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ABSTRACT 
Background: Endometrial glandular atypia (EGA) is a premalignant endometrial lesion often associated with abnormal bleeding 
and chronic pelvic symptoms. Its potential contribution to pelvic adhesion formation and increased operative complexity across 
gynecological and urological systems remains underexplored. 
Objective: To evaluate the association between endometrial glandular atypia, severity of pelvic adhesions, and operative 
complexity among women undergoing gynecological and combined gyne-urological surgeries.  
Methods: A cross-sectional observational study was conducted at Lady Reading Hospital, Peshawar, and Dr. Faisal Masood 
Teaching Hospital, Sargodha, from June 2022 to June 2023. Ninety women undergoing pelvic surgery were enrolled and divided 
into two equal groups based on postoperative histopathology: EGA-positive (n=45) and EGA-negative controls (n=45). Pelvic 
adhesions were graded intraoperatively using the Modified American Fertility Society (mAFS) classification. Operative 
complexity was assessed through operative time, estimated blood loss, surgeon-reported difficulty scores, and requirement for 
urological assistance. Statistical analysis was performed using SPSS v25, with p-values <0.05 considered significant. 
Results: Women with EGA demonstrated significantly higher rates of moderate-to-severe adhesions (62.2% vs. 28.8%; 
p=0.002). Mean operative time was longer in the EGA group (121 ± 25 minutes vs. 94 ± 18 minutes; p<0.001), and 
intraoperative blood loss was greater (254 ± 70 mL vs. 182 ± 48 mL; p<0.001). A greater proportion of EGA patients received 
high difficulty scores (57.7% vs. 22.2%; p<0.001). Urological involvement, including ureterolysis and difficult bladder dissection, 
was significantly more common in the EGA group (28.8% vs. 8.8%; p=0.01). A strong positive correlation was found between 
EGA and adhesion severity (r=0.63, p<0.001). 
Conclusion: Endometrial glandular atypia is significantly associated with increased pelvic adhesion burden and greater 
operative complexity in gynecologic and urologic surgeries. Preoperative identification of EGA may assist clinicians in 
anticipating surgical challenges, optimizing operative planning, and involving urology specialists to reduce intraoperative risks. 
Keywords: Endometrial glandular atypia, pelvic adhesions, operative complexity, ureterolysis, gynecology, urology, pelvic 
surgery. 

 
INTRODUCTION 
Endometrial glandular atypia (EGA) represents a premalignant 
alteration of the endometrial lining characterized by architectural 
complexity, glandular crowding, and cytological atypia. It is most 
commonly identified during the evaluation of abnormal uterine 
bleeding, infertility, or perimenopausal menstrual irregularities1. 
While EGA is well recognized for its potential progression to 
endometrial carcinoma, increasing attention is being directed 
toward its broader implications within the pelvic environment, 
particularly its association with chronic inflammation and surgical 
complexity2. 
 Pelvic adhesions are fibrous bands that form as a result of 
peritoneal injury, inflammation, ischemia, or aberrant wound 
healing3. They are a major cause of chronic pelvic pain, infertility, 
bowel obstruction, and difficult surgical dissection. Adhesions 
significantly increase operative time, blood loss, and the risk of 
injury to adjacent organs, especially the bladder and ureters. 
Traditionally, pelvic adhesions have been attributed to conditions 
such as endometriosis, pelvic inflammatory disease, prior 
surgeries, and radiotherapy4. However, the role of endometrial 
histopathological abnormalities particularly glandular atypia in 
adhesion formation remains insufficiently explored5. 
 The pelvic cavity represents a shared anatomical and 
functional space for gynecological and urological organs. Complex 
gynecological surgeries, especially hysterectomy and adnexal 
procedures, frequently involve dissection near the bladder, ureters, 
and pelvic sidewalls6. Dense adhesions in these regions increase 
the likelihood of urological involvement, including ureterolysis, 
bladder mobilization, or repair of inadvertent injuries. Identifying 
preoperative factors that predict such complexity is essential for 
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surgical planning, multidisciplinary coordination, and patient 
counseling7. 
 Emerging evidence suggests that endometrial glandular 
atypia may reflect a chronic inflammatory and hormonally 
dysregulated pelvic microenvironment8. Persistent estrogen 
exposure, altered cytokine signaling, and abnormal tissue 
remodeling associated with atypia may contribute to peritoneal 
irritation and adhesion formation. Despite these theoretical links, 
few clinical studies have directly evaluated the relationship 
between EGA, pelvic adhesions, and operative difficulty, 
particularly across both gynecological and urological systems9. 
 This study was designed to address this gap by investigating 
the association between endometrial glandular atypia and the 
severity of pelvic adhesions, as well as its impact on operative 
complexity. By correlating histopathological findings with 
intraoperative adhesion grading, operative duration, blood loss, 
and need for urological intervention, this research aims to provide 
clinically relevant insights that may improve preoperative risk 
stratification and surgical outcomes10. 
 
MATERIALS AND METHODS 
This cross-sectional observational study was conducted in the 
Department of Obstetrics & Gynecology at Lady Reading Hospital, 
Peshawar, and Dr. Faisal Masood Teaching Hospital, Sargodha, 
over a one-year period extending from June 2022 to June 2023. A 
total of 90 women scheduled for elective gynecological or 
combined gyne-urological surgeries were enrolled using a 
consecutive sampling technique. The sample size was calculated 
to detect a meaningful difference in pelvic adhesion severity 
between women with and without endometrial glandular atypia 
(EGA), ensuring a statistical power of 80% and a confidence level 
of 95%. After surgical intervention, patients were categorized into 
two equal groups based on their postoperative histopathology: 
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Group A comprised 45 women diagnosed with endometrial 
glandular atypia, whereas Group B included 45 women with no 
evidence of atypia and served as controls. Eligible participants 
were women aged 25 to 65 years undergoing procedures such as 
total abdominal or laparoscopic hysterectomy, myomectomy, 
diagnostic or operative laparoscopy, and pelvic surgery requiring 
combined gynecological and urological involvement. All patients 
presented preoperatively with ultrasound or hysteroscopic findings 
suggestive of endometrial pathology and provided written informed 
consent prior to inclusion. 
 Patients with confirmed endometrial carcinoma, active pelvic 
inflammatory disease, a history of pelvic radiotherapy, previous 
major urological reconstructive surgery, or those unwilling to 
participate were excluded. Before surgery, all women underwent 
detailed clinical evaluation including history, physical examination, 
pelvic ultrasound, baseline laboratory investigations, and 
anesthesia assessment. Hysteroscopic biopsy was performed 
when indicated to support preoperative assessment. During 
surgery, pelvic adhesions were assessed and graded according to 
the Modified American Fertility Society (mAFS) classification 
system, which categorizes adhesions as minimal, mild, moderate, 
or severe/dense. Adhesion grading was performed by the primary 
operating surgeon and was independently verified by the senior 
assisting surgeon to minimize observer bias. 
 Operative complexity was evaluated through multiple 
parameters including total operative time measured from incision 
to closure, estimated intraoperative blood loss derived from suction 
canister volumes and surgical sponge counts, and a surgeon-
reported difficulty score based on a five-point Likert scale. The 
involvement of urology was noted whenever ureterolysis, complex 
bladder dissection, repair of bladder or ureteric injury, or 
adhesiolysis involving urological structures was required. 
Urologists were available for intraoperative consultation at both 
centers. All excised endometrial specimens were processed in 
10% buffered formalin and evaluated by experienced 
histopathologists using hematoxylin and eosin staining. The 
diagnosis of endometrial glandular atypia was made in accordance 
with WHO histopathological criteria. 
 All demographic, clinical, operative, and histopathological 
data were recorded using a structured proforma. Statistical 
analysis was performed using SPSS version 25.0. Continuous 
variables such as operative time and blood loss were expressed as 
mean ± standard deviation and compared between groups using 
independent t-tests, whereas categorical variables including 
adhesion grades and need for urological assistance were 
presented as frequencies and percentages and compared using 
chi-square tests. The relationship between adhesion severity and 
the presence of EGA was assessed using Pearson’s correlation 
coefficient. A p-value of less than 0.05 was considered statistically 
significant. Ethical approval for this study was obtained from the 
Institutional Review Boards of both participating hospitals, and 
confidentiality of patient information was strictly maintained 
throughout the research process. 
 
RESULTS 
A total of 90 women were included in the final analysis, divided 
equally into the endometrial glandular atypia group (n = 45) and 
the control group without atypia (n = 45). The demographic 
characteristics, including age, BMI, parity, and history of previous 
pelvic surgery, were comparable between both groups, with no 
statistically significant differences, confirming adequate group 
comparability (Table 1). 
 Pelvic adhesions were significantly more common and more 
severe in women diagnosed with endometrial glandular atypia. In 
the EGA group, 62.2% of patients demonstrated moderate-to-
severe adhesions, compared with only 28.8% in the control group. 
Severe or dense adhesions were identified in 20 women (44.4%) 
with atypia, whereas only 7 women (15.5%) in the control group 
showed adhesions of similar severity. This difference was 

statistically significant (p = 0.002), indicating a strong association 
between atypia and adhesion burden (Table 2). 
 Operative complexity was also markedly higher in the EGA 
group. The mean operative time was significantly longer at 121 ± 
25 minutes, compared with 94 ± 18 minutes among controls (p < 
0.001). Estimated intraoperative blood loss was higher in women 
with atypia (254 ± 70 mL) compared with controls (182 ± 48 mL), 
and this difference was highly significant (p < 0.001). Surgeon-
reported difficulty scores also reflected a more challenging 
operative course in the atypia group, with 57.7% of these patients 
receiving a difficulty rating of 4 or 5 compared with only 22.2% in 
the control group. 
 Urological involvement was required considerably more 
frequently in women with atypia. A total of 13 women (28.8%) in 
the EGA group required intraoperative urological assistance most 
commonly for ureterolysis or difficult bladder dissection compared 
with 4 women (8.8%) in the control group (p = 0.01). No major 
urological injuries occurred; however, the need for preventive 
ureterolysis was notably higher in atypia cases. These findings 
further emphasize the surgical complexity associated with EGA 
(Table 3). 
 Correlation analysis demonstrated a significant positive 
correlation between the presence of endometrial glandular atypia 
and adhesion severity (r = 0.63, p < 0.001), suggesting that atyical 
endometrial pathology is strongly associated with the development 
of dense pelvic adhesions, which in turn contribute to longer 
surgery duration, greater blood loss, and increased need for 
interdisciplinary surgical management. 
 
Table 1. Baseline Characteristics of Study Participants (N = 90) 
Variable EGA Group  

(n = 45)
Control Group  
(n = 45)

p-
value

Mean Age (years) 46.7 ± 8.2 45.9 ± 7.6 0.62 
BMI (kg/m²) 28.4 ± 3.9 27.8 ± 4.1 0.48
Parity ≥ 3 30 (66.7%) 28 (62.2%) 0.66 
Previous pelvic 
surgery

14 (31.1%) 11 (24.4%) 0.47 

 
Table 2. Severity of Pelvic Adhesions According to mAFS Classification 
Adhesion Grade EGA Group  

(n = 45) 
Control Group  
(n = 45) 

p-value 

Minimal 6 (13.3%) 14 (31.1%) 0.04
Mild 11 (24.4%) 18 (40.0%) 0.12 
Moderate 8 (17.7%) 6 (13.3%) 0.56
Severe/Dense 20 (44.4%) 7 (15.5%) 0.002 
 
Table 3. Operative Complexity and Urological Involvement 
Parameter EGA Group 

(n = 45) 
Control Group 
(n = 45)

p-value 

Mean operative time 
(minutes)

121 ± 25 94 ± 18 <0.001 

Estimated blood loss (mL) 254 ± 70 182 ± 48 <0.001
Difficulty score (4–5) 26 (57.7%) 10 (22.2%) <0.001
Need for urological 
assistance

13 (28.8%) 4 (8.8%) 0.01 

Ureterolysis performed 9 2 –
Difficult bladder dissection 7 3 –
 
DISCUSSION 
The findings of this study demonstrate a clear and clinically 
significant association between endometrial glandular atypia and 
an increased burden of pelvic adhesions, as well as greater 
operative complexity involving both gynecological and urological 
structures9. Women with EGA were considerably more likely to 
have moderate to severe adhesions, longer operative times, higher 
intraoperative blood loss, and a greater need for urological 
assistance such as ureterolysis or complex bladder dissection. 
These findings highlight that EGA is not an isolated 
histopathological diagnosis confined to the endometrium but may 
reflect a broader inflammatory or fibrogenic pelvic 
microenvironment that affects adjacent tissues10. 
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 Several mechanisms may explain the observed association. 
Atypical endometrial glands are frequently linked with chronic 
inflammatory changes, altered cytokine expression, and 
dysregulated hormonal environments particularly prolonged 
estrogen exposure11. These factors may contribute to peritoneal 
irritation and subsequent adhesion formation. This biological theory 
aligns with our observation that women with EGA had nearly triple 
the number of severe adhesions compared with controls. Dense 
adhesions were not only more common, but their location often 
involved critical sites such as the pelvic sidewalls, uterovesical 
fold, and adnexal regions, which explains the higher frequency of 
difficult bladder mobilization and ureterolysis. Such findings 
reinforce the need for surgeons to anticipate more challenging 
dissections in patients with suspected atypical endometrial 
pathology12. 
 The marked increase in operative time and intraoperative 
blood loss among women with EGA further confirms the complexity 
of surgery in this population13. Longer procedures reflect the 
meticulous dissection required to navigate dense adhesions safely, 
while increased blood loss is likely a result of repeated tissue 
manipulation and increased vascularity in chronically inflamed 
tissue planes. The surgeon-reported difficulty scores additionally 
validated these objective findings, demonstrating that more than 
half of EGA cases were considered surgically complex14. 
 The significantly higher requirement for urological 
involvement in the atypia group underscores the interdisciplinary 
nature of pelvic surgery. Adhesions involving the bladder dome or 
ureters can increase the risk of injury during hysterectomy or 
adnexal surgery15. Even in the absence of overt injury, preventive 
urological assistance particularly ureterolysis was more frequently 
necessary. This suggests that women with EGA should be 
identified preoperatively as a higher-risk group in whom urological 
standby may be beneficial during pelvic surgeries16. 
 These findings align with the broader literature linking 
chronic endometrial pathology with peritoneal fibrosis, although 
few studies have examined this relationship directly. Our data 
contribute new evidence that atypical endometrial lesions have 
implications beyond oncologic progression, extending into the 
realm of pelvic surgical morbidity17. Importantly, the strong 
correlation found between EGA and adhesion severity supports the 
concept that endometrial pathology may serve as a surrogate 
marker for predicting complex pelvic anatomy18. 
 Despite the strengths of multicenter recruitment and 
standardized adhesion scoring, this study has limitations19. Its 
cross-sectional design limits the ability to establish causality, and 
adhesion formation may have been influenced by unmeasured 
variables such as subclinical infections or past minor pelvic 
procedures. Additionally, although the sample size was adequate 
for detecting significant differences, larger multicenter studies 
would be valuable in validating these findings more broadly20. 
 Overall, this study provides compelling evidence that women 
with endometrial glandular atypia represent a distinct surgical risk 
category due to their predisposition for pelvic adhesions and 
complicated operative courses. These observations have practical 
implications for preoperative planning, patient counseling, resource 
allocation, and multidisciplinary collaboration13,19. 
 
CONCLUSION 
Endometrial glandular atypia is strongly associated with a 
significantly greater incidence and severity of pelvic adhesions, 
leading to increased operative complexity during gynecological and 
urological surgeries. Women with EGA experience longer operative 
times, greater intraoperative blood loss, and a substantially higher 
likelihood of requiring urological assistance, particularly for 
ureterolysis and difficult bladder dissection. These findings 
highlight the importance of recognizing EGA not only as a 
premalignant endometrial condition but also as a marker of 
challenging pelvic anatomy. Early identification of atypia should 
prompt surgeons to anticipate adhesion-related difficulties, plan 
more comprehensive surgical strategies, and involve urological 

specialists when needed. Integrating histopathological findings into 
preoperative risk stratification may ultimately improve surgical 
outcomes and patient safety. Further prospective, large-scale 
studies are recommended to confirm these observations and 
explore underlying biological mechanisms contributing to adhesion 
formation in women with endometrial atypia. 
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