlation is found between 
LH/FSH ratio and Doppler sonographic indices in 
these patients. Our observations of altered ovarian 
blood flow in patients with PCOS were consistent with 
the reports of these investigators. We were able to 
confirm that the RI and PI values in the ovarian stroma 
of polycystic ovaries are similar to those found in 
corpora lutea. Doppler sonographic studies indicate 
that polycystic ovarieshave a greater number of 
vessels than is found in normal ovaries during the 
initial phase of folliculogenesis.  

Conclusion 
The frequency of correctly diagnosed cases of PCOS 
with pelvic colour doppler was high. So, its use should 
be encouraged for detection of PCO in suspected cases. 
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The cut off value of > 1.02 PI may predict the cases in 
majority of the cases. A high pulsatility index and low 
resistivity index of uterine artery was observed in our 
study. 
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