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Abstract 
Laparoscopic ovarian cystectomy is the technique of choice in patients with large ovarian endometriomas. However, post 

operative residual ovarian function remains a major concern. 

Objectives: The aim of this prospective, randomized study was to compare two different techniques of stripping at the original 

adhesion site and at the hilus. We also aimed to determine which technique of ovarian cystectomy causes least tissue damage, by 

histopathology analysis and by determining the residual ovarian volume.  

Materials and Methods: 32 patients were enrolled, who had laparoscopically confirmed endometriomas > 3 cm in diameter. The 

patients were randomized into two groups, by a computer generated random number table. Two different techniques (direct 

stripping vs. excision of a circular rim of tissue) were compared at the original adhesion site (step 1). At step 2, all patients 

underwent randomization again, and two different techniques (completion of stripping vs. bipolar coagulation and cutting with 

scissors) were compared at the hilus. Operative time and operative difficulty were evaluated at both steps by the same surgeon. 

Histopathology confirmation of the loss of normal ovarian tissue was recorded at the original adhesion site, intermediate part and 

at the hilus. Residual ovarian volume was calculated at the end of six months. 

Results: The mean operating time and difficulty showed no significant difference at both step1 and step 2 with either technique. 

However complication rate (hemorrhage) was higher at step 2 in the direct stripping group.  On histopathology, primordial 

follicles were identified in similar number of patients in each group. The residual ovarian volume six months post operatively 

showed no significant difference in both groups.  

Conclusion: Both techniques of cystectomy are tissue sparing and can be safely used.  
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Introduction 
Laparoscopy is the gold standard for the diagnosis 

and treatment of endometriosis. There are several 

techniques which have been described for treatment of 

ovarian endometriomas.  However, cystectomy has 

proven to be the best technique as it is associated with 

good conception rates and pain relief(1,23). The concern 

with cystectomy is that it may lead to inadvertent 

excision of normal ovarian tissue and decreased ovarian 

reserve. Various methods of stripping the cyst wall 

have been described, which prevent damage to normal 

ovarian tissue(14). The aim of this study was to compare 

two different surgical techniques at the beginning of the 

stripping procedure (at the cyst original adhesion site) 

and two different techniques at the end of stripping 

procedure (at the ovarian hilus).  

 

 

 

Materials and Methods 
This prospective, single blind, randomized study 

was carried out at the Department of Obstetrics and 

Gynecology at Brindavan Hospital, Mysuru, India. 

Institutional approval was obtained, and informed 

consent was taken from the participants.  

Thirty two women (n = 32) in the age group of 15 

to 40 years with a clinical and ultrasonographic 

diagnosis of endometrioma >3 cm participated in the 

study. Laparoscopic confirmation of the diagnosis was 

done before recruitment. Women with past history of 

tuberculosis, previous ovarian cystectomy, or 

conversion to laparotomy were excluded from the 

study. 

A detailed workup; including history, clinical 

examination, routine pre operative investigations, and 

trans abdominal or trans vaginal ultrasonography was 

done. Dimensions of both ovaries and the size of the 

endometrioma were measured. The ovarian volume was 

calculated by means of prolate ellipsoid formula: 

 

 Volume = 0.5233 x LD x TD x APD in cu cm. 

  

Where, LD- Longitudinal diameter, 

TD- Transverse diameter, 

APD - Antero posterior diameter. 

Similarly the volume of each ovarian cyst was 

measured. 
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Residual ovarian volume was calculated with the 

formula: 

 

 Residual volume = Ovarian volume - cyst volume. 

Under general anesthesia, a 10 mm laparoscope 

was inserted through the umbilicus and two 5 mm 

trocars through the right and left flanks. The extent and 

severity of disease was assessed and ASRM grading 

was done. The endometriotic cyst was then mobilized 

from the ovarian fossa and the cyst ruptured. 

Randomization was done using a computer generated 

random number table. Direct stripping was done at the 

original adhesion site, for patients in group 1 where the 

ovarian parenchyma and the endometrioma were 

densely adherent to each other. In group 2, a disc of 

ovarian tissue was excised, followed by stripping.  The 

plane of cleavage was identified and stripping was 

continued by exerting traction in opposite directions for 

the rest of the cyst wall. 

At the ovarian hilus, a second randomization was 

done using a computer generated random number table. 

The cyst wall was stripped off using traction till it was 

completely removed, in group 1. Bipolar coagulation 

was done at the pedicle of the cyst wall and then it was 

cut with scissors, in patients of group 2. 

We recorded the total operating time and partial 

times for the first and second procedures, separately. 

The same surgeons assessed the operative difficulty, 

using three criteria: presence of dense or flimsy 

adhesions, complete removal of the cyst wall, and blood 

loss. Complications during the procedure were 

recorded. 

Three separate specimens from the excised cyst 

wall- the initial, intermediate and final portion, were 

sent for histopathologic examination. The amount of 

normal ovarian tissue removed with either technique in 

both the initial and final procedure was documented. 

Monthly follow up was done, for six months by 

clinical examination and trans abdominal or trans 

vaginal ultrasonography. Pregnancies occurring during 

the follow up period were recorded. Six months after 

surgery, we calculated residual ovarian volume in both 

groups. 

 

Statistical Analysis: Randomization was done at both 

steps using a computer generated random number table. 

The surgeon was made aware of the technique to be 

used only at the beginning of each step. Stata software 

was used for analysis of the data recorded. The 

Student's t-test and the 2-test were used for continuous 

and categorical variables respectively. The Fisher's 

exact test was used for evaluation of operative 

difficulty. The Kruskal–Wallis test was used to evaluate 

the difference in quality of ovarian tissue removed at 

the three different cyst sites. Statistical significance was 

set at a P value less than 0.05.  

 

Results 
Patient characteristics: The age of the patients ranged 

from 19–36 years, with the mean being 27.18 years. 

Two patients were ≤20 years of age and 1 patient >35 

years. 6 patients were unmarried, who presented with 

dysmenorrhea. 26 were married of which 21 patients 

were nulliparous, and 5 were parous. Two patients 

opted for tubal sterilization simultaneously. 15 patients 

had unilateral cysts, 9 on the right side, and 6 on the 

left. 17 patients had bilateral chocolate cysts. All 

patients had stage 3 or 4 disease according to the 

revised ASRM scoring system. The ASRM scores 

ranged from 22 to 144 in both groups with the mean 

ASRM score being 63. 

The mean residual volume was 14.07cc on the right 

side, in group 1 and 14.58cc in group 2. The mean 

residual volume of the left ovary was 13.61cc in group 

1 and 16.3cc in group 2. 

   

Table 1: Pre-operative residual ovarian volume 

Residual Volume 

(CC) 

Group 1 Group 2 

Right Left Right Left 

1 – 5 0 2 (12.5%) 0 0 

6 – 10 2 (12.5%) 3 (18.75%) 2 (12.5%) 1 (6.25%) 

11 – 15 6 (37.5%) 6 (37.5%) 9 (56.25%) 5 (31.25%) 

16 – 20 7 (43.75%) 3 (18.75%) 2 (12.5%) 7 (43.75%) 

21 – 25 1 (6.25%) 1 (6.25%) 2 (12.5%) 2 (12.5%) 

26 – 30 0 1 (6.25%) 1 (6.25%) 1 (6.25%) 

 

The primary outcomes were to evaluate operative time, operative difficulty and the loss of normal ovarian 

tissue, in terms of loss of follicles and residual ovarian volume. 

Recurrence and conception rates were recorded as secondary outcomes. 

Step 1 (at the original adhesion site: direct stripping vs circular excision): The mean operative time in group 1 was 

35.9 minutes, and 37.5 minutes in group 2 (P = 0.6). The operative difficulty was graded as easy, moderately 

difficult and difficult. The P value was determined to be 0.8 using the Fisher’s exact test. No operative 

complications were noted in any patient in both the groups. 
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Step 2 (at the hilus: continuation of stripping vs cutting and coagulation): The mean operative time in the first group 

was 37.8 minutes, vs. 29 minutes in the second group (P = 0.8). Similarly there was no significant difference in the 

operative difficulty (P = 1.0). Six patients (18.7%) in group 1 and one (3.1%) in group 2 had excessive bleeding at 

the hilus, which was successfully controlled by coagulation with bipolar cautery in all patients. 

 

Histo Pathological Analysis of the Cyst Wall: All specimens were divided into 3 parts; the original adhesion site, 

an intermediate part, and the hilar region were separately analyzed. Characteristic endometrial stroma and glands 

were seen in only 1 specimen, at the intermediate part in group 1.  

 

Table 2: Histopathologic analysis for no. of follicles 

Grading of 

follicles 

Original Adhesion Site Intermediate Part Hilus 

Stripping 

(n = 16) 

Circular 

excision (n = 

16) 

Stripping 

(n = 16) 

Circular 

excision 

(n = 16) 

Stripping 

(n =16) 

Coag & cutting 

(n = 16) 

No follicle 15(93.75%) 15(93.75%) 12(75%) 15(93.75%) 13(81.25%) 13(81.25%) 

Primordial 1(6.25%) 1(6.25%) 4(25%) 1(6.25%) 2(12.5%) 3(18.75%) 

Primary  0 0 0 0 1(6.25%) 0 

No secondary follicles, or patterns similar to those present in the normal ovary could be identified. 

 

Residual ovarian volume: The mean residual ovarian 

volume at the end of the follow up period ranged from 

11.3cc to 13.7 cc. There was no significant difference in 

the residual ovarian volume between the two groups. 

The mean difference between the pre operative and post 

operative residual ovarian volume ranged from 1.9 cc to 

3.1 cc in either group, on both sides. This did not prove 

to be statistically significant. However patients who 

underwent circular excision of a rim of tissue at the 

original adhesion site had a better outcome in terms of 

post op residual ovarian volume. 

Six (18.75%) patients had recurrence of the 

chocolate cyst within six months. The Fisher exact test 

was used to compare the recurrence rates between two 

groups and there was no significant difference with 

either technique at the original adhesion site or at the 

hilus. 

Twenty three patients were being investigated for 

infertility, of which 2 patients (8.7%) conceived 

spontaneously.  The first was at four months follow up, 

in group 2 followed by stripping at the hilus. The 

second patient underwent stripping at the original 

adhesion site followed by coagulation and cutting.  

 

 
Fig. 1 

 

 
Fig. 2 
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Fig. 3 

 

 
Fig. 4 

 

 
Fig. 5 

 

 

Discussion 
There have been several changes in the surgical 

management of endometriosis. Laparotomy has been 

almost completely replaced by laparoscopy. Various 

techniques such as burning of all visible endometriotic 

spots, drainage of the chocolate cyst, and excision of 

the cyst wall have been described. Various large 

randomized studies have proved that ablation of all 

visible endometriotic spots improve pregnancy rates in 

women with infertility(13), and reduce pelvic pain in 

symptomatic patients(20,21). 

Chocolate cysts > 3 cm in size must be removed. 

Different approaches; such as laser vaporization of the 

cyst wall (2, 4, 21), drainage and coagulation, and cyst 

wall excision have been described(3,14,18). 

Ovarian cystectomy is much superior to drainage 

and ablation, with regard to recurrence of symptoms, 

subsequent fertility as well as recurrence of the 

endometrioma, as described in a Cochrane review(8). 

There are various techniques of laparoscopic 

ovarian cystectomy. Subsequent conception, recurrence 

rates and ovarian function have been studied with the 

different methods. Ovarian cystectomy by stripping the 

cyst wall(19) is the technique of choice, as it completely 

removes the endometriotic tissue. However, it is more 

traumatic and may lead to loss of ovarian reserve and 

function. In 1996 Donnez et al suggested that 

endometrioma stripping may result in loss of viable 

ovarian cortex during surgery(4). In another large study, 

Hachisuga et al reported that normal ovarian stroma 

was attached to the resected side of the capsule in 

majority of the endometriomas(7). 

When Muzzi and co-workers compared 

laparoscopic excision of endometriomas with other 

benign ovarian cysts; they found that, in patients with 

dermoids, serous and mucinous cystadenomas, normal 

ovarian tissue was inadvertently removed in only 6% of 

patients. However, in patients with chocolate cysts, 

normal ovarian tissue with primordial follicles was seen 

in 54%-69% of specimens(15). This suggests that 

ovarian reserve is more affected following cyst excision 

of endometriomas, rather than other benign ovarian 

cysts.  

A similar study, which compared two different 

techniques of stripping at the beginning and at the hilar 

region showed that normal ovarian tissue was seen in 

the excised cyst wall of endometriomas, in majority of 

the cases. At initial adhesion site more ovarian tissue 

was removed with the circular excision technique. 

However, there was no difference in the quality of 

ovarian tissue inadvertently removed, with both the 

techniques at the initial or at the final part of the 

procedure(17). 

In the present study, each specimen was examined 

at three sites; the original adhesion site, an intermediate 

part, and the hilar region. We found no significant 

difference in the number of primordial or primary 

follicles in any of the three specimens, irrespective of 
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the technique used during surgery. No secondary 

follicles, or patterns similar to those present in the 

normal ovary could be identified in these specimens. 

Thus we observed that neither technique is associated 

with significant loss of normal functional ovarian 

tissue. 

A comparative study was done by Ho et al; in 

which 32 women undergoing controlled ovarian hyper 

stimulation were studied. A significant reduction in 

ovarian reserve was seen in women previously treated 

surgically for unilateral ovarian endometrioma than 

those with normal ovaries. It was concluded that 

surgery for ovarian endometrioma damages ovarian 

reserve(10). Esinler studied 57 patients with 

endometriomas and concluded that laparoscopic 

endometriotic cystectomy reduces the ovarian reserve. 

However, in this study, diminished ovarian reserve was 

not associated with impaired pregnancy outcome in 

future IVF cycles(5). 

There are different studies which have been done 

to assess the ovarian reserve following cystectomy in 

patients with chocolate cysts, and the response of the 

residual ovarian tissue to controlled hyper stimulation.  

Reduction in oocyte quality, and lower fertilization 

rates have been reported by some investigators(25). It 

was hypothesized that ovarian endometriomas produce 

toxic substances that adversely affect cleavage of 

oocytes and fertilization. 

Hemmings demonstrated that cyst wall coagulation 

was more tissue conserving when compared to 

cystectomy(9). In a study by Loh et al, a reduced 

follicular response in natural and CC stimulated cycles, 

following ovarian cystectomy. However, when 

stimulated with gonadotropins, a good number of 

follicles were seen(11). 

Laparoscopic ovarian cystectomy does not affect 

ovarian reserve as documentd by E2 levels, number of 

follicles, oocytes retrieved, number and quality of 

embryos transferred, and clinical pregnancy rate(12).  

In our study, we recorded the residual ovarian 

volume at the end of six months, as a measure of the 

ovarian reserve. The difference in the pre op and post 

op residual ovarian volume was not statistically 

significant. However patients who underwent circular 

excision of a rim of tissue at the original adhesion site 

had a better outcome in terms of post op residual 

ovarian volume. Thus it was concluded that both 

techniques of laparoscopic stripping in ovarian 

endometrioma are equally good in terms of technical 

feasibility and are tissue sparing. 
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