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INTRODUCTION 

olycystic ovarian disease is the most prevalent 

endocrine disorder during childhood time. 

PCOS is a heterogeneous disease of uncertain cause, 

but there is a good proof that it is considered as a 

genetic disorder [1]. Polycystic ovarian disease 

causes manifestations in about 5 % to 10 % of 

women during years of reproduction (12–45 years). 

It was considered to be one of the commonest causes 

of female subfertility [2]. 

Polycystic ovarian disease is characterized by 

prolonged non ovulation, increasing androgen and 

multimolecular ovaries. Despite of great trials has 

been made towards more explaining the mechanism 

of this condition, it is still uncertain about the exact 

etiology [3]. Clomiphene citrate have been used for 

induction of ovulation 60 years ago. It is considered 

as a first-choice medication for anovulatory women 

with PCOS. But nonresponse to clomiphene citrate 

(15-20 %), decreased endometrial thickness and 

cervical mucus plug (15-50 %) make it not effective 

in a lot of cases [4]. Letrozole, inhibitor of aromatase, 

has been proved as a good other medication by 

several studies, but proof of its action as opposed to 

clomiphene citrate is not certain [5]. 

Previous studies have discussed some ultrasonic 

parameters as thickness and pattern of the 

endometrium, spiral and uterine artery blood flow for 

evaluation of endometrial receptivity. The most of 

these studies have reported that adequate uterine 

blood flow increased the receptivity of the 

endometrium and incidence of pregnancy [6]. So, 

this study was designed to make comparison between 

the effect of clomiphene citrate and letrozole on the 

receptivity of the endometrium and perifollicular 

vascularity in infertile women with PCOS. 

METHODS 

Fifty-four infertile women were diagnosed as having 

PCOS, were recruited in infertility clinic, Obstetrics 

and Gynecology Department, Zagazig University, 
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ABSTRACT 
Background: Polycystic ovarian syndrome (PCOS) is the most common endocrine 

problem in females with an incidence of (6 -10%). The purpose of this study was to 

make a comparison between the effect of clomiphene citrate versus letrozole on the 

endometrial receptivity and perifollicular vascularity among infertile patients having 

PCOS. Methods: This randomized comparative clinical study was conducted at 

infertility clinic of laparoscopy cytogenic unit, Obstetrics and Gynecology Department, 

Zagazig University, Egypt from June 2019 to June 2020. It included a total of 54 infertile 

women diagnosed as having PCOS, 27 women received Clomiphene Citrate 100 mg 

and 27 patients received letrozole 5mg for ovulation induction. Thickness and pattern 

of the endometrium, uterine and spiral artery Doppler indices were calculated for 3 

subsequent cycles on HCG injection day. Either clomiphene citrate or Letrozole was 

administrated by mouth for 5 days from day 3 of menstrual cycle. Results: As regards 

peri follicular vascularity, highly valuable difference was detected between two tested 

groups on HCG injection day in the 3 subsequent cycles. Ovulation rates were higher in 

the letrozole group than in the Clomiphene citrate group, however the discrepancy was 

not statistically valuable, in letrozole (70%, 74%, 81%) and in clomiphene citrate 

(63.0%, 67%, 77%) in 3 subsequent cycles. Conclusions: Both Clomiphene citrate and 

letrozole increase perifollicular blood flow with a significant difference in favor to 

letrozole, in letrozole group, the most of follicles were (grade3) and in Clomiphene 

citrate group (grade2). 
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Egypt from June 2019 to June 2020. According to 

Rotterdam ESHRE/ASRM, 2004 criteria that is used 

to diagnose PCOS. Patients have been randomly 

divided into two groups, (27 patients) received 

Clomiphene citrate 100mg and (27 patients) received 

letrozole 5mg. Either Clomiphene citrate or 

Letrozole was administrated by mouth for 5 days 

from day 3 of menstrual cycle. Each patient had 

regimen for 3 subsequent cycles.sample calculated 

using Epi program, At confidence interval 95% and 

power of test 80%. A written informed consent was 

obtained from all cases and the Research Ethics 

Committee of the Faculty of Medicine, Zagazig 

University accepted the study, ZUIRB-3854 

6\8\2017. The study was done according to the Code 

of Ethics of the World Medical Association 

(Declaration Helsinki) for Studies involving humans. 

Patients included in the current study are those with 

Polycystic Ovarian disease diagnosed by Rotterdam 

Criteria, aged 18-40 years, had an infertility duration 

lasted at least 1 year and Follicle stimulating 

hormone level <10 mIU/mL on day (2) of the cycle, 

and presented either with primary or secondary 

Infertility and semen analysis for the husband is 

normal according to WHO (2010) [7]. Patients who 

had history of operations in pelvis, endometriosis, 

inflammatory pelvic disorder, Abnormal  tubal 

patency test, male causes of infertility, endocrinal 

disorders  such as increased prolactin level, 

congenital adrenal hyperplasia, thyroid disorder and 

Cushing disease, pathology in the uterus such as 

fibroid, adenomyosis , polyps , any lesion in uterus 

seen by ultrasound and hysteroscopy or ovarian cysts  

as endometriosis, contraindication for induction as 

medical disorders, ovarian masses, chemotherapy, 

radiotherapy, drilling of PCO by laparoscope in 

previous 6 months,  or history of induction of 

ovulation or other medications as metformin in the 

previous six months were excluded from the study. 

All patients underwent comprehensive history, 

general, abdominal, and local examination. Basal 

hormonal studies on Day 2 of cycle included FSH, 

LH, PRL and TSH were measured. A transvaginal 

ultrasound examination was performed by Medisone 

sono Ace R5 Korea 2013 on day 3 of the cycle to 

evaluate (thickness and pattern of the endometrium, 

Doppler of spiral and uterine arteries) before starting 

induction. Induction by either clomiphene citrate in 

Group 1 or letrozole in Group 2 for 5 days starting 

from day 3 of menstrual cycle. Ultrasound per vagina 

for monitoring of follicular size has been performed 

from day 10 of the cycle and then day after day to 

reach at least one follicle with a diameter equal to or 

greater than 16 mm, HCG 10,000IU was 

administered to enhance ovulation [8]. Endometrial 

thickness, pattern, uterine and spiral artery Doppler 

indices were measured by ultrasound on HCG 

injection day. The endometrial thickness was 

measured at the maximum diameter vertical to the 

mid-sagittal plane in the most upper zone, including 

both endometrial layers [9]. A multilayered (pattern 

I) and a non-multilayered (pattern II) endometrium 

were found to occur as two types of endometrial 

pattern. Measurement of uterine artery Doppler flow 

velocity  using color Doppler ultrasound in two 

dimensional  mode , flow velocity waveforms were 

obtained from the main branch of the uterine artery 

on both sides  of the uterus in the longitudinal plane 

before entering the uterus, the Doppler gate was 

placed when a vessel with clear color signals was 

detected on the screen,  the pulsatility index and 

resistance index of the uterine arteries were 

determined automatically when obvious wave was 

achieved. Both uterine artery Doppler indices were 

measured, and the mean was determined. The color 

power Doppler signal at the edge of the endometrial 

line (1–2mm of the endometrial line) was calculated 

and spiral artery Doppler indices were determined 

(RI and PI). The dominant follicle was graded using 

power Doppler depending on a subjective grading 

system. A comparison between the effect of 

clomiphene citrate and letrozole on the endometrial 

thickness, endometrial pattern, Doppler indices of 

the uterine and spiral arteries and perifollicular blood 

flow on day of HCG injection for 3 consecutive 

cycles.  pregnancy test (BHCG) is performed after 14 

days from expected menses. The outcomes of the 

study were either primary outcomes as effect on 

endometrial thickness, pattern, Doppler indices of 

uterine and spiral arteries, perifollicular blood flow 

and ovulation rate or secondary outcomes as 

pregnancy rate and incidence of complications as 

ovarian hyper stimulation syndrome. 

STATISTICAL ANALYSIS 

The data were reviewed, entered, and analyzed using 

SPSS version 23 for processing of data, and 

expressing it as number and percentage for 

qualitative data and mean + standard deviation (SD) 

for quantitative ones and we compare data using the 

't' test to compare the mean of two independent 

classes. The results of the "t" value was reviewed 

using student "t" table at degree of freedom (df=n1 

+n2 – 2) to detect the level of significance (p-value). 
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Table (1): Comparing endometrial thickness between the two studied groups (basal and on day of HCG 

administration) 

 Clomiphene 

citrate group 

(N=27) 

letrozole group 

(N=27) 

T P 

Basal Endo thickness (mm) 4.85±1.59 4.97±1.65 0.231 0.818 

Endometrial thickness (1st cycle) 9.71±2.83 10.07±1.35 1.263 0.228 

Endometrial thickness (2nd cycle) 8.77±2.65 9.07±1.38 1.128 0.237 

Endometrial thickness (3rd cycle) 8.88±2.69 9.29±1.35 1.026 0.289 

             HCG: human chorionic gonadotropin. N: number.  T: T-test.   P: p-value. 

 

Table (2): Comparing Mean uterine artery(a) and spiral artery (b)Doppler indices between the two studied 

groups 
 Clomiphene 

group 

N=27(a) 

letrozole 

group 

N=27(a) 

T(a) P(a) Clomiphen

e group 

N=27(b) 

Letrozole 

group 

N=27(b) 

T(b) P(b) 

RI Basal  0.83±0.071 0.86±0.13 0.712 0.591 0.86±0.04 0.88±0.04 1.686 0.089 

PI Basal 2.27±0.53 2.42±0.38 1.706 0.094 1.29±0.08 1.32±0.15 1.934 0.058 

RI on day of HCG 

administration of 1st 

cycle 

0.80±0.12 0.72±0.08 2.512 0.008* 0.70±0.05 0.69±0.04 0.479 0.634 

PI on day of HCG 

administration of 1st 

cycle 

1.84±0.48 1.82±0.31 .412 0.831 1.173±0.09 1.17±0.17 0.096 0.924 

RI on day of HCG 

administration of 2nd 

cycle 

0.82±0.11 0.73±0.13 2.597 0.007* 0.71±0.05 0.71±0.05 0.616 0.540 

PI on day of HCG 

administration of 2nd 

cycle 

1.88±0.48 1.82±0.31 .841 0.511 1.19±0.11 1.18±0.19 0.111 0.912 

RI on day of HCG 

administration of 3rd 

cycle 

0.84±0.09 

(N=26) 

0.72±0.08 

(N=26) 

2.917 0.002* 0.71±0.05 

(N=26) 

0.71±0.05 

(N=26) 

0.616 0.540 

PI on day of HCG 

administration 3rd 

cycle 

1.83±0.46 

(N=26) 

1.81±0.31 

(N=26) 

.451 0.798 1.19±0.12 

(N=26) 

1.18±0.19 

(N=26) 

0.111 0.912 

RI: resistance index. PI: pulsatility index. T:  t –test.  P: p-value 

   

Table (3): Comparing Peri- follicular vascularity between the two studied groups on day of HCG administration.                            

 Clomiphene 

citrate group 

letrozole group T P 

Peri follicular blood flow (1st cycle) (in % of 

follicular circumference) 

45.37±5.7(G2) 

(n=17) 

71.29±6.87(G3) 

(n=19) 

15.254 0.00** 

Peri follicular blood flow (2nd cycle) (in % of 

follicular circumference) 

45.18±6.7(G2) 

(n=18) 

71.85±7.15(G3) 

(n=20) 

13.998 0.00** 

Peri follicular blood flow (3rd cycle) (in % of 

follicular circumference) 

46.48±7.1(G2)

(n=20) 

70.74±6.75(G3) 

(n=21) 

12.812 0.00** 

G: Grade. T:t-test. P: p value 
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Figure (1) Tri-laminar pattern endometrium after induction by clomiphene citrate. 

 

 
 

Figure (2) Mean Folliclular diameter 19 mm after induction by letrozole 
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Figure (3) (a) Perifollicular vascularity after induction by clomiphene citrate (Grade2). (b) perifollicular 

vascularity after induction by letrozole (Grade3). 

 

 
 

Figure (4) (a) Uterine artery Doppler indices after induction by Letrozole RI=0.78, PI=1.82).  (b) spiral artery 

Doppler indices after induction by clomiphene citrate 

 

RESULTS 

The study initially included 58 cases, but 4 cases 

were excluded due to missed follow up or   non-

compliance to the drug regimen, thus 54 cases were 

included and divided into 2 groups, clomiphene 
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citrate group (27cases) and letrozole group 

(27cases). 

There was no valuable difference in thickness of the 

endometrium between the two groups tested. (Table 

1). 

There was no valuable difference between the two 

groups examined regards basal RI or PI of the uterine 

artery, but RI was significantly lower at letrozole 

group on day of HCG injection of the three cycles 

and no valuable difference regard PI between the two 

groups tested (Table 2a).  

There was no valuable difference between the two 

groups tested regards spiral artery Doppler indices 

(RI&PI) (Table 2b). 

There was highly valuable difference between the 

two groups tested on day of HCG injection regards 

peri- follicular blood flow. Mean peri follicular blood 

flow is (Grade2) defined as 25% - < 50% of 

circumference of the dominant follicle has color 

Doppler blood flow in clomiphene citrate group and 

(Grade3) defined as 50% - <75% of circumference of 

the dominant follicle has color Doppler blood flow in 

letrozole group (Table 3).  

There was no valuable difference between the two 

groups tested as regard to pattern of the 

endometrium. (Figure 1). 

There was no valuable difference as regard to mean 

follicular diameter between the two groups examined 

(Figure 2).  

There was highly valuable difference between the 

two groups examined on day of HCG injection as 

regard to peri- follicular blood flow.  Mean peri 

follicular blood flow is (Grade2) in clomiphene 

citrate group and (Grade3) in letrozole group (Figure 

3). (a&b) 

There was no valuable difference between the two 

groups examined regards basal RI or PI of the uterine 

artery, but RI was significantly lower at letrozole 

group on day of HCG injection of the three cycles 

and no valuable difference regard PI between the two 

groups tested also there was no valuable difference 

between the two groups tested regards spiral artery 

Doppler indices (RI&PI) (Figure 4) (a&b) 

DISCUSSIONS 

It was detected that there was no valuable difference 

between letrozole and clomiphene citrate groups 

regarding basal endometrial thickness (Day3) 

(4.97±1.65, 4.85±1.59) respectively but there was 

difference regarding endometrial thickness on day of 

HCG injection for 3 subsequent cycles. Thicker 

endometrium was in (letrozole) group compared to 

clomiphene citrate one (10.07±1.35, 9.07±1.38, 

9.29±1.35), (9.71±2.83, 8.77±2.65, 8.88±2.69) 

respectively but the difference was not statistically 

significant. 

This was in agreement with a study that was 

performed by [10, 11], who found that a higher 

endometrial thickness on HCG injection day in favor 

of Letrozole and expected higher pregnancy rate. 

 This was in contrast with a study that was performed 

by [12] who found that the endometrial thickness 

with clomiphene citrate was significantly higher than 

that with letrozole.  

It was detected that the percentage of multilayered 

endometrial pattern on day of HCG administration in 

letrozole group was higher compared with 

clomiphene citrate group in 3 subsequent   cycles, in 

letrozole group (62.9%, 66.7%, 70.4%) and 

clomiphene citrate group (55.6%, 59.3%, 62.9%) but 

this difference was not statistically significant. It was 

in agreement with a study that was performed by [13] 

who found that the percentage of multilayered 

endometrial pattern in letrozole group was increased 

on HCG injection day relative to the clomiphene 

citrate group (77.5 % vs. 55.0 %), but this difference 

was statistically significant  

It was noticed   that there was no significant 

difference between the two groups examined as 

regard to mean follicular diameter and number on 

HCG injection day of the 3 subsequent cycles.  It was 

in agreement with [14] who stated  that average size 

of  the largest  mature  follicle was larger in letrozole  

group relative to clomiphene citrate group but with  

no significant difference but these results came in 

contrast  with that of  [15] who noticed  that the 

number of  mature ovarian follicles (greater than 16 

mm) during the third cycle was significantly higher 

in cases who  received clomiphene citrate  than in 

those who received letrozole, but it was equal in  both 

groups in first and second cycles. 

It was found that there was no significant difference 

between the two groups examined  regarding basal 

RI of the uterine artery (p value.591) or basal PI of 

the uterine artery (p value.094), but RI was 

significantly decreased in letrozole group on HCG 

injection day of the 3 consecutive cycles (p value 

0.008*, 0.006*, 0.002*) but no significant difference  

regarding PI on HCG injection day  of 3 consecutive 

cycles between both groups (p value 0.276, 

0.261,0.245).                                                                                                                      

This was in agreement with a study that was 

performed by [16] who stated that RI of the uterine 

artery decreased after induction by either clomiphene 

citrate or letrozole compared to control group but 

with no significant difference as regard PI in 

letrozole, clomiphene citrate and control group in 
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that order. but these results came in contrast with a 

study that was done by [17] who reported that there 

was no significant difference in uterine artery 

Doppler pulsatility index (PI) and resistance index 

(RI) between the Clomiphene citrate group and the 

Letrozole one.  

There was no significant difference between the two 

groups examined regards both basal spiral artery 

Doppler indices RI (p value .089), PI (p value .058) 

and on HCG injection day of the 3 consecutive cycles 

(p value for RI 0.634, 0.540, 0.540) and p value for 

PI (0.924, 0.912, 0.912) for clomiphene citrate and 

letrozole groups.   

This agreed with a study that was performed by [18] 

who reported that there were no major variations 

between letrozole and clomiphene citrate groups in 

the Doppler flow indices of spiral artery on the day 

of the LH surge and in the luteal process. But these 

results came in contrast with [19, 20, 21], who found 

that there was significant difference in the spiral 

artery Doppler indices (RI, PI) between clomiphene 

citrate group and letrozole group. 

There was a highly significant difference between the 

two groups regards peri-follicular vascularity on day 

of HCG administration in the 3 consecutive cycles 

with mean peri-follicular blood flow was in (Grade2) 

in clomiphene citrate group and was in (Grade3) in 

letrozole group (p value 0.00**).      

This agreed with [22] who reported that 

Perifollicular blood flow is important inoocyte 

quality, implantation success and embryo quality and 

higher pregnancy rates in letrozolethan 

clomiphenecitrate caused by higher grade 

perifollicular blood flow in letrozole group. These 

results appeared in contrast with a study that was 

performed by [23] who reported that the highest 

ranking of perifollicular blood flow and the number 

of patients with high-grade perifollicular blood flow 

were found to be similar in both groups.  

There was no significant difference regarding 

incidence of OHSS between the two studied groups 

(2 cases in clomiphene citrate group (7.4%) and1 

case in letrozole group (3.7%) This was in contrast 

with a study that was performed by [24] who found 

that the incidence of OHSS was significantly lower 

in theletrozole group compared with clomiphene 

citrate group but was in agreement with [25] who 

stated that OHSS rates are similar with letrozole and 

clomiphene citrate groups. 

CONCLUSIONS 

Both Clomiphene citrate and letrozole increase 

perifollicular blood flow with a significant difference 

in favor to letrozole, in letrozole group most of 

follicles were (grade3) and in Clomiphene citrate 

group were (grade2). 
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