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Abstract: 

Background: 

Laparoscopic ovarian drilling (LOD) is a well-known modality for treatment of anovulatory PCOS. 

Aim: 

The aim of this study is to determine the effect of laparoscopic ovarian drilling on ovarian reserve in terms of measuring 

FSH, E2, AFC and (3D) power Doppler indices (Vascularization index, Flow index and Vascularization flow index) of 

ovarian stromal blood flow as ovarian reserve markers. 

Design: 

This prospective cohort study was conducted in 2 different hospitals KSA and Egypt, FROM PERIOD OF January 2019 

to December 2019. 

Methods: 

Thirty patients were including in the study with certain inclusion and exclusion criteria all were candidates for LOD, 

preoperative D2 or Day 3 serum FSH, LH And E2 were measured and 3D US was performed to measure ovarian 

volume, AFC and ovarian stromal blood flow indices (VI, FI and VFI). Laparoscopic ovarian drilling was done 

postmenstrual by standard technique of role of 4 then 3-month post-operative at D2 or day 3 of cycles, hormonal and 

3D was repeated for all patients. 

Results: 

Serum E2 and FSH level was compared before and 3 months after laparoscopic ovarian drilling and the results showed 

that there was no statistically significant difference after LOD (p>0.05). In the current study, there was a statistically 

significant difference in each of serum LH level, AFC, ovarian volume and ovarian stromal blood flow indices before 

and 3 months after laparoscopic ovarian drilling (p<0.001). 

Conclusion: 

Bilateral laparoscopic ovarian drilling in PCOS patients decrease serum level of LH, ovarian volume, AFC and 3D 

power Doppler indices of stromal blood flow of ovaries of PCOS patients after LOD. 

Keywords: PCOS; laparoscopic ovarian drilling; 3D- ultrasound 
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Table 1: Comparison of hormone levels before and after laparoscopic ovarian drilling (LOD). 

 

Introduction 

Polycystic ovary syndrome (PCOS) is the most common endocrine, 

metabolic in the reproductive age with a genetic origin. PCOS is responsible 

for 75% of female infertility due to anovulation. Although the pathogenesis 

of polycystic ovary disorder is complex and not fully understood, some 

studies have shown that hyperandrogenism and hyperinsulinemia are main 

contributors to this disorder [1]. 

The most relevant markers of ovarian reserve are serum FSH, AMH and 

antral follicle count (AFC) measured by transvaginal ultrasound. AMH is 

produced pre antral and antral follicles measuring 6–8 mm diameter then 

secreted in blood. AFC is counted by transvaginal ultrasound (antral follicles 

of 2–10 mm present in both ovaries). Three-dimensional ultrasound can 

accurately measure the ovarian volume, number and size of antral follicles, 

while the Three-Dimensional power doppler can quantify ovarian blood flow 

with its indices (vascularization index VI, flow index FI and vascularization 

flow index VFI) [2]. 

Laparoscopic ovarian drilling (LOD) has been invented several decades ago 

and still used as an effective treatment of polycystic ovarian syndrome 

(PCOS) in comparison to gonadotropin induction. However, it has its own 

side effects on decreasing the ovarian reserve [3]. Laparoscopic ovarian 

drilling used as an alternative to gonadotrophin clomiphene-resistant PCOS 

and it increases the ovulation rate and the cumulative pregnancy rate [4]. 

Laparoscopic ovarian drilling (LOD) causes a transient increase then 

significant decrease in ovarian volume as measured by 3D ultrasound LOD 

also affects the ovarian stromal flow after a period of short-term follow-up 

[5]. 

Aim of this study is to determine the effect of laparoscopic ovarian drilling 

on hormonal changes in terms of measuring FSH, LH, E2, AFC and vascular 

changes as measured by (3D) power Doppler indices (VI, FI and VFI) 

Study design: 

This prospective cohort study was conducted on 48 patients at 2 different 

hospitals Saudi Arabia and Egypt from the period of January 2019 to 

December 2019 

Participants: 

Participants were included in the study according to the following criteria: 

Inclusion criteria: Women aged between 18 and less than 35 years, PCOS 

was diagnosed according to the (Rotterdam Criteria, 2003) on presence of 

any 2 of the following parameters: oligomenorrhea and/ or anovulation, 

clinical and/or biochemical signs of hyperandrogenism and finally polycystic 

ovaries by transvaginal ultrasound that should have at least one of the 

following: either 12 or more follicles measuring 2-9 mm in diameter, or 

increased ovarian volume (>10cm3).They were Clomiphene citrate resistant 

(CC-resistant). 

The Exclusion criteria were women below 18 years or more than 35 years, 

women with single ovary, Previous ovarian cystectomy, Thyroid disease, 

diabetes or other endocrinopathy. 

Methods: 

The procedure was explained to all the participants in this study, Written 

consent was taken from every participant. All the participants were subjected 

to the following: full history and examination especially for signs of 

hyperandrogenism. Day 2 of menses before LOD blood samples were taken 

to assess hormonal profile (FSH, LH and serum E2). Transvaginal 3D US 

was done to calculate ovarian volume, mean antral follicle number in both 

ovaries (measuring 2-9mm) and three indices quantifying the power Doppler 

signal were determined namely, vascularization index (VI), flow index (FI) 

and vascularization flow index (VFI). 

Bilateral laparoscopic ovarian drilling was carried out postmenstrual. In 

Laparoscopy; bilateral ovarian bilateral ovarian drilling was done using 

monopolar electrocautery needle perpendicular to ovarian surface aided by a 

short duration of cutting current of 30 W for 4-6 seconds in 4 punctures. 

Three months later after LOD, serum lab was repeated for all patients to 

measure (LH, FSH and Serum E2) and 3D US (AFC, Ovarian volume and 

doppler indices). 

 

 

Sample size justification: Sample size was calculated using STATA® 

version 11 programs, setting the type-1 error (α) at 0.05 and the power (1-β) 

at 0.9. Results from a previous study (Salem et al., 2017) Calculation 

according to their results produced a minimal sample size of 43 cases. 

However, we included 48 cases to compensate for drop out cases 

Statistical analysis 

Statistical analysis was done using Statistical package for Social Science 

(IBM Corp. Released 2017. IBM SPSS Statistics for Windows, Version 25.0. 

Armonk, NY: IBM Corp). Shapiro wilk’s test was used to evaluate normality 

of Quantitative variables which was presented as mean and standard 

deviation, Paired t-test was used to assess the statistical significance of the 

difference between two means measured twice for the same study group . P 
< 0.05 is considered statistically significant. 

Results 

As regard the Comparison of hormone levels before and after laparoscopic 

ovarian drilling (LOD); Table 1 shows that there was there was no 

statistically significant difference between patients before and after LOD 

regarding the serum FSH and serum E2 (p>0.05). Statistically, there was a 

statistically significant decrease between patients before and after LOD 

regarding the serum LH (p<0.001). 

 
 FSH(IU/L) Difference Paired t-test 

Before After Mean SD t P-value 

Range 2.300 - 8.900 2.510 - 8.789 
-0.098 0.156 -0.371 0.712 (NS) 

Mean±SD 5.499 ± 1.744 5.596 ± 1.498 

 LH (Iu/L) Difference Paired t-test 

Before After Mean SD t P-value 

Range 9.570 - 14.610 7.530 - 14.600 
0.978 1.826 5.379 <0.001 (HS) 

Mean±SD 11.991 ± 1.286 11.013 ± 1.479 

 E2 (Pg/ml) Difference Paired t-test 

Before After Mean SD t P-value 
Range 32.000 - 76.200 34.800 - 72.650 

1.389 5.458 1.033 0.307 (NS) 
Mean±SD 58.752 ± 9.515 57.363 ± 8.910 
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The drilling of ovaries causes statistically significant decrease in all sonographic studied parameters as shown in Table 2 (ovarian volume, AFC). Table 3 

showed statistically significant decrease in the vascularization index, flow index and vascularization flow before and after LOD 
 

 Ovarian volume(cm3) RT ovary Difference Paired t-test 

Before After Mean SD t P-value 

Range 10.400 - 21.670 6.070 - 15.290 
4.464 1.884 15.750 <0.001 (HS) 

Mean±SD 14.374 ± 2.142 9.909 ± 1.989 

 Ovarian volume(cm3) LT ovary Difference Paired t-test 

Before After Mean SD t P-value 

Range 11.020 - 18.900 5.160 - 12.820 
4.650 1.236 17.159 <0.001 (HS) 

Mean±SD 13.215 ± 1.603 8.565 ± 1.706 

 AFC (Number) Difference Paired t-test 

Before After Mean SD t P-value 
Range 12.000 - 27.000 10.000 - 16.000 

6.400 3.747 11.341 <0.001 (HS) 
Mean±SD 19.625 ± 3.437 13.229 ± 1.741 

 Table 2: Comparison of ovarian volume of the right and left ovary and antral follicular count (AFC) before and after laparoscopic ovarian drilling (LOD)  
 

 VI RT ovary Difference Paired t-test 

Before After Mean SD t P-value 

Range 0.826 - 2.817 0.016 - 1.605 
0.757 0.372 8.211 <0.001 (HS) 

Mean±SD 1.766 ± 0.572 1.009 ± 0.527 

 VI LT ovary Difference Paired t-test 

Before After Mean SD t P-value 

Range 1.787 - 2.611 0.177 - 1.943 
1.005 0.402 10.847 <0.001 (HS) 

Mean±SD 2.057 ± 0.311 1.052 ± 0.592 

 FI RT ovary Difference Paired t-test 

Before After Mean SD t P-value 

Range 24.055 - 28.602 17.590 - 25.069 
5.243 1.060 17.220 <0.001 (HS) 

Mean±SD 26.508 ± 1.323 21.266 ± 2.197 

 FI LT ovary Difference Paired t-test 

Before After Mean SD t P-value 

Range 25.041 - 28.632 20.078 - 25.548 
4.891 1.440 23.689 <0.001 (HS) 

Mean±SD 27.016 ± 1.156 22.125 ± 1.263 

 VFI RT ovary Difference Paired t-test 

Before After Mean SD t P-value 

Range 0.404 - 1.851 0.003 - 0.851 
0.840 0.285 11.544 <0.001 (HS) 

Mean±SD 1.366 ± 0.486 0.526 ± 0.293 

 VFI LT ovary Difference Paired t-test 

Before After Mean SD t P-value 
Range 0.784 - 1.681 0.047 - 0.853 

0.819 0.331 14.842 <0.001 (HS) 
Mean±SD 1.320 ± 0.294 0.500 ± 0.271 

 

 

 

Discussion: 

Our results interpretation and its comparison to other studies 

The present study was done on 30 women with PCOS fulfilling the 

(Rotterdam Criteria, 2003) to whom bilateral laparoscopic ovarian drilling 

was carried out postmenstrual. Serum (FSH, LH and E2 levels), AFC, 

ovarian volume and ovarian stromal blood flow indices were compared 

before and after drilling by 3 months. 

The results of the present study agree with the results of Amer et al.,2017 

who had a prospective controlled clinical study that included anovulatory 

women with CC-resistant PCOS who underwent LOD and showed that there 

was no statistically significant difference between patients before and after 

 
LOD regarding the serum FSH (p>0.05) [7]. However, the results of the 

current study disagreed with the results of (Rezk et al., 2016) who had a study 

on twenty-one PCOS women who underwent LOD and day-3 serum FSH 

levels were significantly higher after drilling (p<0.001) [8]. 

In the current study as regard serum LH level, the results showed that there 

was statistically significant decrease after drilling (p<0.001). These results 

agreed with the results of (Amer et al., 2017) who had a prospective clinical 

study included anovulatory women with CC-resistant PCOS who underwent 

LOD and showed that there was statistically significant decrease between 

patients before and after LOD regarding the serum LH (p<0.001) [7]. Also, 

Table 3: Comparison of Vascularization index (VI), flow index (FI) and vascularization flow index (VFI) of the right and left ovary before and after 

laparoscopic ovarian drilling (LOD) 
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they agreed with study of study of (Rezk et al 2016.) where study showed 

that LH decreased significantly in the 1st and 6th months after LOD [8]. 

In the present study as regard serum E2 level, the results showed that there 

was no statistically significant difference (p>0.05) after LOD. These results 

disagreed with the results of (Rezk et al., 2016) who studied women with CC- 

resistant PCOS who underwent LOD and showed that there was statistically 

significant increase in serum E2 levels after LOD (p<0.001) [8]. 

In the present study, mean antral follicle count and ovarian volume of both 

ovaries were compared before and 3 months after laparoscopic ovarian 

drilling and the results showed that there was statistically significant decrease 

after LOD (p<0.001) regarding both parameters. 

In the current study, ovarian indices (VI, FI and VFI) in women with PCOS 

were measured using 3Dpower Doppler ultrasound before and after 

laparoscopic ovarian drilling by 3 months and the results revealed a 

statistically significant decrease in ovarian indices after LOD (p<0.001). 

The current study agreed with study of Kamal et a., (2018) which was carried 

on 80 Patients Pre- and post-LOD ovarian reserve parameters (ovarian 

volume: OV, and antral follicle count: AFC) and ovarian stromal blood flow 

indices (Vascularization index: VI, flow index: FI, and vascularization flow 

index: VFI) were measured to explore the effect of LOD and to find out the 

correlation between different clinical, hormonal, and ultrasonic variables. 

There was a highly significant reduction in OV, AFC and vascular indices 

(VI, FI and VFI) of the right and left ovaries (p < .05). LOD significantly 

reduced ovarian reserve parameters (, OV and AFC) and ovarian stromal 

blood flow indices (VI, FI and VFI) [9]. 

Unfortunately, the results of the current study disagreed with the results of 

(Alia, 2014) who studied 53 women with polycystic ovary syndrome who 

underwent LOD. Serum E2 and FSH levels and ovarian stromal blood flow 

indices (VI, FI and VFI) were measured and compared before and after LOD. 

The results of the study showed a statistically significant increase between 

patients before and after LOD (p<0.001) regarding serum E2 and FSH levels 

and ovarian stromal blood flow indices (VI, FI and VFI) [9]. 

The cause that the results of the current study were different from the results 

of the above-mentioned study may be attributed to the technique of how 

laparoscopic ovarian drilling was performed (number, depth of punctures, 

type of electrocautery needle, time of application of needle to ovarian surface 

and the power of setting electrocautery). In the current study, bilateral LOD 

was done by using monopolar electrocautery needle which was applied 

perpendicular to the ovarian surface aided by a short duration of cutting 

current 30 W for 4-6 seconds in 4 punctures. 

Another issue that may explain why the results of the current study 

(regarding ovarian indices) were different from previous studies is the timing 

of performing the 3D power Doppler ultrasound. In the current study, the 3D 

power Doppler indices (VI, FI and VFI) were measured in second or the third 

day of the menstruation before and after LOD. In the other study, the 3D 

power Doppler indices (VI, FI and VFI) were measured in day 11 or 12 of 

the menstrual cycle before and after LOD [8]. 

Strength and weakness of study 

Strength of our study is the correlation of hormonal and vascular changes 

that occurred after LOD, limitation of our study is small number of 

participants 

Clinical implications of Study 

Although Laparoscopic ovarian drilling is an alternative treatment to 

induction of ovulation by gonadotrophins in patient with clomiphene citrate 

resistance, but it has its effect on ovarian reserve so we suggest to do 

hormonal profile and 3D power doppler pre and post laparoscopy to see its 

effect on hormonal and vascular changes. 

Recommendations for further studies 

Further studies are needed to see effect of other parameters as AMH and 

effect of LOD 

Conclusion 

Bilateral laparoscopic ovarian drilling in PCOS patients decrease serum level 

of LH, ovarian volume, AFC and 3D power Doppler indices of stromal blood 

flow of ovaries of PCOS patients after LOD. 
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