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Abstract 
Background: Endometriosis is the presence of endometrial glands and stroma in sites other than 
the uterine cavity, which is associated with infertility. The objective of this study was to evaluate 
the effect of laparoscopic surgical treatment on clinical pregnancy in infertile women with minimal 
or mild endometriosis.  

Materials and Methods: This clinical trial study was performed in infertile women who were 
referred to the gynecological clinic between April 2008 and March 2009. After confirmation of 
minimal or mild endometriosis by diagnostic laparoscopy, patients were randomly assigned into 
two groups using consecutively numbered, opaque sealed envelops. The first group consisted of 
women who only underwent diagnostic laparoscopy (no treatment) before randomization. The 
second group of patients underwent operative laparoscopies. T-test and chi-square test were used 
when appropriate. A p-value less than 0.05 was considered statistically significant. 

Results: Analysis with 38 patients in each group showed characteristics such as age, body mass 
index (BMI), and duration of infertility were statistically similar in both groups. At 9 months follow-
up, 9 (24%) women who had operative laparoscopies became pregnant compared with 7 (18%) 
women in the diagnostic laparoscopy group. The pregnancy rate showed no statistically significant 
difference between both groups (p=0.49). No complications were reported in either group.

Conclusion: The present study suggested that laparoscopic surgical treatment was not superior 
to diagnostic laparoscopy in pregnancy occurrence in infertile women with minimal and mild 
endometriosis. (IRCT Number: IRCT201012311952N2).
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Introduction

Endometriosis is the presence of endometrial 
glands or stroma in sites other than reproductive 
lives. It is associated with symptoms such as pelvic 
pain, dysmenorrheal, painful sexual intercourse 
and infertility (1). It is estimated that there is a 
10% prevalence of endometriosis in the general 
population (2). 

Evidence has shown that endometriosis is a dy-

namic benign disease where the majority of wom-
en do not improve if untreated (3, 4). 

Improvement of fertility ability in women with 
endometriosis has been investigated by various 
medical (5) or surgical methods (6) or the com-
bination of both. Medical therapy has often been 
unsuccessful and the effects of surgical methods 
are not completely distinct. 

There are some controversies about the treat-
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ment of minimal and mild endometriosis and its 
effect on fertility. The result of one study has 
shown the fecundity rate of patients with unex-
plained infertility and women with mild or mini-
mal endometriosis did not statistically differ and 
was not significant. That study, however, showed 
a trend toward decreased fecundity in women 
with endometriosis (7). 

A study by Marcoux et al. (6) used diagnostic 
laparoscopy to evaluate the effects of resection or 
ablation of visible endometriosis in women with 
minimal or mild endometriosis. The cumulative 
rate of pregnancy was statistically higher in the 
surgery group (30.7%) when compared with di-
agnostic laparoscopy group (17.7%, p=0.0006).

In comparison, in Italy, a similar randomized 
control trial by Parazzini in 2000 compared di-
agnosis alone versus treatment of stage I/II en-
dometriosis. The researchers did not find any 
significant differences in birth rates (20% vs. 
22%) between the two groups. Their study did 
not support the hypothesis that ablation of en-
dometriotic lesions markedly improved fertility 
rates (8).

A recent meta-analysis in 2010 also demon-
strated the advantage of laparoscopic surgery 
when compared to diagnostic laparoscopy in 
clinical pregnancy rates (9).

Because of the controversies regarding laparo-
scopic treatment, it was suggested to perform an 
additional investigation in a different population. 
Therefore, the objective of our study was to evalu-
ate the effect of laparoscopic surgical treatment on 
clinical pregnancy in infertile Iranian women with 
minimal or mild endometriosis.

Materials and Methods

This clinical trial study was performed in infertile 
women who were referred to the Gynecological 
Outpatient Clinic of Arash Hospital between April 
2008 and March 2009.

Inclusion criteria were: age between 20-32 
years, unexplained infertility more than 1 year, 
normal semen analysis, normal ovulatory cycles 
(menstrual interval 24-35 days and biphasic ba-
sal temperature), normal hormonal assay [thyroid 
stimulating hormone (TSH), follicle-stimulating 
hormone (FSH), prolactin (PRL)] and normal 

hysterosalpingography.

Women who met the following criteria were ex-
cluded from our study: surgical history for infertil-
ity or endometriosis, oophorectomy, salpingecto-
my, history of pelvic inflammatory disease (PID) 
and those who received any treatment for endome-
triosis during the previous 3 months. 

The Ethics Institutional Review Board of Te-
hran University of Medical Sciences approved the 
study and informed consent was obtained from all 
participants after counseling regarding the poten-
tial risks of laparoscopy. 

Laparoscopy was performed under general an-
esthesia by the standard approach. Triple-punc-
ture laparoscopy was performed, with a 10-mm 
operating laparoscope inserted through an um-
bilical port and two 5-mm sheaths inserted in 
the lower quadrants lateral to the inferior epi-
gastric vessels. Pneumoperitoneum was estab-
lished and maintained using insufflators capable 
of delivering carbon dioxide (CO2) at a pressure 
of 8-10 mmHg. Endometriosis was diagnosed 
as one or more scattered, superficial endome-
trial implants on the pelvic peritoneum, no more 
than 5 mm in diameter on one or both ovaries 
and uterine serosa, without depth involvement 
and adhesion formation.they are the criteria of 
mild to moderate endometriosis. Disease stage 
was defined according to the Revised American 
Fertility Society (R-AFS) classification (10). 
Scores from 1 to 5 were considered as stage 1 
(minimal), whereas scores from 6 to 15 were 
stage 2 (mild). If there was a higher stage of en-
dometriosis, or if adhesion formation distorted 
the natural anatomy or there was any occlusion 
in one or both tubes during laparoscopy, the pa-
tient was excluded from the study.

After confirmation of minimal or mild endome-
triosis by diagnostic laparoscopy in all patients, 
eligible women were randomly assigned to sur-
gery or diagnostic laparoscopy only using con-
secutively numbered, opaque sealed envelops by 
a surgical assistant while the patient was still an-
esthetized. Patients were unaware of their treat-
ment assignment.

Operative laparoscopy patients underwent abla-
tion to remove any visible endometrial implants. 
During surgery, the surgeon chose the type of 
procedure. The removal was done by bipolar cau-
terization (Wolf Co. Germany). In difficult ana-
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tomic positions, implants were cauterized with 
the fulguration method without complete resec-
tion. Diagnostic laparoscopy patients were sim-
ply followed and controlled. 

No medical treatment for endometriosis or infer-
tility was prescribed during the follow-up period; if 
patients used any hormonal medications they were 
excluded from the study. The primary outcome of 
the present study was normal intrauterine pregnan-
cy occurrence during 9 months of follow-up. 

If human chorionic gonadotropin (hCG) was 
positive, sonography would be performed for con-
firmation of normal intrauterine pregnancy. Clini-
cal pregnancy was defined by the visualization of 
an embryo with cardiac activity at 6-7 weeks of 
pregnancy.

The secondary outcome was complications dur-

ing or post-surgery, such as: intestinal injury, 
slight tear of the tubal serosa, vascular trauma, in-
fection of wounds, hematomas, and urinary tract 
infection.

Based on the results of Marcoux et al. (6), we es-
timated the rate of pregnancy in the surgical group 
as 15% and the diagnostic group, 35%. Thus, 
we calculated that 73 patients would be required 
in each group to detect differences in pregnancy 
rate with a power of 90% and  α=0.05 by Epi Info 
(www.cdc.gov/epiinfo/).

Statistical analysis was performed by SPSS soft-
ware (version 13). The quantitative data was dis-
played as mean ± standard deviation and the qual-
itative data as numbers with percentages. T-test, 
chi-square test or Fisher’s exact test were used 
when appropriate. A p-value less than 0.05 was 
considered statistically significant.

Excluded (n=14)

Allocated to surgical 
laparoscopy

(n=73)

Lost to follow-up: 
did not refer for evaluation of 

β-HCG (n=19).
Excluded because of

non-study medical treatment
(n=16).

Lost to follow-up:
did not refer for evaluation of 

β-HCG (n=15).
Excluded because of

non-study medical treatment 
(n=20).

Enrollment

 Randomized

Allocation

Follow-up

AnalysisAnalyzed (n=38) Analyzed (n=38)

Assessed for eligibility 
(n=160)

Allocated to diagnostic 
laparoscopy

(n=73)

Fig 1: Flow-chart of patient participation.
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Results

There were 73 patients who met the inclusion 
criteria and randomly assigned to 2 groups. Fig-
ure 1 shows the flowchart of patient participa-
tion in our study. Some patients withdrew from 
the study follow-up or took medical treatment 
during the follow-up period. Therefore, for 
analysis there were 38 patients in each group 
who continued participation. 

Age, body mass index (BMI) and dura-
tion of infertility were statistically similar 
in both groups (p>0.05). As expected, the 
anesthesia time was significantly higher in 
the operative group (82 ± 22.7 minutes) than 
the diagnostic group (60.9 ± 12.4 minutes; 
p<0.001; Table 1).

At 9 months follow-up, there were 9 (24%) 
women in the operative laparoscopy group 
who became pregnant compared with 7 of the 
38 (18%) women in the diagnostic laparosco-
py group. The pregnancy rate was not statisti-
cally significant between both groups (p=0.49; 
Table 2). 

Table 1: Total characteristics in both groups
Variables
 

Operative 
laparoscopy
(n=38)

Diagnostic 
laparoscopy
(n=38)

P value
 

Age (years) 27 .8 ± 3.3 27.7 ± 3.1 0.82
BMI (kg/m2) 22.6 ± 2.4 22.4 ± 2.3 0.8

Duration of in-
fertility (years)

3.3 ± 1.6 2.8 ± 1.1 0.9

Anesthesia 
time (minutes)

82 ± 22.7 60.9 ± 12.4 <0.001

Staging of 
endometriosis 
Minimal 20 (52.63%) 22 (57.89%) 1
Mild 18 (47.37%) 16 (42.11%) 0.36

P value refers to t test and chi-square test.

Table 2: The pregnancy rate in two groups after 9 months 
follow-up 

 Operative 
laparoscopy

Diagnostic 
laparoscopy

P value

Pregnancy rate 9/38 (23.7%) 7/38 (18.4%) 0.49

P value refers to chi-square test.

Overall, no surgical complications were en-
countered in both groups and all patients were 
discharged from the hospital one day after 
laparoscopy.

Discussion

Because the clinical course of minimal endome-
triosis is not predictable, any benefits from spe-
cific medications remain uncertain. There is no 
evidence of medical treatment modalities altering 
the clinical course of minimal and mild endome-
triosis. 

The exact mechanisms and association between 
endometriosis and infertility is unknown. Oocyte 
development or early embryogenesis and reduced 
endometrial receptivity (11) may be responsible 
for infertility in endometriosis. Certainly, the over-
all prevalence of endometriosis appears greater 
among infertile than fertile women (12).

Some studies have manifested the improvement 
or relief of pelvic pain as an important symptom in 
endometriosis and intra- or post-operative compli-
cations with different surgical laparoscopic tech-
niques (13-15). 

In this study the main outcome was only preg-
nancy rate; we did not score pelvic pain in this 
population.

Data from the present study suggested that lapar-
oscopic surgical treatment had no statistically 
significant effect in pregnancy occurrence in in-
fertile women diagnosed with minimal and mild 
endometriosis.

However, 2 clinical trials of surgical laparoscopy 
in patients with minimal and mild endometriosis 
had different results (6, 8). In a clinical trial in Can-
ada, 341 patients with unexplained infertility who 
underwent laparoscopy and were diagnosed with 
minimal and mild endometriosis were randomly di-
vided between 2 groups of surgical treatment and 
expected management. Patients were followed for 
9 months. Out of 172 patients, 50 (29%) in the sur-
gical group became pregnant, while 29 from 169 
(17%) in the controlled group became pregnant. 
This study showed that surgical therapy was effec-
tive in improvement of fertility (6). On the contrary, 
comparison of surgical laparoscopy with diagnos-
tic procedure during 1 year follow-up showed a 
24% vs29% pregnancy rate in unexplained infertile 
women with minimal or mild endometriosis. Thus 
their result did not support the hypothesis that ab-
lation of endometriosis lesions markedly improved 
fertility rates (8). Another study had shown that ei-
ther no treatment or surgery was superior to medi-
cal treatment for minimal and mild endometriosis 
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associated with infertility. For moderate and severe 
disease, surgery was recommended (16).

On the other hand, another study by Fuchs et al. 
noted a high pregnancy rate (65%) within an 8.5 
month post-surgical time, of which 86.5% preg-
nancies resulted in deliveries (17).

Nardo et al. reported the cumulative pregnancy 
rate at 23.2% after laparoscopic treatment with the 
Helica Thermal Coagulator for minimal and mild 
endometriosis (13).

A systematic review in 2010 has reported that 
the use of laparoscopic surgery in the treatment of 
subfertility related to minimal and mild endome-
triosis may improve future fertility (9). In total, 
some studies have suggested that surgery for the 
treatment of early stage endometriosis is probably 
effective (18,19).

Therefore, whether surgical treatment is more ef-
fective than medical or no treatment in minimal 
and mild endometriosis is still a matter of scientific 
debate. On the other hand, the gynecologist's abili-
ty to determine fertility prognosis based on disease 
staging is limited.

This study was the first academic evaluation of 
infertile women with mild and minimal endome-
triosis in Iran. As shown, the results have been re-
ported by another study. However, there is some 
controversy regarding minimal and mild endome-
triosis and its effects on fertility. This should be 
evaluated more in different societies. 

The limitation of the present study was its low 
power due to small sample size. Long time follow-
up caused increased patient loss because many pa-
tients with infertility desire to get pregnant as soon 
as possible and cannot refuse to take any medical 
treatment during the follow-up period. Thus, they 
were excluded from this study because of medical 
treatment for endometriosis or infertility. There-
fore, further studies with larger sample sizes would 
be required to evaluate the exact effect of operative 
laparoscopy on fertility outcome.

Conclusion 

This study suggests that although pregnancy re-
sults are not significant in both groups of patients 
with mild to moderate endometriosis, the results 
are the same as other studies. For better evalua-

tion, future studies with larger numbers of patients 
should be conducted.
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