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Abstract 

 Background: Laparoscopy is widely used for the surgical diagnosis of endometriosis, whereas 

histopathological examination remains the reference standard for confirming the disease. Although 

visual diagnosis during laparoscopy is considered reliable for typical lesions, its agreement with 

histopathological findings may vary according to lesion location. This study aimed to evaluate the 

agreement between laparoscopic diagnosis and histopathological confirmation in women with 

advanced endometriosis. 

Methods: This retrospective cross-sectional study reviewed the medical records of women aged 

15–55 years who underwent laparoscopic surgery for stage III or IV endometriosis between 2016 

and 2021 at two referral centers in Tehran and Alborz, Iran. Endometriosis was staged according 

to the revised American Society for Reproductive Medicine (rASRM) classification. Laparoscopic 

findings were compared with histopathological results, and overall as well as site-specific 

percentage agreement was calculated. 

Results: A total of 1,836 women were included. Overall, laparoscopic and histopathological 

diagnoses were concordant in 1,659 cases (90.4%), whereas discordance was observed in 177 

cases (9.7%). Agreement exceeded 95% for lesions involving the uterosacral ligaments, right 

ovary, recto cervical region, and posterior vagina. Lower agreement was observed for appendiceal 

(57.3%) and omental (75.0%) lesions, suggesting that concordance between laparoscopic and 

histopathological findings varied according to anatomical location. 

Conclusion: Laparoscopic findings demonstrated a high level of agreement with histopathological 

diagnosis in women with advanced endometriosis, particularly for lesions at common pelvic sites. 

However, lower agreement at certain anatomical locations indicates that histopathological 

examination remains an important component of diagnosis, especially for atypical lesions or when 

alternative pathological conditions are suspected. Because agreement was evaluated using 

descriptive measures, further prospective multicenter studies incorporating comprehensive 

diagnostic agreement and diagnostic accuracy analyses are warranted to validate these findings. 
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Hypertension 

Original 

Caspian Journal of Reproductive Medicine 

Journal homepage: www.caspjrm.ir  

Caspian J Reprod Med, 2026, 12 (2): 4 -10 

10.22088/caspjrm.12.2.4 
 

http://www.caspjrm.ir/
http://dx.doi.org/10.22088/caspjrm.11.1.1


nalgesic effects of gabapentin and ibuprofen 

 

5 

Padmehr et al. 

Introduction 

Endometriosis is a chronic, benign gynecological 

disorder characterized by the presence of endometrial-

like tissue outside the uterine cavity (1). The disease 

most commonly affects the ovaries, uterosacral 

ligaments, pelvic peritoneum, rectovaginal septum, 

cervix, vagina, and other pelvic structures, although 

extra-pelvic involvement may also occur (2). 

Malignant transformation is uncommon, occurring in 

approximately 1% of affected women, with the ovary 

representing the most frequent site (2). 

Endometriosis primarily affects women of 

reproductive age and is commonly associated with 

chronic pelvic pain, dysmenorrhea, dyspareunia, 

infertility, and ovarian masses (3–5). Although the 

highest prevalence has been reported among women 

aged 25–35 years (6, 7), the disease has also been 

identified in premenarchal girls (8) and in 2–5% of 

postmenopausal women (9). Clinical presentation is 

highly variable, ranging from asymptomatic disease to 

severe pelvic pain and infertility. Patients may also 

experience abnormal uterine bleeding, gastrointestinal 

symptoms, urinary complaints, and fatigue (10, 11). 

Physical examination findings depend on the location 

and extent of disease and may include pelvic 

tenderness, adnexal masses, nodularity of the posterior 

fornix, and reduced uterine mobility; however, a 

normal pelvic examination does not exclude the 

diagnosis of endometriosis (12, 13). 

Accurate diagnosis remains a major challenge 

because the clinical manifestations of endometriosis 

are often nonspecific and overlap with those of other 

gynecological and gastrointestinal disorders. 

Histopathological examination of surgically excised 

lesions has traditionally been regarded as the reference 

standard for confirming the diagnosis (37, 38). 

Nevertheless, laparoscopic visualization remains the 

cornerstone of surgical evaluation, and experienced 

surgeons frequently rely on the characteristic 

macroscopic appearance of lesions during operative 

assessment (14). The diagnostic performance of 

laparoscopy may vary according to lesion morphology, 

anatomical location, disease severity, and surgical 

expertise (15, 16). A systematic review reported a 

sensitivity of 94%, specificity of 79%, positive 

predictive value of 76%, and negative predictive value 

of 98% for laparoscopic diagnosis compared with 

histopathological examination (17). However, 

histopathological confirmation may occasionally be 

negative despite characteristic laparoscopic findings 

because of inadequate tissue sampling, sampling of 

nonrepresentative lesions, or histological variability 

within lesions (18). 

The revised American Society for Reproductive 

Medicine (rASRM) classification is widely used to 

stage endometriosis according to the extent and 

distribution of disease (19). Although histopathological 

examination remains the reference standard for 

confirmation, routine biopsy of every visually 

suspected lesion remains controversial, particularly 

when lesions display typical laparoscopic features. In 

clinical practice, surgeons frequently rely on visual 

assessment to guide intraoperative decision-making; 

therefore, understanding the degree of concordance 

between laparoscopic findings and histopathological 

confirmation is clinically important. Furthermore, 

agreement may differ according to anatomical location 

because lesions at uncommon sites can mimic other 

pathological conditions, potentially affecting the 

reliability of visual diagnosis. 

Despite the widespread use of laparoscopy, 

relatively limited evidence has evaluated its agreement 

with histopathological findings across different 

anatomical locations in women with advanced 

endometriosis. Therefore, this study aimed to evaluate 

the agreement between laparoscopic diagnosis and 

histopathological confirmation of endometriosis in 

women with stage III and IV disease and to assess 

whether the level of agreement varies according to 

lesion location. 

 

Materials and Methods 
Study Design and Setting 

This retrospective cross-sectional study was 

conducted by reviewing the medical records of women 

who underwent laparoscopic surgery for endometriosis 

between 2016 and 2021 at two referral centers 

affiliated with Avicenna Research Institute in Tehran 

and Alborz University of Medical Sciences, Iran. 

Patient information was extracted from medical records 

using a standardized data collection checklist. 

Endometriosis was staged according to the rASRM 

classification, and the anatomical location of 

laparoscopically suspected lesions was recorded (19). 

Tissue specimens obtained during surgery were 

routinely submitted for histopathological examination. 

Study Population 

The study included women aged 15–55 years with 

surgically confirmed stage III or IV endometriosis 

according to the rASRM classification who underwent 

laparoscopic surgery during the study period. To 

maximize the sample size and minimize selection bias, 

all eligible patients with complete medical records and 

available histopathological reports were included. 

Patients with incomplete medical records or 

unavailable histopathological findings were excluded 

from the analysis. 

Data collection 

Demographic characteristics, including age, height, 

weight, body mass index (BMI), and marital status, 

were extracted from the medical records. Surgical data 

included the rASRM stage and the anatomical location 
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of all laparoscopically suspected endometriotic lesions 

documented in the operative reports. Histopathological 

reports were reviewed to determine whether the 

excised lesions were confirmed as endometriosis. 

The primary outcome was the concordance between 

the laparoscopic impression and histopathological 

confirmation of endometriosis. Agreement was 

evaluated overall and according to the anatomical 

location of the lesions by calculating the proportion of 

laparoscopically suspected lesions that were confirmed 

by histopathological examination. 

Ethical considerations 

The study was conducted in accordance with the 

principles of the Declaration of Helsinki and was 

approved by the Ethics Committee of Alborz 

University of Medical Sciences (Approval No. 

IR.ABZUMS.REC.1401.137).  

Statistical analysis 

Statistical analyses were performed using SPSS 

version 26.0 (IBM Corp., Armonk, NY, USA). 

Continuous variables were expressed as mean ± 

standard deviation (SD), whereas categorical variables 

were presented as frequency and percentage. The 

agreement between laparoscopic findings and 

histopathological results was evaluated overall and 

according to the anatomical location of the lesions 

using descriptive statistics. A two-sided P value < 0.05 

was considered statistically significant. 

 

Results 

A total of 1,836 women met the eligibility criteria 

and were included in the analysis. Participants were 

predominantly of normal weight and married, with 

advanced-stage endometriosis (rASRM Stage IV) 

representing the vast majority of the sample (Table 1). 

 Overall, laparoscopic findings were concordant 

with histopathological diagnosis in 1,659 of 1,836 

cases, corresponding to an overall agreement of 

90.35%. Discordance between the two diagnostic 

methods was observed in 177 cases (9.65%). 

The level of agreement varied according to the 

anatomical location of the lesions (Table 2). The 

highest agreement rates (≥95%) were observed for 

lesions involving the right ovary (95.0%), left and right 

uterosacral ligaments (95.7% and 97.4%, respectively), 

the recto cervical region (97.1%), the posterior cervix 

(96.0%), and the posterior vagina (95.5%). 

 

Table 1. Demographic and clinical characteristics of 

the study participants (n = 1,836) 

 

Variable M ± SD Range 

Age (years) 36.3 ± 6.2 23–55 

Height (cm) 163.70 ± 5.60 151–179 

Weight (kg) 65.4 ± 7.8 40–91 

Body mass index (kg/m²) 24.4 ± 2.6 15.4–34.9 

Characteristic n % 

BMI category 

<25 kg/m² 1,105 60.2 

25.0–29.9 kg/m² 664 36.2 

≥30 kg/m² 67 3.6 

Marital status 

Married 1,597 86.97 

Unmarried 239 13.03 

rASRM stage 

Stage III 287 15.62 

Stage IV 1,549 84.38 

Note. BMI = body mass index; rASRM = revised American 

Society for Reproductive Medicine. 

 

Complete agreement (100%) was observed for 

lesions involving the rectal serosa, rectal muscle, rectal 

mucosa, mesorectum, abdominal wall, right pelvic 

wall, and right uterine artery. However, these findings 

should be interpreted with caution because the number 

of lesions at several of these anatomical sites was 

small. Moderate agreement was observed for lesions 

involving the left and right fallopian tubes (85.2% and 

85.3%, respectively), bladder (88.6%), left and right 

ureters (91.0% and 92.4%, respectively), rectum 

(91.3%), and left pelvic wall (91.7%). The lowest 

agreement rates were identified for appendiceal lesions 

(57.3%) and omental lesions (75.0%). Among 

appendiceal lesions, several laparoscopically suspected 

cases were not confirmed as endometriosis by 

histopathological examination and were subsequently 

diagnosed as alternative pathological conditions, 

including adenocarcinoma and melanoma.
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Table 2 Agreement between laparoscopic and histopathological diagnosis according to lesion location 

 

Lesion location Histopathology positive, n Histopathology negative, n Agreement (%) Total (n) 

Left ovary 210 21 90.9 231 

Right ovary 210 11 95.0 221 

Left uterosacral ligament 156 7 95.7 163 

Right uterosacral ligament 148 4 97.4 152 

Left fallopian tube 156 27 85.2 183 

Right fallopian tube 133 23 85.3 156 

Left ureter 81 8 91.0 89 

Right ureter 85 7 92.4 92 

Appendix 47 35 57.3 82 

Bladder 39 5 88.6 44 

Rectal serosa 17 0 100.0 17 

Rectocervical region 34 1 97.1 35 

Rectal muscle 58 0 100.0 58 

Rectal mucosa 15 0 100.0 15 

Right pelvic wall 8 0 100.0 8 

Left pelvic wall 11 1 91.7 12 

Abdominal wall 9 0 100.0 9 

Rectum 116 11 91.3 127 

Posterior cervix 96  4 96.0 100 

Uterus 1 8 11.1 9 

Posterior vagina 21 1 95.5 22 

Mesorectum 4 0 100.0 4 

Omentum 3 1 75.0 4 

Right uterine artery 3 0 100.0 3 

Overall 1,659 177 90.35 1,836 

 

These findings suggest that the degree of concordance 

between laparoscopic and histopathological diagnosis 

may differ according to anatomical location, 

particularly at uncommon sites where other 

pathological conditions may mimic endometriosis. 

 

Discussion 

This retrospective cross-sectional study evaluated 

the agreement between laparoscopic diagnosis and 

histopathological confirmation of endometriosis in 

women with stage III and IV disease. Overall, 

laparoscopic findings were concordant with 

histopathological diagnosis in 90.35% of cases, 

indicating a high level of agreement in this population. 

However, the degree of agreement varied according to 

the anatomical location of the lesions, suggesting that 

the reliability of laparoscopic visual assessment may 

differ across disease sites. 

Laparoscopy remains the standard surgical 

approach for the evaluation of suspected endometriosis 

because it enables direct visualization of pelvic lesions 

and facilitates simultaneous surgical management (20). 

Nevertheless, the accuracy of visual diagnosis may be 

influenced by several factors, including lesion 

morphology, anatomical location, disease severity, and 

the surgeon's experience (21–24). In the present study, 

agreement between laparoscopic and histopathological 

findings was highest for lesions involving the ovaries, 

uterosacral ligaments, rectocervical region, and 

posterior vagina. These anatomical sites are among the 

most common locations of advanced endometriosis and 

often exhibit characteristic macroscopic features that 

facilitate intraoperative recognition. Consequently, 

visual diagnosis at these sites appears to correspond 

closely with histopathological confirmation. 

In contrast, lower agreement was observed for 

appendiceal and omental lesions. These findings 

should be interpreted cautiously because these 

anatomical sites represented a relatively small 

proportion of the study population. In addition, several 

appendiceal lesions that were suspected 

intraoperatively to represent endometriosis were 

subsequently diagnosed as alternative pathological 
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conditions, including adenocarcinoma and melanoma. 

This observation highlights the importance of 

histopathological examination when lesions are 

identified at uncommon anatomical locations or 

demonstrate atypical intraoperative appearances, where 

visual assessment alone may be insufficient to establish 

the diagnosis. 

Our findings are generally consistent with previous 

studies reporting high concordance between 

laparoscopic and histopathological diagnosis of 

endometriosis, particularly for ovarian and uterosacral 

ligament lesions (25, 26). Wanyonyi et al. also reported 

that the ovaries and posterior cul-de-sac were the most 

common sites of disease; however, the proportion of 

histopathological confirmed lesions in their study was 

lower than that observed in the present investigation 

(27). These differences may be explained by variations 

in patient characteristics, disease severity, surgical 

expertise, lesion distribution, histopathological 

interpretation, and study design. Importantly, the 

present study included only women with advanced-

stage (stage III and IV) endometriosis, in whom lesions 

are generally more extensive and visually recognizable 

than those observed in earlier stages of disease. This 

may have contributed to the relatively high overall 

agreement observed in our cohort. 

Although the overall percentage agreement was 

high, the findings should not be interpreted as a 

comprehensive assessment of diagnostic accuracy. 

Agreement in the present study was evaluated using 

descriptive measures, and additional indices such as 

Cohen's kappa coefficient, sensitivity, specificity, 

positive predictive value, negative predictive value, 

and confidence intervals could not be calculated 

because the original patient-level data required for 

these analyses were unavailable. Therefore, the 

reported findings reflect descriptive concordance 

between laparoscopic and histopathological diagnosis 

rather than a complete evaluation of diagnostic 

performance. 

The demographic characteristics of the study 

population should also be interpreted within the 

context of the study design. Most participants had stage 

IV disease, a normal body mass index, and were 

married. These findings describe the characteristics of 

women included in this retrospective cohort and should 

not be interpreted as evidence of associations between 

these variables and the occurrence or severity of 

endometriosis. Because of the retrospective cross-

sectional design, causal relationships cannot be 

inferred. 

The present study has several strengths. It included 

a large sample of women with surgically managed 

advanced endometriosis from two referral centers and 

evaluated agreement according to multiple anatomical 

locations. This site-specific analysis provides clinically 

relevant information regarding the reliability of 

laparoscopic diagnosis across different disease 

locations. Nevertheless, several limitations should be 

considered. The retrospective design limited control 

over data quality and the availability of clinical 

information. The inclusion of only women with stage 

III and IV disease limits the generalizability of the 

findings to patients with early-stage endometriosis. 

Furthermore, agreement was assessed using descriptive 

measures only, and interobserver variability among 

surgeons and pathologists was not evaluated. These 

factors should be considered when interpreting the 

findings. 

Overall, the findings suggest that laparoscopic 

assessment provides a high level of agreement with 

histopathological confirmation in women with 

advanced endometriosis, particularly for lesions 

located at common pelvic sites. However, 

histopathological examination continues to play an 

important role in confirming the diagnosis, especially 

when lesions are located at uncommon anatomical sites 

or have atypical macroscopic appearances. Future 

prospective multicenter studies incorporating 

standardized reporting methods and comprehensive 

measures of diagnostic agreement and diagnostic 

accuracy are needed to further define the role of 

laparoscopic assessment in the diagnosis of 

endometriosis. 

 

Conclusion 

In this retrospective cross-sectional study, 

laparoscopic findings demonstrated a high level of 

agreement with histopathological confirmation in 

women with stage III and IV endometriosis, 

particularly for lesions located at common pelvic sites 

such as the ovaries, uterosacral ligaments, recto 

cervical region, and posterior vagina. However, the 

level of agreement varied across anatomical locations, 

with lower concordance observed for less common 

sites, including the appendix and omentum. 

These findings support the value of laparoscopic 

assessment as an important component of the surgical 
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evaluation of advanced endometriosis. Nevertheless, 

histopathological examination remains essential for 

confirming the diagnosis, particularly when lesions 

have atypical appearances or involve uncommon 

anatomical locations where other pathological 

conditions may mimic endometriosis. 

Because agreement was assessed using descriptive 

measures and more comprehensive diagnostic 

agreement and diagnostic accuracy statistics could not 

be calculated from the available data, the results should 

be interpreted with appropriate caution. Future 

prospective multicenter studies using standardized data 

collection and complete patient-level datasets are 

needed to further evaluate the agreement between 

laparoscopic and histopathological diagnosis using 

established statistical methods and to determine the 

generalizability of these findings to patients with 

earlier stages of endometriosis. 
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