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ABSTRACT 

The present study compared two different techniques of endometriotic cystectomy at the hilus: continuation of stripping 
and bipolar elctrocoagulation and cuttin. This was a randomized controlled study was done on 64 patients, who had 
laparoscopically confirmed endometriomas >3 cm in diameter. Endometriotic cystectomy was initiated by excision of a 
circular rim of tissue at the original adhesion site followed by stripping and randomization was done at the ovarian 
hilum into 2 groups. In Group I surgery was completed by continuation of stripping and in group II surgery was com-
pleted by bipolar coagulation and cutting with scissors. 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 in the ex-
cised cyst and at the hilus separately. Data was analysed using Stata software, fisher’s exact test was employed to as-
sess operative difficulty and Kruskal-Wallis test was used to evaluate ovarian tissue quality. The mean operating time 
was reported to be significantly lesser in the coagulation and cutting group. The operative difficulty was comparable in 
two groups. The number of primordial follicles sacrificed showed no significant difference in both groups. Complica-
tion rate in terms of hemorrhage was higher in the direct stripping group. 
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1. Introduction 

Endometriosis occurs in 21% - 65% of women being 
evaluated for infertility [1] and approximately 30% - 40% 
women with endometriosis develop endometrioma [2]. 
Laparoscopy is the gold standard for the diagnosis and 
treatment of endometriosis. Several techniques have been 
described, for the management of ovarian endometriomas. 
Both laparoscopic techniques (excision and ablation) for 
the treatment of superficial peritoneal endometriosis are 
equally effective [3]. For the treatment of ovarian endo- 
metriomas larger than 3 cm, laparoscopic cystectomy is 
superior to drainage and coagulation as it is associated 
with good conception rates, pain relief and lower recur- 
rence rates [2-4]. It was also associated with a subse- 
quent increased spontaneous pregnancy rate in women 
who had documented prior sub-fertility (OR 5.21 CI 2.04 
-13.29) [5]. However it may lead to inadvertent ex- 

cision of normal ovarian tissue and decreased ovarian 
reserve. Infact, an increase in premature ovarian failure 
rate was reported when both the ovaries are involved in 
surgery [6]. 

Various surgical techniques have been described to 
avoid inadvertent removal of ovarian tissue, and to pre- 
vent the future reduction of ovarian reserve [7,8]. How- 
ever, there is lack of studies in literature comparing tech- 
nical aspects of surgery from the surgeon’s point of view. 
Present study aimed at comparing two different surgical 
techniques of endometriotic cystectomy-continuation of 
stripping vs. bipolar coagulation and cutting at the ova- 
rian hilum with respect to surgical and histopathological 
aspects. The findings from this study could aid the sur- 
geon in the choice of surgical cystectomy techniques. 

2. Materials and Methods 

This study is a prospective, single blind, randomized 
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controlled study carried out at the Department of Obstet- 
rics and Gynecology at All India Institute of Medical 
Sciences, New Delhi, India, between June 2006 to June 
2009. Approval was obtained from Institutional review 
board (IRB) and informed written consent was taken 
from all participants before commencement of surgical 
trial. 

A total of 100 women in the age group of 15 - 40 years 
were assessed for eligibility criteria using clinical and 
sonographic parameters. Women with clinical and imag- 
ing features suggestive of unilateral endometrioma more 
than 3 cm were decided to be enrolled. Flow of partici- 
pants through the study is shown in Figue 1. Patients 
who had a past history of tuberculosis, previous ovarian 
cystectomy, severely distorted pelvic anatomy , presence 
of bilateral endometriomas at surgery or those who re- 
quired conversion to laparotomy were excluded from the 

study. Women were recruited into the study only after 
final laparoscopic confirmation of the unilateral endo- 
metrioma. 

When approaching the ovarian hilus, a randomization 
was done using a computer generated random number 
table. Randomisation was revealed to the surgeon after 
cystectomy procedure had reached ovarian hilum. Group 
I consisted of women who underwent completion of the 
stripping procedure up to complete removal of the cyst 
wall. The second group or Group II comprised of women 
who underwent bipolar coagulation of the final cyst wall 
pedicle, and subsequent cutting with scissors. 

Total operative time was recorded in each group from 
making skin incision to final placement of skin suture. 
The operative difficulty was assessed by the same sur- 
geon, using three criteria: presence of dense or flimsy 
adhesions, ability to completely remove of the cyst wall,  

 

 

Figure 1. Flow of participants through the study. 
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and blood loss during the procedure. Surgical difficulty 
was graded into three grades-easy, moderately difficult 
and difficult. Complications encountered during the pro- 
cedure were recorded. 

Excised endometriotic cyst was sent for histopathological 
examination. The final tissue at ovarian hilus was sent se- 
parately to obtain a quantitative analysis of normal ovarian 
tissue sa crificed in either technique during both the ini-
tial and final procedure. 

The patients were discharged after 6 postoperative hours. 
The patients were followed up monthly, for six months by 
clinical examination and trans abdominal or trans-vaginal 
ultrasonography. Any conception that occurred during the 
follow up was recorded. Histopathologic confirmation of 
the loss of normal ovarian tissue was recorded. The data 
was computed, and a comparison of the two different sur-
gical techniques was done. 

Of 100 women assessed for eligibility, 70 women were 
enrolled into study. (Figure 1). Thirty five women were 
allocated into each group .Two women in group I and 
one woman in group II did not receive the allocated in- 
tervention as intraoperative findings did not meet the in-
clusion criteria. Thirty two women were finally included 
into analysis in each group. A formal sample size calcu-
lation had been done expecting average surgery time of 
40 minutes for endometriotic cystectomy based on the 
experience with expected standard deviation of 10 min-
utes between cutting and stripping. To detect this differ-
ence with 90% power at the 0.05 alpha level, a sample 
size of 23 women was calculated in each group. 

The randomization into two groups at both steps was 
done using a computer generated random number table. 
The randomization was revealed to the surgeon at the 
beginning of each step. The computed data was analyzed 
using the Stata software. The Student’s t-test was used 
for continuous parametric variables and the chi square- 
test was used for categorical variables. The Fisher’s exact 
test was used to evaluate 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. 

3. Results 

The mean age of the patients studied was 27.2 years, 
with a range from 19 - 37 years. There were 4 patients ≤ 
20 years of age and 2 patients >35 years. Twelve pa- 
tients were unmarried, being investigated for dysmenor- 
rhea. 52 were married of whom 42 patients were nu- 
lliparous, and 10 were parous. Two patients opted for 
tubal sterilization simultaneously. All recruited 64 pa- 
tients had stage 3 or 4 disease as classified by the revised 
ASRM scoring system. There was no significant diffe- 

rence in baseline characterstics of patients enrolled in 
terms of age, body mass index (BMI) and cyst size be- 
tween two groups. The mean score in both groups was 63, 
with scores ranging from 22 to 144.  
The baseline patient characteristics are summarized in 
Table 1. There was no significant difference between 
baseline characteristics of two randomized groups. 
The primary data recorded during surgery was operative 
time and operative difficulty. Total operative time was 
recorded from induction of pneumoperitonem to final 
skin suture placement. Operative difficulty was judged 
by the chief surgeon and graded as easy, moderately di- 
fficult and difficult. There was significant difference in 
the operative time (p < 0.01) between two groups. The 
mean operative time was 8.8 minutes lesser in bipolar 
coagulation and cutting group (37.8 minutes in group I 
versus 29 minutes in group II). However, the operative 
difficulty was not significantly different (p = 0.9) be- 
tween two groups. The surgical data with reference to 
difficulty encountered in surgery is summarized in Table 
2. 

At the end of surgery, the entire endometriotic cyst 
was submitted for histopathological examination. Hilar 
part of cyst wall was separated and submitted separately. 
Hilar region and remaining cyst wall were separately 
analysed by the pathologist for assessment of follicles. 
The mean tissue thickness was 0.82 cm in Group I and 
0.98 cm in Group II. The quantitative and qualitative 
analysis of ovarian follicles is given in Table 3. No se- 
condary follicles, or patterns similar to those present in 
the normal ovary could be identified. 
 
Table 1. Baseline characterstics of the patients enrolled in 
the study. 

Variables Overall Group I Group II P 

Mean Age(years) 27.2 28.1 27.1 NS

Mean Body Mass Index 
(Kg/m2) 

26.1 26.5 25.9 NS

Mean endometriotic cyst
size ( ± SD)(cm) 

4.6 ± 1.4 4.5 ± 1.8 4.6 ± 1.1 NS

 
Table 2. Comparison of two techniques of endometriotic 
cystectomy: surgical data. 

Variables Overall Group I 
Group 

II 
P 

Total Laparoscopic time 
(mean ± SD) 

36.1 mm 
37.8 
min 

29 min
0.8 

(NS)

Surgical difficulty  

Easy 16 8 8  

Moderately difficult 22 10 12  

Difficult 26 14 12  
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Table 3. Histopathologic analysis for no. of follicles. 

Endometriotic Cyst in 
Hilar Area 

Remaninder 
Endometriotic Cyst Grading of 

Follicles Group I 
(n = 32) 

Group II 
(n = 32) 

Group I 
(n =32) 

Group II
(n = 32)

No follicle 26 26 29 28 

Primordial 4 5 3 4 

Primary 2 1 0 0 

 
The mean residual ovarian volume after six months 

ranged from 11.3 cc to 11.5 cc. Using the t test, no signi- 
ficant difference was found in the residual ovarian volu- 
me between the two groups (p = 0.146). The pre op and 
post op residual ovarian volume was compared, and the 
mean difference ranged from 2.77 to 3.08 cc in either 
group, which was not statistically significant. 

A total of 6 (18.75%) patients had a recurrence of en- 
dometrioma, in the follow up period of six months. On 
comparing the recurrence rates between two groups using 
Fisher’s exact test, no significant difference was found 
with either technique used at the original adhesion site or 
at the hilus. 

Of the 23 patients being investigated for infertility, 
there were 2 (8.7%) conceptions. Both were spontaneous 
conceptions, one 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. She conceived spontaneously 
in the fifth month. 

There were no major complications encountered in ei- 
ther technique in any case. There were no postoperative 
complications. The mean blood loss was 86 (± 12.1) cc 
in Group I and 83.5 (± 8.5) cc in Group II, the difference 
being statistically non significant. Sixty two patients 
were discharged on the same postoperative day. In two 
patients, discharge was delayed till 24 hours till next 
postoperative day on patient demand. 

4. Discussion 

Ovarian endometrioma occurs in 17% - 44% of endome-
triosis and nearly 35% of benign ovarian cystic lesions 
are endometriomas [9]. Medical treatment of endometrio-
mas remain to be inadequate and ultrasound-guided as-
piaration is associated with high rate of recurrence and 
complications. Surgical removal of endometriotic cyst is 
associated with best clinical symptom relief and im-
proved fecundity with lower recurrence rates. It has been 
proved in various studies the advantage of laparoscopic 
cystictomy over laparotomy [10]. 

Several laparoscopic techniques have been described 

for the treatment of ovarian endometriomata >3 cm, such 
as laser vaporization of the cyst wall [11-13], drainage 
and coagulation, and stripping [7,14,15]. The ideal la- 
paroscopic conservative approach for endome- triomas is 
still controversial [2,3,10]. 

A Hemmings et al. [16] demonstrated that cyst wall 
coagulation provoked less loss of ovarian tissue when 
compared to cystectomy. However Marconi et al. [17] 
demonstrated there was no reduction in ovarian reserve 
after laparoscopic ovarian cystectomy as determined by 
E2 levels, number of follicles, oocytes retrieved, number 
and quality of embryos transferred, and clinical preg- 
nancy rate. Cochrane review by Hart et al. [5] showed 
that excisional surgery for endometriomata provides for a 
more favorable outcome than drainage and ablation, with 
regard to the recurrence of the endometrioma, recurrence 
of symptoms and subsequent spontaneous pregnancy in 
women who were previously sub fertile. Different tech- 
niques of laparoscopic ovarian cystectomy have been 
described though and subsequent fertility outcome, re- 
currence rates and ovarian function have been studied.  

Although the stripping technique [18] is thought to be 
the technique of choice because it involves a more com- 
plete removal of the lesion, it is more traumatic and may 
reduce post operative ovarian reserve and function. 
Muzii et al. (2005) compared two different techniques of 
stripping at the beginning and at the hilar region [19] and 
concluded no significant difference in quality of ovarian 
tissue sacrificed or operative time with two different sur- 
gical techniques at the initial or at the final part of the 
procedure. Due to ease of operating with initial surgical 
technique of circular excision and subsequent stripping, 
authors adopted this technique with subsequent rando- 
mization at the hilus. 

Hilar region of ovary has been recognized to have 
higher functional stages of follicular development in 
nearly 70% specimens, resembling normal pattern of 
primordial, primary and secondary follicles seen in 
healthy ovarian tissue [8]. Initial or intermediate parts of 
ovarian tissue are devoid of follicles or only scanty pri- 
mordial follicles are recognized [8]. Hence in present 
study the two operative techniques of continuation of 
stripping and bipolar coagulation followed by cutting 
was analysed at hilar area. 

Assessment of ovarian reserve and damage to the nor- 
mal ovarian tissue after endometriotic cystectomy re- 
mains a challenge in literature. Despite the entity of the 
hypothetical injury related to the presence of the cyst, 
surgery undoubtedly leads to loss of normal ovarian tis- 
sue. However, which technique leads to minimal loss is 
still a question of debate. Excessive traction during stip- 
ping techniques may result in tearing of hilar vessels and 
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removal of greater mean thickness of cyst wall and asso- 
ciated loss of follicles. Similarly non targeted coagula- 
tion may result in loss of ovarian cortex with adjoining 
inflammation, fibrosis and devasularisation. Apart from 
surgical technique, surgical skill may also affect loss of 
ovarian reserve as different thickness of cyst wall have 
been reported to be removed in different series. More 
tissue thickness is associated with greater loss of ovarian 
follicles [8]. Besides quantitative loss, some investigators 
have reported a reduction in oocyte quality, and thereby a 
decrease in fertilization rates [20]. It is suggested that 
ovarian endometriomas produce substances that are toxic 
to maturing oocytes and these substances may adversely 
affect cleavage of oocytes and fertilization. In the present 
study there was no significant difference between strip-
ping procedure and coagulation plus cutting. 

The time for surgery for endometriosis and ovarian 
cysts averages around 72 min (range 10 - 240) [21]. La- 
paroscopic management of endometriomas averaged 168 
(SD 72) min and ranged between 20 and 150 min in two 
other series [22,23]. However, there are no studies in 
literature supporting one technique over another in terms 
of operative ease and operating time, given the short term 
and long term outcome in terms of symptomatic relief 
and ovarian reserve is same. In our study, the total opera-
tive time in group II comprised by coagulation and cut-
ting was 29 minutes. This was significantly (p < 0.01) 
lesser than time taken by stripping procedure (37.8 min). 
To the best of our knowledge, this is first study compar-
ing the operative time for surgeon’s convenience in two 
equally effective techniques.  

There were no major complications encountered in any 
of the patients recruited. There was no significant diffe- 
rence in blood loss between two procedures, however 
blood loss was slightly lesser in group II. The surgical 
difficulty encountered was also lesser in group II though 
there was no statistical difference. The cost of drugs in 
pain management postoperatively was comparable in both 
groups without any significant difference. 

In conclusion, stripping of cyst is comparable with bi- 
polar coagulation and cutting for endometriotic cystic- 
tomy in terms of patient’s benefit and clinical outcome. 
However, Bipolar cutting and coagulation is often con- 
sidered superior to continuation of stripping from sur- 
geon’s point of view. The present study is a significant 
contribution to literature to decide optimum technique for 
endometriotic cystectomy. Larger studies are needed to 
establish best surgical technique. 
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