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Abstract
Background: Endometriosis is a prevalent condition among women, often leading to in-
fertility. Laparoscopic surgery is widely employed as a therapeutic intervention for en-
dometriosis. This study investigated the prognostic factors influencing the outcome of
laparoscopic surgery for endometriosis.
Methods: This cross-sectional study included 60 women with endometriosis referred for
laparoscopic surgery at Amiralmomenin Hospital, Zabol, Iran, between 2022 and 2024.
Pain intensity was measured using a visual analog scale (VAS). Statistical analyses were
performed using SPSS version 26. Descriptive statistics summarized the data, while uni-
variate analyses (t-tests and chi-square tests) assessed relationships between variables.
Multivariate logistic regression identified independent predictors of pain reduction and
pregnancy outcomes.
Results: Patients with moderate endometriosis showed statistically significant pain re-
duction from 8.8 preoperatively to 1.8 at 9 months (p<0.001) and 2.2 at 12 months post-
. ) _ surgery (p=0.003). Those with severe endometriosis had non-significant pain reduction
K;ggigsggggé?gDAe%t:r‘t’;ent (8 to 6 at 12 months, p=0.12). Both intrauterine (9 to 1.1 at 12 months, p<0.001) and ex-
of Anesthesiololgy, School of  trauterine involvement groups (8.6 to 3.3, p=0.004) demonstrated significant pain im-
Medicine, Amiralmomenin  Provement, with no significant difference between the groups (p=0.779). Regarding fer-
Hospital, Zabol University tility outcomes, treatment before the age of 30 significantly increased pregnancy likeli-
of Medical Sciences, Zabol,  hood (AOR=20.57, 95%CI 1.4-295.3), while other factors including BMI, CA125 levels,
:Erar:a”_ and parity showed no significant associations (all p>0.05).

“hatl. Conclusion: These preliminary findings suggest that laparoscopic surgery may reduce
Kamsadegi@yahoo.co.uk pain in moderate endometriosis, while the age under 30 may be associated with im-
Received: 30 Jan. 2025 proved pregnancy outcomes. However, given the study’s limited sample size and wide
Accepted: 17 May 2025 confidence intervals, these results require validation in larger, multicenter cohorts.
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Introduction

ccording to the American College of Obste- to the uterine lining (the endometrium) grows out-
tricians and Gynecologists (ACOG), endo- side the uterus (1). This abnormal tissue growth
metriosis is a condition where tissue similar can cause inﬂammation, Scarring, and adhesions’
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often leading to chronic pain, particularly during
menstruation, and is a major cause of infertility. It
can be found on the ovaries, fallopian tubes, outer
surface of the uterus, and other organs in the pel-
vic area. Although endometriosis is commonly
associated with pelvic pain and infertility, some
women may experience no symptoms at all. The
gastrointestinal tract represents the most frequent
site of extrapelvic endometriosis, particularly
when involving the rectum, sigmoid colon, or
bladder (2, 3). Gastrointestinal involvement is
reported in up to 3.8-37% of women diagnosed
with endometriosis (4). Endometriosis affects ap-
proximately 6-10% of women in the general pop-
ulation, with peak incidence occurring between
the ages of 25 and 35 years. The annual incidence
is about 0.1% among women aged 15-49 years.
Endometriosis is diagnosed in 30-80% of patients
with chronic pelvic pain and dysmenorrhea.
Among women struggling with infertility, the pre-
valence of endometriosis ranges from 20 to 50%,
and approximately 35 to 50% of those with en-
dometriosis are infertile (5-7). Accurate diagnosis
of superficial endometriosis currently requires
laparoscopy. However, preoperative transvaginal
ultrasound (TVUS) has shown high accuracy for
detecting ovarian (93% sensitivity and 96% speci-
ficity) and deep endometriosis (79% sensitivity
and 94% specificity). Transvaginal ultrasound
with bowel preparation (TVUS-BP) demonstrates
high sensitivity and specificity for detecting bow-
el (98.0% and 100.0%) and retrocervical endome-
triosis (95% and 98%), respectively. Several stud-
ies have also shown that MRI has good accuracy
for diagnosing endometriosis (8-12).

Laparoscopy is indicated in patients with painful
symptoms and subfertility to remove endometriot-
ic lesions and adhesions and restore pelvic anato-
my (13-15). Surgery is also required in patients
with contraindications or poor response to medi-
cal treatments, in cases of acute pelvic pain epi-
sodes, and to establish a differential diagnosis
with a malignant adnexal mass (16).

Despite the well-established relationship be-
tween endometriosis and infertility, the prognostic
factors that influence the outcomes of laparoscop-
ic surgery for endometriosis remain inadequately
addressed in the literature. Many studies have
primarily focused on factors like disease severity,
CAL125 levels, and the age of the patient at treat-
ment, with limited research on how these factors
influence long-term surgical outcomes such as
pain relief and fertility improvement (11, 17-19).
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This study differs from previous research by con-
sidering a broader set of factors, including BMI,
parity, and the timing of surgery in relation to age,
to provide a more comprehensive understanding
of their impact on post-operative outcomes.

Given the importance of timely and effective
treatment, an effort was made to identify the prog-
nostic factors that influence the success of laparo-
scopic surgery for endometriosis, focusing on
both short-term pain relief and long-term fertility
outcomes. By examining the interactions of vari-
ous factors over an extended follow-up period,
new insights into the predictors of successful
treatment were provided, thus contributing valua-
ble information to the existing body of literature.

Methods

This cross-sectional study included women with
endometriosis referred for laparoscopic surgery at
the gynecology clinic of Amiralmomenin Hospi-
tal, Zabol, Iran, between 2022 and 2024. After
applying the inclusion and exclusion criteria, 60
eligible patients were enrolled in the study.

The inclusion criteria comprised women aged
18-40 years diagnosed with endometriosis, who
were candidates for laparoscopic surgery and pro-
vided informed consent to participate in the study.
Notably, surgical indications for patients aged 18
or older included severe pelvic pain (VAS score
>6) unresponsive to medical treatments, extensive
endometriosis causing bowel obstruction, ureteral
involvement, or a large cyst size. Additionally,
patients were required to have a complete medical
record and follow-up data for at least 12 months
after surgery.

Exclusion criteria included women with a history
of hysterectomy, congenital uterine abnormalities,
abdominal adhesions from previous surgeries,
prior laparoscopic surgery for endometriosis, or
underlying medical conditions such as diabetes,
hypertension, thyroid disorders, or cardiovascular
diseases.

The primary categorization of patients in our
study was not based on pain severity, but rather
on clinical indications for surgery, as outlined in
our inclusion criteria. Patients were selected based
on one or more of the following criteria: an anti-
Mdillerian hormone (AMH) level below 2.52.5,
where ART was not either feasible or had failed;
severe pelvic pain with VAS score greater than 6
that was unresponsive to medical therapy; pro-
gressive cyst growth or atypical findings on imag-
ing; and involvement of vital structures such as
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bowel or ureter. The analysis based on pain sever-
ity (moderate vs. severe) was conducted as a sec-
ondary exploratory analysis to assess whether
baseline pain intensity influenced postoperative
outcomes.

The study was approved by the Ethics Commit-
tee of Zabol University of Medical Sciences (IR.
ZBMU.REC.1401.109). Written informed consent
was obtained from all participants before enroll-
ment.

Data collection: Data collection included demo-
graphic information (age, BMI, parity), clinical
parameters (CA125 levels, stage of endometriosis
based on rASRM criteria), and outcomes (pain
intensity and pregnancy rates). Pain severity was
measured preoperatively and postoperatively at 3,
9, and 12 months using the 10-point VAS. Preg-
nancy outcomes were assessed through patient
follow-ups during the study period.

Pain severity was recorded using VAS, where 0
represents no pain and 10 represents the worst im-
aginable pain. For classification purposes, moder-
ate pain was defined as VAS scores between 4
and 7, while severe pain was defined as VAS
scores of 8 or higher. Blood samples were collect-
ed to measure CA125 levels, with values above 35
U/ml considered abnormal.

Surgical method: This approach was considered
part of our surgical decision-making algorithm,
particularly in cases of progressive cyst enlarge-
ment during follow-up. Patients were monitored
using TVUS, and those with progressively in-
creasing cyst size, even if asymptomatic, were
considered candidates for surgery due to the po-
tential risk of complications and diminished ovar-
ian reserve.

Cysts with atypical sonographic features were
also considered for surgical intervention. In some
patients, TVUS findings showed atypical morpho-
logic characteristics, such as irregular walls or
echogenic content, raising concerns for borderline
or malignant pathology. These cases were referred
to the oncology team and discussed in a multidis-
ciplinary setting before making surgical decisions.
Cyst size >5-6 cm with associated symptoms or
infertility was also considered in surgical plan-
ning. While size alone was not an inclusion crite-
rion, large cysts exceeding 5-6 cm that caused
pain or impaired ovarian function were prioritized
for surgical intervention.

Medical treatments were indeed prescribed prior
to surgery in accordance with standard clinical

protocols. All patients included in this study had
either failed to respond to at least 6 months of
medical therapy such as GnRH analogs, combined
oral contraceptives, or progestins, or they present-
ed with clinical indications necessitating surgical
intervention. Non-responsiveness to medical ther-
apy was defined by persistent high pain scores
(VAS >6) and/or progressive enlargement of en-
dometriomas on serial transvaginal ultrasounds.
These patients were considered refractory to med-
ical treatment and were therefore recommended
for surgical management.

Additionally, when endometriosis involved vital
organs (e.g., bowel or ureters) or when deeply
infiltrating disease with suspected organ dysfunc-
tion was present, patients were referred directly
for surgery without prior medical management,
consistent with international guidelines. These
cases were typically identified through imaging
(TVUS or MRI) and clinical examination, and
surgical planning was made accordingly.

All patients underwent preoperative assessment
of AMH levels. Following infertility service con-
sultation, patients with an AMH level above 2.5,
who suffered from severe pain unresponsive to
medical treatments, or those with very large or
progressively increasing cysts were classified as
surgical emergencies for endometriosis, regardless
of their age. For patients experiencing infertility,
the infertility service assessed the need for oocyte
or embryo preservation, which was performed
before the surgical procedure.

Laparoscopic surgery is a corrective procedure
for endometriosis, performed based on the areas
involved. The initial approach involved retroperi-
toneal dissection, followed by ureteral mobiliza-
tion, and, if necessary, dissection of the pararectal
and paravesical spaces, along with excision of the
posterior cul-de-sac. In cases where endometriotic
implants were identified, they were excised; simi-
larly, all identified endometriomas were surgically
excised. During the excision process, special at-
tention was given to maintaining AMH levels
through meticulous and targeted hemostasis. Elec-
trosurgery was minimized to reduce damage, and
suturing was used for hemostasis. Special atten-
tion was given to preserving ovarian reserve (as
indicated by AMH levels), ensuring minimal dam-
age to ovarian tissue, which was sutured at the
end of the procedure.

Treatment after the surgery: In patients not plan-
ning to conceive, Verogest tablets were adminis-
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tered for up to 18 months. For patients who de-
sired pregnancy, Duphaston 10 mg was prescribed
during the second half of the menstrual cycle for
14 nights. After three months, patients who were
candidates for IVF were referred to an I\VVF center,
and finally, patients who were not IVF candidates
attempted to conceive naturally.

For patients who did not wish to conceive, pro-
gestin-based therapy (e.g., Verogest) was typical-
ly initiated within 1-2 weeks after surgery, once
postoperative recovery was confirmed and no
signs of infection or complications were present.
In cases where patients had intolerance or contra-
indications to progestins, combined oral contra-
ceptive pills (OCPs) were used as an alternative.
For patients desiring pregnancy, after the first
spontaneous ovulatory cycle, typically occurring
within 4-6 weeks post-surgery, Dydrogesterone
(Duphaston) or an equivalent progestin was ad-
ministered during the luteal phase (second half of
the cycle) for 14 days. Patients were then advised
to attempt natural conception. For patients with
cryopreserved embryos or oocytes, following re-
covery and the first spontaneous cycle, referrals
were made to the infertility center for planned em-
bryo transfer or assisted reproductive treatment.

Statistical analysis: Statistical analyses were per-
formed using SPSS version 26 (IBM, USA). De-
scriptive statistics were used to summarize the
data, while univariate analyses including t-tests
and chi-square tests, were performed to evaluate
relationships between individual variables. Multi-
variate logistic regression was conducted to iden-
tify independent predictors of postoperative pain
reduction and pregnancy outcomes. Variables in-
cluded in the regression model were selected
based on clinical relevance and prior evidence, in-
cluding age at surgery, BMI, parity, CA125 lev-
els, and disease severity. Statistical significance
was set at p<0.05.

Results

In this study, 60 women with endometriosis who
underwent laparoscopic surgery were examined.

Table 1 shows that the ovarian involvement was
most frequent, observed in 31 cases (51.7%), mod-
erate pain was reported by 55 patients (91.7%),
and a positive CA125 marker was present in 31
cases (51.7%).

Results from the multivariate repeated measures
models, adjusted for factors such as severity and
location of involvement, BMI, age at surgery, par-

Kaveh M, et al. JRI

Table 1. Frequency Distribution of Involved Sites, Pain
Level, and CA125 Marker

Frequency %
Site of involvement
Uterus 8 133
Ovaries 31 51.7
Uterus and ovaries 16 26.7
Rectum 5 8.3
Pain intensity
Moderate 55 91.7
Severe 5 8.3
CA125
Negative 29 48.3
Positive 31 51.7

ity, and CA125 levels are described below.
Figure 1 shows that the mean pain score for pa-
tients with moderate endometriosis decreased
from 8.8 before surgery to 1.8 at 9 months and 2.2
at 12 months, which was statistically significant.
For patients with severe endometriosis, the pain
intensity at these times was 8, 4, and 6, respec-
tively, but this reduction was not statistically sig-
nificant. The change in pain between the moderate
and mild endometriosis groups was not statistical-
ly significant (p=0.476), indicating that both
groups experienced a similar reduction in pain
after surgery. This suggests that the severity of
endometriosis did not affect pain reduction.
Figure 2 shows that the mean pain score for pa-
tients with intrauterine involvement decreased
from 9 before surgery to 2.2 at 9 months and 1.1
at 12 months, which was statistically significant.

Table 2. Adjusted odds ratios for the factors studied in relation
to pregnancy occurrence after endometriosis treatment

Adjusted odds

Examined factors ratio (AOR) p-value
Pain intensity 0.391 0.448
CA125 0.382 0.331
Multiparity 3.43 0.227
Intrauterine involvement 0.394 >0.99
Overweight 0.24°5 0.256
Treatment before the age of 30 20.57 6 0.027

1: Adjusted for CA125 and parity

2: Adjusted for severity, parity, location, overweight/obesity, and age
at treatment

3. Adjusted for severity, location, overweight/obesity, CA125, and
age at treatment

4. Adjusted for severity, parity, overweight/obesity, CA125, and age
at treatment

5. Adjusted for severity, parity, location, and CA125

6. Adjusted for parity, location, CA125, and overweight/obesity
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Figure 1. Changes in pain intensity before surgery, at 9
months, and 12 months after surgery in patients with moder-
ate and severe endometriosis

For patients with extrauterine involvement, the
pain intensity was 8.6, 2, and 3.3, respectively,
and this reduction was also statistically signifi-
cant. The change in pain between the intrauterine
and extrauterine groups was not statistically sig-
nificant (p=0.779), indicating that the location of
endometriosis did not affect pain reduction.

Figure 3 shows that the mean pain score for pa-
tients with normal CA125 decreased from 9 be-
fore surgery to 1.5 at 9 months and 1.4 at 12
months, but this reduction was not statistically
significant. For patients with abnormal CA125,
the pain intensity was 8.5, 2.4, and 3.5, respec-
tively, and this reduction was also not statistically
significant. The change in pain between the nor-
mal and abnormal CA125 groups was not statisti-
cally significant (p=0.107), indicating that CA125
levels did not affect pain reduction.

Figure 4 shows that the mean pain score for pa-
tients with normal BMI decreased from 8.7 before
surgery to 1.9 at 9 months and 3.5 at 12 months,
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Figure 2. Changes in pain intensity at different times in pa-
tients with intrauterine and extrauterine involvement
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Figure 3. Changes in pain intensity at different times in pa-
tients with normal and abnormal CA125 levels
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Figure 4. Changes in pain intensity at different times in pa-
tients with normal and high BMI

but this reduction was not statistically significant.
For patients with high BMI, the pain intensity was
8.7, 2.3, and 3.5, respectively, and this reduction
was also not statistically significant. The change
in pain between the high and normal BMI groups
was not statistically significant (p=0.546), indicat-
ing that BMI did not affect pain reduction.
Among the 60 patients studied, 39 desired preg-
nancies after surgery, and 15 (38%) successfully
achieved pregnancy within one year after surgery.
As shown in table 2, the odds ratio for the age at
treatment was 20.57, which was statistically sig-
nificant, meaning that treating endometriosis be-
fore the age of 30 increased the odds of a success-
ful pregnancy by 20.6 times. However, the odds
ratios for other factors such as severity and loca-
tion of involvement, parity, BMI, and CA125
were not statistically significant. This means that
none of these factors had an effect on pregnancy
occurrence after endometriosis treatment.
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Discussion

Endometriosis is a complex and multifactorial
condition with an unclear pathogenesis. Despite
significant advancements in understanding the
disease, many aspects remain poorly defined (20).
In this study, a significant reduction in pain inten-
sity was observed in all patients, 9 months after
treatment for endometriosis. However, by the
twelfth month, a slight increase in pain intensity
was observed across all groups, although this in-
crease was not statistically significant when com-
pared to the ninth month.

An important finding in this study was that none
of the variables examined, including disease se-
verity, location, age at treatment, BMI, parity, or
CAL125 levels, had a significant impact on pain
reduction following surgery. This contrasts with
some previous studies that have linked disease
severity with pain intensity reduction. It is im-
portant to consider that the small sample size and
methodological limitations may have contributed
to these findings, and larger studies are needed to
validate these results.

Regarding pregnancy outcomes, 38% of women
who desired pregnancy were able to conceive
within 9 to 12 months after treatment. Notably,
women who underwent laparoscopic surgery be-
fore the age of 30 had a significantly higher
chance of becoming pregnant within a year post-
surgery. In contrast, other factors, such as disease
severity, location, age at treatment, BMI, parity,
and CA125 levels did not show significant effects
on pregnancy outcomes.

Our findings align partially with those of Si-
gnorile et al., who conducted a large retrospective
study over ten years with 4401 endometriosis pa-
tients at the Endometriosis Center of Italy. They
found that 81.6% of patients had one or more
children, with no significant association between
disease location, severity, or age of treatment with
pregnancy occurrence. Similar to our study, they
also found that most patients had normal CA125
levels. The reliability of CA125 as a serum mark-
er for endometriosis has been questioned due to
its weak sensitivity and specificity, and our results
support this view, as CA125 did not significantly
correlate with pain reduction or pregnancy out-
comes (21).

In contrast, studies by Porpora et al., which in-
cluded 425 women (143 with endometriosis), re-
ported that 56% of women became pregnant after
treatment, a higher rate than observed in our
study. Their findings suggest that treatment for
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endometriosis can significantly improve fertility,
which is consistent with the growing body of lit-
erature on the positive impact of surgical and
medical treatments on fertility (22).

Jacobson et al. conducted a study on 164 sus-
pected endometriosis patients, confirming the dis-
ease in 138 (84.1%). They found that patients
with minimal and mild endometriosis experienced
greater pain reduction post-treatment. Contrary to
our findings, a significant association was ob-
served between the severity of endometriosis and
pain, while other factors like age and location
showed no significant relationships (23). Similar-
ly, Marcoux et al. studied 341 women with endo-
metriosis and found no significant association be-
tween age, severity, and post-laparoscopy fertility,
which contrasts with our finding that treatment
before the age of 30 significantly improved preg-
nancy chances (24). Moini et al., in a study of 314
suspected endometriosis patients, confirmed the
disease in 213 (67.8%) cases. They reported a sig-
nificant reduction in pain post-treatment, but most
patients experienced severe pain a year later, simi-
lar to our findings. This underscores the transient
nature of pain reduction following treatment for
endometriosis (25).

Inoue examined 2080 infertile patients who un-
derwent laparoscopy, finding that 60.7% had en-
dometriosis. The results showed that only 23% of
these patients became pregnant after laparoscopy,
with no significant difference between treatment
and fertility outcomes (26). This highlights the
variability in fertility outcomes post-treatment and
emphasizes the need for further investigation into
factors that might influence pregnancy success in
endometriosis patients.

In a study by Nademi and Rasekhi, 403 patients
with endometriosis were categorized into mild,
moderate, and severe disease stages. They found a
significant relationship between pelvic pain and
disease severity. Lower BMI was also associated
with higher pain intensity. These findings align
with our observations, particularly regarding the
relationship between BMI and pain (27). Similar-
ly, Hemmings et al. reported a positive association
between lower BMI and severity of endometrio-
sis, while Shum et al. found no significant rela-
tionship between age, type of pain, and BMI with
endometriosis severity (28, 29).

In another study, a fourfold higher rate of infer-
tility was found in the endometriosis group com-
pared to controls. Moreover, significant associa-
tions were identified among age, irregular men-
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struation, and other variables in relation to pain
severity, underscoring the multifactorial nature of
endometriosis and its impact on fertility (30).

Conclusion

This study offers preliminary evidence regarding
pain and fertility outcomes following laparoscopic
treatment of endometriosis. While apparent reduc-
tions in pain scores and pregnancy rates were ob-
served within 9-12 months post-surgery, the sub-
group analyses were limited by sample size con-
straints, particularly for severe endometriosis cas-
es and rare outcomes like pregnancy.

The association between age <30 years and preg-
nancy success (AOR=20.57, p=0.027) should be
interpreted cautiously, as the wide confidence in-
terval (95%CI: 1.4-295.3) reflects substantial un-
certainty. No other clinical factors demonstrated
statistically significant associations, though this
may reflect limited statistical power rather than
the absence of true effects.

These results highlight the need for larger, mul-
ticenter studies to validate the potential age-de-
pendent treatment responses, better characterize
pain recurrence patterns across endometriosis sub-
types, and identify predictive biomarkers beyond
CA125.

Clinical implications should be considered pre-
liminary until replicated and validated in ade-
quately powered cohorts before definitive conclu-
sions can be drawn.
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