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Objective: To evaluate the impact of postoperative intra-abdominal adhesions resulting from
prior abdominal and gynecologic surgeries on female infertility. Methods: A retrospective
case-control study was conducted among 764 fertile and 506 infertile women in Ulaanbaatar,
Mongolia. Data were collected on prior abdominal and gynecological surgeries, including surgical
approach (open vs. laparoscopic) and frequency. Baseline characteristics were compared with
Chi-square test and Fisher's exact test. Logistic regression was used to calculate adjusted odds
ratios (ORs), 95% confidence intervals (Cls), and P-values. Results: Infertile women were older
(32.1 + 4.5 vs 30.8 + 3.9 years, P= 0.02), had higher BMI (25.1 + 3.3 vs 23.5 + 2.8 kg m?,
P=0.03) and were more likely to report a previous sexually transmitted disease (19.5 % vs 8 %,
P< 0.001). Prior surgeries such as salpingectomy (OR = 16.5), ovarian cystectomy (OR = 7.3),
and ectopic pregnancy surgery (OR = 4.67) were significantly associated with infertility. Open
surgical approach was associated with a higher risk (OR = 2.8, P= 0.015), while laparoscopy
was protective (OR = 0.45, P= 0.021). The risk increased further with multiple open surgeries
(OR = 2.96, P=0.029). In multivariable analysis, the strongest predictors of infertility were
salpingectomy (OR =13.2, 95 % Cl 2.2-78.5, P=0.005), =2 open abdominal surgeries
(OR =2.96, 1.11-7.91, P=0.029). The model showed acceptable fit (Hosmer—Lemeshow
P=0.48; AUC = 0.78; Nagelkerke R*=0.23). Conclusion: Postoperative intra-abdominal
adhesions, particularly following open gynecologic and abdominal surgeries, significantly
contribute to female infertility. Minimally invasive surgical techniques and adhesion prevention
strategies may reduce this risk.

Keywords: Infertility; Peritoneal Adhesions; Gynecologic Surgical Procedures; Laparotomy;
Risk Factors

Introduction

Infertility is a global public health concern, affecting approximately 8-12% of couples
of reproductive ages." Among women, one of the leading causes of infertility is tubal factor
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infertility, often resulting from intra-abdominal adhesions.??
Adhesions may develop as a result of both surgical interventions
and non-surgical inflammatory conditions. Non-operative
causes include various inflammatory diseases such as pelvic
inflammatory disease, peritonitis, cholecystitis, and diverticulitis.
Additionally, endometriosis, infections, and complications from
intrauterine devices can also trigger inflammation, contributing
to the formation of pelvic adhesions. Although determining the
exact contribution of each cause remains challenging, it is widely
accepted that most adhesions are formed following surgical
procedures.*>

These adhesions are bands of fibrous tissue that form
between abdominal organs and tissues, frequently resulting
from postoperative healing following gynecologic or general
abdominal surgery.®

Adhesions develop in approximately 67-93% of cases
following general abdominal surgery, with rates reaching as high
as 97% after open pelvic surgeries in gynecology.* Adhesions
linked to infertility can develop on the uterine walls, supporting
ligaments, or within the cervix, obstructing sperm movement
toward the uterus and fallopian tubes. These adhesions may also
contribute to increased uterine spasms, implantation difficulties,
and miscarriage, thereby impairing conception.”® When adhesions
form near the end of the fallopian tube, they can interfere with
the fimbriae’s ability to capture the ovum, raising the chance that
the egg may be lost in the abdominal cavity. Suppose adhesions
develop along the inner or outer surface of the fallopian tube. In
that case, they may cause partial or complete blockage, thereby
reduce the likelihood of fertilization and increase the risk of
ectopic pregnancy. Additionally, adhesions can obstruct access
to the ovary during oocyte retrieval.®

Conversely, laparoscopy may reduce postoperative adhesion
formation relative to laparotomy. However, laparoscopy does not
appear to eliminate adhesions completely.

Studies highlight that access to laparoscopic surgery remains
limited in low—and middle-income countries (LMICs), including
Mongolia.A systematic review by Wilkinson et al. (202 1) identified
several barriers to implementing laparoscopic surgery in LMICs,
such as insufficient funding, lack of equipment and maintenance,
limited access to experienced trainers, and inadequate training
curricula.!

As a result, numerous women of reproductive age still have
open abdominal or pelvic surgeries, which might elevate their
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risk of becoming infertile. Nevertheless, only a limited number
of studies have thoroughly measured the effect of postoperative
adhesions on infertility in these circumstances using solid
epidemiological techniques. Consequently, many women of
childbearing age still undergo open surgeries in the abdomen or
pelvis, which could heighten their likelihood of infertility. However,
there are only a small number of studies that have thoroughly
evaluated the impact of postoperative adhesions on infertility
in these situations using reliable epidemiological methods. As
a result, numerous reproductive-age women continue to have
open abdominal or pelvic surgeries, possibly increasing their risk
of infertility. Yet, very few studies have systematically assessed
the effect of postoperative adhesions on infertility in these
contexts using strong epidemiologic techniques.

Therefore, the present study aimed to assess the association
between prior abdominal and gynecological surgeries and the
risk of female infertility due to postoperative intra-abdominal
adhesions in a Mongolian population. The findings of this study
inform surgical best practices and fertility-preserving strategies in
similar healthcare contexts.

Materials and Methods

Study Design and Subjects

This retrospective case-control study was conducted between
January 2022 and December 2024 at the Infertility Centre of
Unimed International Hospital in Ulaanbaatar, Mongolia.

Case group (infertile women): Women in the case group
were recruited from couples who sought infertility evaluation
and treatment at the Unimed International Hospital. Inclusion
criteria were as follows: (1) female partner aged between 22
and 44 years; (2) infertility diagnosed according to the World
Health Organization (WHQ) definition (failure to conceive after
12 months of regular unprotected intercourse); and (3) both
partners voluntarily agreed to participate in the study. Exclusion
criteria included: (1) confirmed male factor infertility and (2)
refusal to participate.

Control group (fertile women): The control group consisted
of women who were evaluated at the same hospital for routine
preventive care and women who had delivered or were preparing
to give birth at two major maternity hospitals in Ulaanbaatar
Khuree Maternity Hospital and Urgoo Maternity Hospital.
Controls were selected based on the following criteria: (1) no
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clinical history of infertility, (2) relatively healthy status, and (3)
history of one or more live births.

Sample Size and Sampling Method

To investigate the structure and causes of infertility, we
initially collected clinical data from 1,095 patients who had
presented with infertility at Unimed International Hospital
between 2022 and 2024. These patients underwent diagnostic
evaluation and/or laparoscopy-based surgical procedures as part
of their infertility work-up.

The minimum required sample size was calculated based on
the infertility prevalence estimate and national demographic
data. According to the 2020 Household and Family Survey
conducted by the National Statistics Office of Mongolia, there
were approximately 7612571 family units in the country, including
both registered and unregistered unions, among women aged
20-44. Using the global infertility prevalence estimate of 10—
15%, we projected approximately 114000 couples to be infertile
in Mongolia. Based on this population, with a 95% confidence
level and a 5% margin of error, the minimum representative
sample size required was estimated to be 383 infertile couples.
As our dataset included 1095 couples with infertility, the study
sample exceeded the calculated minimum and was deemed
statistically adequate for robust analysis.

To examine female-specific risk factors of infertility, we
selected a final sample of 506 women with confirmed female-
factor infertility for the case group and 764 fertile women for
the control group. To reduce confounding, the control group
was matched to the case group by age strata. Age-matching
was performed in five-year intervals across the reproductive age
range.

Data Collection

Data on infertile couples were collected through structured
chart reviews and pre-designed questionnaires. For each
participant in the case group, detailed clinical information was
extracted from hospital records, including laboratory test results,
imaging reports, inpatient treatment histories, surgical records,
operative notes, and histopathological findings where applicable.

Two specialized data collection tools were developed and
utilized for this study. Survey Form No.1, comprising nine
sections and 81 items, was designed to assess the primary
causes of infertility. Survey Form No.2, consisting of 6 sections
and 68 items, was used to evaluate specific risk factors related
to female infertility.
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The forms included questions about previous abdominal
or pelvic surgeries. For surgical history, detailed information
was collected regarding the type of procedure performed,
surgical approach (open vs. laparoscopic), and postoperative
complications, if any. All collected data were documented in
standardized case report forms and subsequently entered into a
digital database for analysis.

Statistical Analysis

All statistical analyses were performed using IBM SPSS
Statistics version 22.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics were calculated for both continuous
and categorical variables. The mean, median, minimum, and
maximum values were reported for continuous variables.
Frequencies and percentages were presented for categorical
variables, along with the standard deviation where applicable.
Binary logistic regression analysis was employed to identify
factors associated with female infertility. Variables that showed
statistical significance in univariate analysis were included in
the multivariate logistic regression model to calculate adjusted
odds ratios (ORs) with 95% confidence intervals (Cls). The
relationship between continuous variables was assessed using
Pearson’s correlation coefficient. A P-value of less than 0.05 was
considered statistically significant.

Ethical Statement

The study protocol (N22022/3-07) was approved by the
Research Ethics Committee at Mongolian National University of
Medical Sciences on Jun 22, 2022. All participants were informed
about the study and provided written informed consent.

Results

Infertility Types and Causes

A total of 1,095 couples with infertility were included in the
study. Among them, male factor infertility was identified in 392
cases (35.8%), female factor infertility in 506 cases (46.2%),
combined male and female factors in 91 cases (8.3%), and
unexplained infertility in 106 cases (9.7%).

Among the 506 women with confirmed female-factor
infertility, 158 (31.2%) were diagnosed with primary infertility,
and 348 (68.8%) with secondary infertility. The duration of
infertility ranged from 1 to 22 years, with a mean duration of
5.95 + 3.92 years.
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Figure 1. Infertility causes

An analysis of the underlying causes of female infertility
revealed the following distribution (Figure 1). Among 506
infertile women, 47.6% had tubal or pelvic adhesion-related
infertility. Of these, 53.3% had a history of either STI or open

Table 1. General characteristics of the study population

0.2% 6.5%

surgery. Infertile women were significantly older (mean age 32.1
+4.5vs30.8 + 3.9 years, P=0.02) and had a higher mean BMI
(25.1 + 3.3 vs 23.5 + 2.8 kg/m?, P= 0.03) compared to fertile
women (Table 1).

Variables Control group Case group P-value
(n=764) (n=506)

Women'’s age (year) 35.045.1 34.545.1 0.075
BMI (kg/m2) 24.2+43.8 24.9+4.3 0.002**
Education
High school or below 119 (15.6%) 93 (18.4%) 0.19
College or above 645 (84.4%) 413 (81.6%)
Smoking (yes) 74 (9.7%) 62 (12.2%) 0.088
History of STD's 61 (8%) 99 (19.5%) <0.001**

The prevalence of previous sexually transmitted diseases was
more than twice as high in the infertile group (19.5% vs 8.0%,
P< 0.001).

Infertility and General Abdominal Surgery

The impact of previous general abdominal surgeries on
female infertility was assessed in this study. The results revealed
that a history of appendectomy significantly increased the risk
of infertility by approximately 2-fold (OR = 2.23, 95% Cl: 1.53—
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3.25,P< 0.001; x* = 26.1, P< 0.001). No statistically significant
difference was observed for intestinal surgery (0.99% vs. 0.3%),
although a trend toward increased risk was noted (OR=3.80,
95% Cl: 0.46-19.9, P= 0.16; Fisher's exact test, P= 0.09).
Similarly, hernia repair was rare in both groups (0.4% vs. 0.13%),
with no meaningful association detected (OR=3.03, 95% Cl:
0.40-23.1, Fisher's P=0.35). (Table 2).
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Table 2. General Abdominal Surgeries and Their Association with Infertility

Surgical variables co?;t;g;;u’) c?:isg(l;:;‘p
Appendectomy 82 (10.7%) 107 (21.1%)
Intestinal surgery 2 (0.3%) 5(0.99%)
Abdominal TBC 0(0.0%) 4(0.8%)
Hernia repair 1(0.13%) 2 (0.4%)
Total 764 (100%) 506 (100%)

Fisher's exact

OR 95% CI P-value (¢ test)
test
X’=26.1
2.23 1.53-3.25 <0.001**
<0.001**
3.80 0.46-19.9 0.160 0.09
3.03 0.4-23.1 0.240 - 0.35

Abdominal tuberculosis surgery was reported only in the case
group (0.8% vs. 0.0%), precluding statistical comparison; odds
ratios and p-values were therefore not estimable.

When a surgical approach was considered, women who

Table 3. General Abdominal Surgical Approach

underwent open surgery were found to have a 6-fold higher risk
of infertility compared to those who underwent laparoscopic
procedures (OR = 5.90, 95% Cl: 1.22-28.5, P=0.019).

Surgical approach Control group Case group OR 95% ClI P-value
Open surgery 76 (90.5%) 112 (98.2%)
5.90 1.22-285 0.019%
Laparoscopic surgery 8(9.5%) 2 (1.8%)
Total 84 (100%) 114 (100%)

OR = 0dds Ratio, Cl = Confidence Interval; p < 0.05 considered statistically significant.

*Statistically significant

This association was strongly supported by the Fisher's
exact test (P< 0.001), indicating a highly significant difference
in surgical modality distribution between the case and control
groups (Table 3). This finding highlights the potential impact
of surgical invasiveness on postoperative pelvic adhesions and
tubal damage.

Infertility and Gynecologic Surgeries

We examined the association between prior gynecologic
surgeries and female infertility. Approximately one in three
women in the case group had a documented history of
gynecologic surgery. The results showed that specific surgical
procedures significantly increased the risk of infertility. Surgical
procedures that demonstrated a statistically significant
association with increased infertility risk included: Salpingectomy
(tubal removal): 16.5-fold increase in infertility risk (OR = 16.5,
95% Cl: 3.77-71.3, P< 0.001), ovarian cystectomy: 7.3-fold
increase (OR = 7.30, 95% Cl: 3.12-17.1, P< 0.001; x* = 29.9,
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P< 0.001), surgery for ectopic pregnancy: 4.67-fold increase (OR
=467, 95% Cl: 2.74-7.95, P< 0.001; x* = 40.9, P< 0.001),
myomectomy (leiomyoma removal): 3.71-fold increase (OR =
3.71,95% Cl: 1.82-7.57, P< 0.001; x* = 14.7, P< 0.001)
(Table 4).

Apoplexy surgery was infrequent in both groups (0.8% vs.
0.1%) and did not reach statistical significance (OR=6.08, 95%
Cl: 0.7-54.5, P=0.09).

Hysterectomy and oophorectomy were reported only
among cases (0.8% and 1.8%, respectively), which precluded
meaningful statistical analysis.
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Table 4. Gynecologic Surgeries and Their Association with Infertility

Control C

Surgical variables S SR

(n=764) (n=506)
Myomectomy 11(1.4%) 26 (5.1%)
Ovarian cystectomy 7(0.9%) 32 (7.9%)
Apoplexy surgery 1(0.1%) 4(0.8%)
Ectopic pregnancy 21(2.7%) 59 (11.7%)
Salpingectomy
(hydrosalpinx, 2(0.3%) 21 (4.2%)
pyosalpinx etc)
Hysterectomy 0 (0.0%) 4 (0.8%)
Oophorectomy 0(0.0%) 9(1.8%)

Fisher's exact

OR 95% Cl P-value ()@ test)
test
x=14.7
3.71 1.8-7.6 <0.001**
<0.001**
x?=29.9
7.30 3.1-17.1 0.001**
<0.001**
6.08 0.7-54.5 0.085 - 0.09
¥?=40.9
4.67 2.7-1.9 <0.001**
<0.001**
16.5 3.8-71.3 <0.001** <0.001**

When surgical approaches were compared, open surgery
was associated with a nearly 3-fold increased risk of infertility
compared to laparoscopic procedures (OR = 2.8, P= 0.015, x?

Table 5. Gynecological Surgical Approach

=26.1, P < 0.001), further emphasizing the potential impact of
surgical invasiveness on reproductive outcomes (Table 5).

P
Surgical approach Control group Case group OR 95% Cl P-value (X test)
Open surgery 25(90.5%) 133 (86.6%)
. x*=160.1
Laparoscopic surgery 10 (9.5%) 19 (13.4%) 2.80 1.17-6.73 0.015 <0.007**
Total 35 (100%) 152 (100%)

OR = 0dds Ratio, CI = Confidence Interval. * Statistically significant at P < 0.05.

Frequency of Surgery and Infertility

In addition to the type and approach of surgery, we also
assessed whether the frequency of surgical interventions was
associated with infertility. Among women who had undergone a
single open abdominal or pelvic surgery, no statistically significant
difference in infertility risk was observed between the case and
control groups (P> 0.05). However, women who had undergone
two or more open surgeries exhibited a 2.96-fold increase in the
risk of infertility, which was statistically significant (P = 0.029).
In contrast, women who underwent laparoscopic procedures had
a reduced risk of infertility, with an odds ratio of 0.45 (95% Cl:
0.25-0.96, P = 0.021), indicating a possible protective effect of
minimally invasive surgery (Table 6).

Vol.11, No.2, June 2025

A multivariable logistic regression was then performed (Ta-
ble 7). The strongest independent predictors of infertility were
salpingectomy (OR = 13.2, 95 % ClI 2.2-78.5, P = 0.005), un-
dergoing =2 open abdominal surgeries (OR = 3.6, 95 % Cl
1.1-11.8, P =0.035), and history of STDs (OR = 1.4, 95 % Cl
1.12-1.66, P = 0.04).

Age, higher BMI, and ovarian cystectomy were also signifi-
cantly associated with infertility, while myomectomy and ectopic
pregnancy surgery were not. Hosmer—Lemeshow test showed
good model fit (P= 0.48), AUC was 0.78, and Nagelkerke R* was
0.23.
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Adhesions on Female Infertility

Surgical frequency Control group Case group OR 95% Cl P-value
Open surgery (once) 93 (79.5%) 184 (79.7%) 1.01 0.58-1.75 1.000
Open surgery (= 2 times) 5 (4.3%) 27 (11.7%) 2.96 1.11-7.91 0.029*
Laparoscopic surgery 19 (16.2%) 20 (8.7%) 0.45 0.25-0.96 0.021*
Total 117 (100%) 231 (100%)

OR = 0dds Ratio; CI = Confidence Interval. *Statistically significant at P< 0.05.

Table 7. Multivariable logistic regression analysis of demographic, clinical, and surgical predictors of female infertility

Variables Wald
Women’s age 9.8
BMI (kg/m2) 10.9
History of STD's 4.2
Myomectomy .34
Ovarian cystectomy 4.1
Ectopic pregnancy .023
Salpingectomy (hydrosalpinx, 8.0
pyosalpinx etc)
Appendectomy 3.5
Open surgery (once) 13.7
Open surgery (= 2 times) 4.46

W o me o
.002 0.95 922 982
.04 0.16 074 336
.04 1.4 1.12 1.66
.56 1.34 495 3.67
.042 1.02 1.01 1.05
.88 936 .398 2.20
.005 13.2 2.2 78.5
.051 2.1 .966 4.46
.001 0.05 .009 235
.001 3.6 1.09 11.8

Discussion

The findings of this study underscore the various factors that
contribute to infertility related to tubal and pelvic adhesions in
Mongolian women, particularly highlighting how past abdominal
or gynecological surgeries can negatively affect reproductive
success.

Impact of General Abdominal Surgeries:

Our study's association between previous general abdominal
surgeries and infertility reflects the importance of intra-abdominal
adhesion formation. Women with a history of appendectomy had
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a twofold increased risk of infertility, corroborating earlier studies
suggesting that postoperative adhesions from appendiceal
inflammation may extend to the adnexal structures.'*'* Becker,
et al. reported that almost 25% of women seeking care at
their fertility clinic had a positive history of appendectomy,
suggesting a possible association.™ Beyond the long-term
consequences of appendicitis or appendectomy, several case
reports in the literature highlight acute complications following
appendectomy that may negatively affect fertility. For instance,
Singh-Ranger, et al. (2008) documented a case involving a
17-year-old girl who developed acute coliform salpingitis three
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months after undergoing an appendectomy.’ Similarly, Nyogi,
et al. (2009) and Limberg, et al. (2015) each reported instances
of recurrent hydrosalpinx occurring after surgery for perforated
appendicitis.’®" Additionally, Vyas, et al. (2008) described a
case where an appendicolith appeared to migrate into the right
fallopian tube, resulting in a tubo-ovarian abscess.'®

According to a study by Sharma, et al. the prevalence of
infertility among women with abdominal and genital tuberculosis
ranges from 40% to 80%.'® In our study, women who underwent
surgery due to abdominal tuberculosis had a 14-fold increased
risk of infertility. However, this elevated risk may be attributed
not solely to the surgical intervention itself, but rather to the
direct pathogenic effects of Mycobacterium tuberculosis. The
organism may damage the fallopian tubes® and endometrial
lining?", disrupt endocrine function, and lead to anovulation?,
thereby impairing fertility.
Gynecologic Surgeries and Tubal Factor Infertility

Our findings showed a strong association between several
types of surgery and infertility. Salpingectomy had the highest
observed impact, with a 16.5-fold increase in infertility risk. This
is expected, as removing one or both fallopian tubes directly
compromise the pathway for oocyte and sperm interaction.
Bilateral salpingectomy is considered an absolute indication for
in vitro fertilization (IVF). According to Liu et al., the intrauterine
pregnancy (IUP) rate within 24 months following salpingectomy
was 55.5 percent®, while Fernandez, et al. reported a slightly
higher rate of 56.5 percent.?

Myomectomy, being a primary surgical intervention,
inherently carries risks such as damage to the myometrium and
endometrium, along with the formation of pelvic adhesions.?>
Postoperative adhesions are a well-documented complication
of myomectomy.?® While it remains unclear whether these
adhesions significantly impair fertility, particular concern
arises with posterior wall fibroid removal due to the increased
likelihood of adnexal structure involvement. One study reported
that postoperative adhesions occurred in 94% of patients who
underwent posterior uterine wall incisions, compared to only
55% among those with incisions on the anterior wall of the
uterus.”’

A decline in ovarian reserve markers such as anti-Millerian
hormone (AMH) and antral follicle count (AFC) following
ovarian cystectomy has been confirmed by multiple studies.?32
Furthermore, some studies reported poor IVF outcome after
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ovarian surgery, and suggested that a decreased ovarian reserve
was the cause of poor outcome. 34

Oophorectomy and hysterectomy, while not frequently
performed on women of reproductive age, were linked to
significant odds ratios, highlighting their permanent effects on
fertility. These operations suggest deeper issues, highlighting the
need for fertility counseling before surgery.

Surgical Approach and Frequency

The analysis further supports the advantage of laparoscopic
approaches over open surgery. Women who had undergone
open surgery had a 2.8-fold higher risk of infertility compared
to those who had laparoscopic procedures. Moreover, repeated
open surgeries (=2 times) nearly tripled infertility risk (OR =
2.96), while laparoscopy showed a protective effect (OR = 0.45).
One review found that 71% of adhesions were associated with
the laparotomy incision site. Minimal invasive procedures like
laparoscopy, which reduce the size of the surgical wound, may
therefore lower the risk of adhesion formation. Additionally,
these techniques may limit intra-abdominal exposure to foreign
materials, such as gauze sponges, which are known contributors
to adhesion development.3

The literature presents conflicting perspectives on the frequency
of postoperative adhesions following laparoscopic versus open
appendectomy. Lundorff, et al. reported fewer adhesions after
laparoscopic tubal procedures than open surgeries.?’ Similarly,
De Wilde, et al. conducted second-look laparoscopies three
months after either laparoscopic or open appendectomy for acute
appendicitis. They found abdominal adhesions in 80% of patients
who had undergone open surgery, while only 20% of those
who had laparoscopic surgery developed adhesions.?® Vrijland,
et al. supported this conclusion, suggesting that laparoscopy
may lead to fewer adhesions than open approaches.*® However,
other studies question the extent of laparoscopy’s advantage
in preventing adhesions. These authors argue that the benefits
observed in earlier clinical impressions and adhesiolysis outcomes
may have been overstated. In fact, excluding tubal sterilization,
the readmission rate due to adhesion-related complications was
similar between laparoscopic and open surgical procedures.®

Clinical and Public Health Implications

The findings of this study highlight the importance of
prioritizing minimally invasive surgical approaches whenever
possible. Patients should also receive counseling about the
potential impact of gynecologic or abdominal surgeries on their
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fertility. Furthermore, the research supports the integration
of fertility-preserving methods into the routine surgical care
and reproductive health strategies of Mongolia. Improving
laparoscopic training and facilities, along with boosting public
knowledge about avoidable factors contributing to infertility,
may aid in decreasing the occurrence of tubal factor infertility.

Limitations
Several limitations must be acknowledged. The retrospective
design is susceptible to recall and selection bias. Additionally,

the study was conducted at a single center, which may limit
generalizability to broader populations.

Conclusion
Postoperative intra-abdominal  adhesions,  particularly
following open gynecologic and abdominal surgeries,

significantly increase the risk of infertility in women. To mitigate
this risk, laparoscopic techniques should be prioritized whenever
possible. It is essential to incorporate minimally invasive methods
and adhesion prevention strategies to preserve fertility in women
of reproductive age.

Conflict of Interest

The authors declare that they have no conflict of interest
concerning this study.

Acknowledgements

The authors would like to sincerely thank the staff of Unimed
International Hospital and the Department of Obstetrics and
Gynecology, School of Medicine, Mongolian National University
of Medical Sciences (MNUMS), for their support and collaboration
during this study.

Authors Contribution

Amarzaya Lkhagvasuren: Conceptualization, data curation,
software, writing original draft, formal analysis, validation
Khadbaatar Ravdan-Ochir: Visualization, writing review and
editing, supervision
Kherlen  Oyunbaatar:  Software,

investigation,  resources

104 https:/Awww.mongoliajol.info/index.php/CAIMS

The Impact of Postoperative Intra-Abdominal
Adhesions on Female Infertility

Erkhembaatar Tudevdorj: Writing review and editing, supervision
Jargalsaikhan Badarch: Project administration, methodology,
supervision

All authors have read and approved the final published version
of the manuscript.

References

1. Mascarenhas MN, Flaxman SR, Boerma T, et al. National,
regional, and global trends in infertility prevalence since
1990: a systematic analysis of 277 health surveys. PLoS
Med.  2012;9(12):e1001356.  https://doi.org/10.1371/
journal.pmed. 1001356

2. World Health Organization. Infertility. 2020. Available
from:  https://www.who.int/news-room/fact-sheets/detail/
infertility (accessed on Jun 10 2025)

3. Diamond MP, Freeman ML. Clinical implications of
postsurgical adhesions. Hum Reprod Update. 2001;7(6):567-
576. https://doi.org/10.1093/humupd/7.6.567

4. Liakakos T, Thomakos N, Fine PM, et al. Peritoneal adhesions:
etiology, pathophysiology, and clinical significance. Dig Surg.
2001;18(4):260-273. https://doi.org/10.1159/000050149

5. Menzies, D.; Ellis, H. Intestinal obstruction from adhesions—
how big is the problem? Ann R Coll Surg Engl. 1990, 72,
60-63

6. Nahirniak P, Tuma F. Adhesiolysis. In: StatPearls [Internet].
Treasure Island, FL: StatPearls Publishing; 2021. Available
from:  https://www.nchi.nlm.nih.gov/books/NBK563219/
(accessed on Jun 10 2025)

7. Briiggmann D, Tchartchian G, Wallwiener M, et al. Intra-
abdominal adhesions: definition, origin, significance in
surgical practice, and treatment options. Dtsch Arztebl
Int.  2010;107(44):769-775.  https://doi.org/10.3238/
arztebl.2010.0769

8. Wurn BF, Wurn LJ, King CR, et al. Treating female infertility
and improving IVF pregnancy rates with a manual physical
therapy technique. MedGenMed. 2004;6(2):51. Published
2004 Jun 18.

9. Erel CT, Senturk LM. Is laparoscopy necessary before
assisted reproductive technology? Curr Opin Obstet
Gynecol. 2005;17(3):243-248. https://doi.org/ 10.1097/01.
gc0.0000161424.07659.4f

10. Kavic SM. Adhesions and adhesiolysis: the role of


https://doi.org/10.1371/journal.pmed.1001356 
https://doi.org/10.1371/journal.pmed.1001356 
https://www.who.int/news-room/fact-sheets/detail/infertility (accessed on Jun 10 2025) 
https://www.who.int/news-room/fact-sheets/detail/infertility (accessed on Jun 10 2025) 
https://doi.org/10.1093/humupd/7.6.567 
https://doi.org/10.1159/000050149 
https://www.ncbi.nlm.nih.gov/books/NBK563219/ (accessed on Jun 10 2025) 
https://www.ncbi.nlm.nih.gov/books/NBK563219/ (accessed on Jun 10 2025) 
https://doi.org/10.3238/arztebl.2010.0769
https://doi.org/10.3238/arztebl.2010.0769
https://doi.org/ 10.1097/01.gco.0000161424.07659.4f 
https://doi.org/ 10.1097/01.gco.0000161424.07659.4f 

Amarzaya Lkhagvasuren, et al.

20.

21.

laparoscopy. JSLS. 2002;6(2):99-109.

Wilkinson E, Aruparayil N, Gnanaraj J, et al. Barriers to
training in laparoscopic surgery in low- and middle-income
countries: a systematic review. Trop Doct. 2021;51(3):408—
414, https://doi.org/10.1177/0049475521998186

. Thompson WM, Lynn HB. The possible relationship of

appendicitis with perforation in childhood to infertility in
women. J Pediatr Surg. 1971;6(4):458-461. https://doi.
0rg/10.1016/50022-3468(71)80008-8

. Forsell P, Pieper R. Infertility in young women due to

perforated appendicitis? Acta Chir Scand Suppl. 1986;
530:59-60.

. Becker VM, Silver S, Seufert R, et al. The association of

appendectomy, adhesions, tubal pathology, and female
infertility. JSLS. 2019;23(1): e2018.00099. https://doi.
0org/10.4293/JSLS.2018.00099

. Singh-Ranger D, Sanusi A, Hamo I. Coliform pyosalpinx as

a rare complication of appendectomy: a case report and
review of the literature. J Med Case Rep. 2008; 2:97. https:/
doi.org/10.1186/1752-1947-2-97

. Niyogi A, Dalton J, Clarke S, et al. Recurrent unilateral

hydrosalpinx: a rare complication of acute perforated
appendicitis. Arch Gynecol Obstet. 2009; 280:835-837.
https://doi.org/10.1007/500404-009-0993-1

. Limberg J, Ginsburg H, Lala S, et al. Recurrent Pelvic

Infections and Salpingitis after Perforated Appendicitis. J
Pediatr Adolesc Gynecol. 2015;28(6):e177-e178. https://
doi.org/10.1016/j.jpag.2015.04.003

. Vyas R, Sides C, Klein D, et al. The ectopic appendicolith from

perforated appendicitis as a cause of tubo-ovarian abscess.
Pediatr Radiol. 2008;38(9):1006. https://doi.org/10.1007/
500247-008-0939-2

. Sharma JB, Sharma E, Sharma S, et al. Female genital

tuberculosis: Revisited. Indian J Med Res. 2018;148(Suppl):
S71-S83. https://doi.org/10.4103/ijmr. IJIMR648_18
Chakravarty BN. Genital tuberculosis ovarian function and
endometrial receptivity. In: Mukherjee GG, Tripathy SN,
editors. Genital Tuberculosis. New Delhi: Jaypee Brothers;
2010. p.27-42.

Sharma JB, Roy KK, Pushparaj M, et al. Genital tuberculosis:
an important cause of Asherman’s syndrome in India.
Arch  Gynecol Obstet. 2008;277(1):37-41. https://doi.
0rg/10.1007/s00404-007-0419-0

Vol.11, No.2, June 2025

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

CENTRAL ASIAN JOURNAL of
MEDICAL SCIENCES

CAJMS
Sharma JB, Sneha J, Singh UB, et al. Effect of antitubercular
treatment on ovarian function in female genital tuberculosis
with infertility. J Hum Reprod Sci. 2016;9(3):145-150.
https://doi.org/10.4103/0974-1208.192050

Li J, Jiang K, Zhao F. Fertility outcome analysis after surgical
management of tubal ectopic pregnancy: a retrospective
cohort study. BMJ Open. 2015;5(9): e007339. https://doi.
org/10.1136/bmjopen-2014-007339

Fernandez H, Marchal L, Vincent Y. Fertility after radical
surgery for tubal pregnancy. fertil Steril. 1998;70(4):680-
686. https://doi.org/10.1016/50015-0282(98)00251-9
Mettler L, Schollmeyer T, Tinelli A, et al. Complications of
uterine fibroids and their management. Obstet Gynecol Int.
2012; 2012:791248. https://doi.org/10.1155/2012/791248
Stewart EA, Laughlin-Tommaso SK, Catherino WH, et al.
Uterine fibroids. Nat Rev Dis Primers. 2016; 2:16043.
https://doi.org/10.1038/nrdp.2016.43

Tulandi T, Murray C, Guralnick M. Adhesion formation and
reproductive outcome after myomectomy and second-look
laparoscopy. Obstet Gynecol. 1993;82(2):213-215.
Mansouri G, Safinataj M, Shahesmaeili A, et al. Effect of
laparoscopic cystectomy on ovarian reserve in patients with
ovarian cyst. Front Endocrinol (Lausanne). 2022; 13:964229.
https://doi.org/10.3389/fend0.2022.964229

Ono M, Kojima J, Hasegawa E, et al. AMH levels following
laparoscopic ovarian cystectomy for ovarian endometriomas.
Clin Exp Obstet Gynecol. 2021;48(1):91-97. https://doi.
org/ 10.31083/j.ce0g.2021.01.5528

Ali SA, Ali AE-S, Abdoand MA, et al. Anti-Mllerian hormone
level in benign ovarian cyst before and after laparoscopic
ovarian cystectomy. Zagazig Univ Med J. 2021;13(3):149—
154. https://doi.org/10.21608/zum|.2021.55206.2062
Nankali A, Kazeminia M, Jamshidi PK, et al. Effect of
laparoscopic surgery for endometriosis on anti-Miillerian
hormone: a systematic review and meta-analysis. Health Qual
Life Outcomes. 2020;18(1):1-9. https://doi.org/10.1186/
$12955-020-01411-y

Choijiliaw M, Darmaa Y, Sonomjamts M, Olzvoi A. The impact
of endometrioma treatment on ovarian reserve. Cent Asian
J Med Sci. 2020;6(3):177-187. https://doi.org/10.24079/
cajms.2020.09.009

Geber S, Ferreira DP, Spyer Prates LF, et al. Effects of previous
ovarian surgery for endometriosis on the outcome of

https://www.mongoliajol.info/index.php/CAIMS 105


https://doi.org/10.1177/0049475521998186 
https://doi.org/10.1016/s0022-3468(71)80008-8 
https://doi.org/10.1016/s0022-3468(71)80008-8 
https://doi.org/10.4293/JSLS.2018.00099 
https://doi.org/10.4293/JSLS.2018.00099 
https://doi.org/10.1186/1752-1947-2-97 
https://doi.org/10.1186/1752-1947-2-97 
https://doi.org/10.1007/s00404-009-0993-1 
https://doi.org/10.1016/j.jpag.2015.04.003 
https://doi.org/10.1016/j.jpag.2015.04.003 
https://doi.org/10.1007/s00247-008-0939-2 
https://doi.org/10.1007/s00247-008-0939-2 
https://doi.org/10.4103/ijmr. IJMR648_18 
https://doi.org/10.1007/s00404-007-0419-0 
https://doi.org/10.1007/s00404-007-0419-0 
https://doi.org/10.4103/0974-1208.192050 
https://doi.org/10.1136/bmjopen-2014-007339 
https://doi.org/10.1136/bmjopen-2014-007339 
https://doi.org/10.1016/s0015-0282(98)00251-9 
https://doi.org/10.1155/2012/791248 
https://doi.org/10.1038/nrdp.2016.43
https://doi.org/10.3389/fendo.2022.964229 
https://doi.org/ 10.31083/j.ceog.2021.01.5528 
https://doi.org/ 10.31083/j.ceog.2021.01.5528 
https://doi.org/10.21608/zumj.2021.55206.2062 
https://doi.org/10.1186/s12955-020-01411-y 
https://doi.org/10.1186/s12955-020-01411-y 
https://doi.org/10.24079/cajms.2020.09.009 
https://doi.org/10.24079/cajms.2020.09.009 

CA]M CENTRAL ASIAN JOURNAL of The Impact of Postoperative Intra-Abdominal
MEDICAL SCIENCES Adhesions on Female Infertility

assisted reproduction treatment. Reprod Biomed Online.
2002;5(2):162-166. https://doi.org/10.1016/51472-
6483(10)61619-7

34. Ho HY, Lee RK, Hwu YM, et al. Poor response of
ovaries with endometrioma previously treated with
cystectomy to controlled ovarian hyperstimulation. J
Assist Reprod Genet. 2002;19(12):507-511. https://doi.
0rg/10.1023/A:1021259501775

35. Luijendijk RW, de Lange DC, Wauters CC, et al. Foreign
material and postoperative adhesions. Ann  Surg.
1996,223(3):242-248. https://doi.org/10.1097/00000658-
199603000-00004

36. Goldberg EP, Sheets JW, Habal MB. Peritoneal adhesions:
prevention with the use of hydrophilic polymer coatings.
Arch Surg. 1980;115(6):776-780. https://doi.org/10.1001/
archsurg.1980.01380060068020

37. Practice Committee of the ASRM in collaboration with
the Society of Reproductive Surgeons. Pathogenesis,
consequences, and control of peritoneal adhesions in
gynecologic surgery: a committee opinion. Fertil Steril.
2013;99(6):1550-1555.  https://doi.org/  10.1016/].
fertnstert.2013.01.126

38. Lundorff P, Hahlin M, Kallfelt B, et al. Adhesion formation
after laparoscopic surgery in tubal pregnancy: a randomized
trial versus laparotomy. Fertil Steril. 1991;55(6):911-915.
https://doi.org/10.1016/5S0015-0282(16)54384-3

39. Vrijland WW, Jeekel J, van Geldorp HJ, et al. Abdominal
adhesions: intestinal obstruction, pain, and infertility. Surg
Endosc. 2003;17(7):1017-1022. https://doi.org/10.1007/
500464-002-8580-1

40. Lower AM, Hawthorn RJ, Clark D, et al. Adhesion-related
readmissions  following gynecological laparoscopy or
laparotomy in Scotland: an epidemiological study of 24,046
patients. Hum Reprod. 2004;19(8):1877—1885. https://doi.
org/10.1093/humrep/deh323

106 https:/Awww.mongoliajol.info/index.php/CAIMS


https://doi.org/10.1016/s1472-6483(10)61619-7 
https://doi.org/10.1016/s1472-6483(10)61619-7 
https://doi.org/10.1023/A:1021259501775 
https://doi.org/10.1023/A:1021259501775 
https://doi.org/10.1097/00000658-199603000-00004 
https://doi.org/10.1097/00000658-199603000-00004 
https://doi.org/10.1001/archsurg.1980.01380060068020 
https://doi.org/10.1001/archsurg.1980.01380060068020 
https://doi.org/ 10.1016/j.fertnstert.2013.01.126 
https://doi.org/ 10.1016/j.fertnstert.2013.01.126 
https://doi.org/10.1016/S0015-0282(16)54384-3 
https://doi.org/10.1007/s00464-002-8580-1 
https://doi.org/10.1007/s00464-002-8580-1 
https://doi.org/10.1093/humrep/deh323 
https://doi.org/10.1093/humrep/deh323 

