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Detecting Endometrial Carcinoma: A Cross-Sectional 

Study Using Histopathology as Gold Standard 
 

 

Article History: Abstract: Background: Endometrial cancer represents the most 

prevalent malignant gynecologic condition. Therefore, rapid and 

precise diagnosis are required to appropriately manage the disease. MRI 

can be used as an alternative tool in areas where resources are limited, 

as in the case of Pakistan, to complement histopathology. Objective: To 

evaluate the diagnostic ability of MRI for identifying endometrial 

carcinoma when histopathology is considered the gold standard. 

Methods: Cross-sectional study carried out over six months at the 

Radiology Department of Liaquat University Hospital in Hyderabad, 

from August 2025 to November 2025. The sample consisted of 227 

women aged from 18 – 65 years presenting clinical suspicion of 

endometrial carcinoma. These women underwent pelvic MRI using T1 

-, T2- and diffusion-weighted sequences without contrast. The images 

obtained were analyzed by a senior radiologist who had no access to 

histopathological data. Histopathology from endometrial biopsy served 

as the gold standard. Indices relating to diagnostics were computed 

including sensitivity, specificity, positive predictive value (PPV), 

negative predictive value (NPV) and overall diagnostic accuracy. The 

receiver-operating characteristic (ROC) curve analysis was also 

performed; consequently the area under the curve (AUC) was 

determined. Results: The average age of subjects was 49.6 ± 8.7 years, 

while 62.6% of them were post-menopausal. Carcinoma was diagnosed 

in 102 subjects (44.9%) on histopathology. The use of MRI resulted in 

identification of 110 positive results among which there were 94 true 

positives, 16 false positives, eight false negatives and 109 true 

negatives. Consequently, the sensitivity, specificity, PPV, NPV and 

overall accuracy of MRI were 92.1%, 87.2%, 85.5%, 93.2% and 89.9%. 

The AUC was 0.90 demonstrating an excellent diagnostic capability of 

MRI. Analysis of subgroups indicated slight improvement in accuracy 

within postmenopausal subjects versus premenopausal subjects (91.5% 

versus 87.1%). Conclusion: Multiparametric MRI without contrast 

exhibited high diagnostic capabilities for the detection of endometrial 

carcinoma showing great strength in its ability to rule out disease with 

a very good negative predictive value allowing confident exclusion of 

disease in cases in which clinical suspicion exists. Therefore, these 

studies indicate that MRI could serve as a useful and viable additional 

diagnostic tool along with histopathology and preoperative evaluation 

in tertiary care centers.performed in the first case, confirming a low-

flow vascular lesion. 
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INTRODUCTION 
Endometrial carcinoma (EC) is the leading 

gynaecologic malignancy globally and has an 

increasing incidence. It is estimated that there will be 

over 417,000 new cases and approximately 97,000 

related deaths attributed to EC in 2020. [1] 

Postmenopause women are at highest risk; however, 
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risk factors include obesity, exposure to unopposed 

estrogen, nulliparity, and genetic disorders such as 

Lynch syndrome. [2] 
 

Corpus uteri cancer represents a significant proportion 

of gynecologic malignancies diagnosed in Pakistan. 

Uterine cancers represented 33.8% of all gynecologic 

malignancies in data obtained from a tertiary hospital 

located in Karachi. [3] This emphasizes the need to 

enhance diagnostic approaches available within the 

local population. Accurate diagnosis prior to 

treatment remains essential since prognosis is largely 

dependent upon tumor grade, depth of myometrial 

invasion by the tumor, presence of cervical invasion 

and lymphovascular invasion. [4] 
 

First-line diagnostic methods commonly utilized 

include transvaginal ultrasound (TVUS) and 

endometrial sampling (i.e., Pipelle biopsy or 

dilatation and curettage). Both methods possess 

shortcomings: TVUS may have low specificity in 

distinguishing malignant from benign masses; and 

endometrial sampling may miss focal or 

heterogeneous disease. An analysis of 18 studies 

including a total of 1,548 patients found that the 

combined sensitivity and specificity for the detection 

of deep myometrial invasion utilizing TVUS was 

76.6% and 87.4%, respectively. Conversely, MRI 

offered pooled sensitivity and specificity of 81.1% and 

83.8%, respectively. [5] 
 

Due to its ability to provide better detail of soft tissues 

and allow for evaluation in multiple planes, MRI 

provides an ideal method for assessing the extent of 

tumor spread, depth of myometrial invasion by 

tumors, and cervical involvement. Pooled sensitivities 

ranging from 74-79% and specificities ranging from 

81-82% have been reported in meta-analyses for MRI 

in identifying tumors with deep myometrial invasion 

and those classified as high-grade. [6] Results from a 

study conducted at Liaquat University of Medical & 

Health Sciences (LUMHS), Jamshoro, indicated that 

MRI achieved a sensitivity of 90%, specificity of 82% 

for diagnosing cervical stromal invasion with a 

positive predictive value (PPV) of 86% and negative 

predictive value (NPV) of 97%. [7] 
 

However, diagnostic accuracy varies significantly 

among studies due to differences in MRI protocols 

used, level of experience possessed by radiologists 

performing evaluations and variation in patient 

populations assessed. To validate MRI's potential use 

in detecting EC relative to histopathology, which 

currently serves as the gold standard for this purpose, 

additional studies are required. 
 

Therefore, the primary objective of the current study 

was to evaluate the diagnostic accuracy of MRI for 

detecting endometrial carcinoma among women 

evaluated based upon clinical suspicion at a Pakistani 

tertiary care facility using histopathology as the 

reference standard. 
 

Objective 

To determine the diagnostic accuracy of magnetic 

resonance imaging (MRI) in detecting endometrial 

carcinoma, using histopathology as the gold standard, 

among women presenting with clinical suspicion of 

the disease in a tertiary care setting in Pakistan.

 

METHODOLOGY 
This was a cross-sectional descriptive study conducted 

at the Department of Radiology, Liaquat University 

Hospital, Hyderabad, from August 2025 to November 

2025. Ethical approval was obtained from the College 

of Physicians and Surgeons of Pakistan (Approval 

Ref. CPSP/REU/RAD-2018-164-2697). Written 

informed consent was taken from all participants. A 

total of 227 female patients were recruited using non-

probability consecutive sampling. Sample size was 

calculated using expected sensitivity of 90.4% and 

specificity of 66.1%, with 95% confidence level and 

10% precision, using standard diagnostic test sample 

size formulas. 
 

Eligibility Criteria 
The study recruited women aged 18 to 65 years that 

presenting with clinical suspicion of endometrial 

carcinoma (e.g., abnormal uterine bleeding, 

postmenopausal bleeding) and reported an irregular 

menstrual cycle (bleeding, heavy menstrual bleeding, 

etc.), or post menopausal bleeding. Participants were 

excluded based on the criteria of being in the middle 

of their menstrual cycle at the time of recruitment, the 

use of hormones for medical purposes, pregnancy. 

 

 

Procedure 
Patients eligible for inclusion had a clinical 

examination; then an MRI scan of their pelvis which 

used conventional sequences (T1-weighted, T2-

weighted and diffusion weighted) was undertaken. A 

senior radiologist with at least three years’ experience 

since completing training, reviewed all images taken 

from the MRI. All findings were either categorized as 

“positive” for endometrial cancer or “negative”. 

Positive MRI findings were those that indicated 

abnormal thickening of the endometrium in terms of 

signal characteristics and/or diffusion restriction 

indicative of malignancy. Endometrial biopsies were 

also performed from each patient enrolled and 

examined under light microscopy by a Consultant 

Histopathologist to confirm the diagnosis (the gold 

standard). The radiologist did not know what the 

histopathological results were prior to reviewing his 

own interpretations. 
 

Data Analysis 
Statistical analyses were conducted using SPSS 

version 21.0. For qualitative variables such as the 

frequency distribution for menopausal status, marital 
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status, and MRI and histopathological results; 

frequencies and percentages are reported. For 

quantitative variables such as age and symptom 

duration in years; the means with standard deviations 

will be used to describe these data. Sensitivity, 

specificity, PPV, NPV, and total accuracy of the MRI 

examination versus histopathology (the gold 

standard) were calculated to assess the diagnostic 

performance of MRI. Stratified analysis was planned 

to investigate potential confounders that may affect 

the diagnostic performance of MRI, namely age, 

parity, and menopause status. Diagnostic accuracy 

measures will be recalculate after stratifying on those 

confounding factors. 

 

RESULTS 

A total of 227 female subjects that met the entry requirements for this trial entered into the clinical trials; the average 

age of all subjects at time of enrollment to the clinical trial was 49.6 ± 8.7 years old. These included a total of 142 

(62.6%) postmenopausal females and a total of 85 (37.4%) premenopausal females. The majority of females presented 

with abnormal uterine bleeding as their primary symptom (a total of 158 patients or 69.6%); secondary symptoms 

included postmenopausal bleeding (total of 51 patients, 22.5%) and excessive menstrual bleeding (total of 18 patients 

or 7.9%). 
 

Table 01: Basic Demographics 

Variable Value 

Mean Age (years) 49.6 ± 8.7 

Premenopausal 85 (37.4%) 

Postmenopausal 142 (62.6%) 

Abnormal uterine bleeding 158 (69.6%) 

Postmenopausal bleeding 51 (22.5%) 

Heavy menstrual bleeding 18 (7.9%) 
 

MRI vs. Histopathology Findings 
Histopathology confirmed endometrial carcinoma in 102 patients (44.9%), while 125 patients (55.1%) had benign 

findings (including hyperplasia without atypia, polyps, or normal endometrium). MRI identified endometrial 

carcinoma in 110 patients. Compared with histopathology, MRI correctly diagnosed 94 true positives and 109 true 

negatives. There were 16 false positives and 8 false negatives. 
 

Table 02: 2 x 2 Contngency Table 

 Histopathology Positive Histopathology Negative 

MRI Positive 94 16 

MRI Negative 8 109 
 

Table 03: Diagnostic Performance of MRI vs Histopathology 

Measure Value 

Sensitivity 92.10% 

Specificity 87.20% 

Positive Predictive Value (PPV) 85.50% 

Negative Predictive Value (NPV) 93.20% 

Overall Accuracy 89.90% 
 

Effect Modifiers 
Subgroup analysis demonstrated that diagnostic accuracy was slightly higher in postmenopausal women (91.5%) 

compared to premenopausal women (87.1%). No significant difference was observed with respect to parity or age 

stratification. 
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Figure 01: ROC Curve 

 

Figure 1 presents the receiver operating characteristic (ROC) curve for MRI in detecting endometrial carcinoma. The 

area under the curve (AUC) was 0.90, indicating excellent discriminatory ability of MRI in distinguishing malignant 

from non-malignant cases. ROC curve analysis was performed to evaluate diagnostic performance, and area under 

the curve (AUC) was calculated. 

 

DISCUSSION  
MRI demonstrated high diagnostic performance 

sensitivity of 92.1%, specificity of 87.2%, PPV of 

85.5%, NPV of 93.2%, and an overall accuracy of 

89.9% —for diagnosing endometrial carcinoma 

compared to histopathology in the present cohort of 

227 women assessed for suspected endometrial 

carcinoma. The values obtained demonstrate that in 

our tertiary care center, MRI is a noninvasive 

diagnostic tool for identifying endometrial carcinoma 

and aids significantly in downstream decision making 

regarding patient treatment. Sensitivity is well above 

many other studies currently available. Specificity is 

consistent with pooled specificities found in multiple 

studies assessing the use of MRI for preoperative 

diagnosis. 
 

Sensitivity is consistent with or exceeds sensitivity 

found in several regional studies. One Karachi-based 

tertiary-center study found MRI sensitivity to be 

95.8% and specificity to be 77.9% for deep myometrial 

invasion and 83.3% / 80% for endocervical invasion; 

although the primary focus was staging, the study 

shows MRI's ability to strongly "rule-in" disease 

locally. [8] 
 

Another Pakistani based single-center study found 

MRI sensitivity to be 92.9%, specificity to be 88.1%, 

and accuracy to be 89.3% for identifying cervical 

stromal invasion, similar to the current study's overall 

accuracy. [9] Both these local studies along with the 

current study's results support the conclusion that 

MRI functions similarly in our context, regardless of 

the different types of imaging equipment and 

protocols utilized. 

 

Internationally, two recent meta-analysis comparing 

Trans-Vaginal Ultrasound (TVUS) and MRI have 

determined pooled sensitivities for MRI for Deep 

Myometrial Invasion (DMI) at approximately 0.81, 

and pooled specificities at 0.84. TVUS were often 

similar in terms of sensitivity, but less so in terms of 

specificity. While both studies had some limitations, 

our point estimates for sensitivity were slightly better 

than those for MRI, and slightly worse than those for 

TVUS in terms of specificity. However, a 2022 

Clinical Radiology study examining Low Grade 

Endometrial Carcinoma suggested MRI was able to 

obtain greater than 20% better specificity than TVUS 

for similar sensitivity, indicating MRI is advantageous 

in terms of ruling out extensive invasion. [10, 11] This 

pattern mirrors our high Negative Predictive Value 

(NPV = 93.2%) which would be valuable in clinical 

scenarios where negative MRI could obviate invasive 

procedures in select cases. 
 

Beyond traditional sequences, Diffusion Weighted 

Imaging (DWI) has continued to expand MRI's 

capabilities. A 2024 prospective study published in 

BMC demonstrated excellent inter-observer 

agreement of ADC measurements and demonstrated 

quantitative DWI can help improve preoperative risk 

stratification. [12] Additionally, there is evidence 

through meta-analytic means that DWI can perform 

at or near levels of Dynamic Contrast Enhanced MRI 

(DCE-MRI) for DMI assessment; however, technique 

level factors (e.g., reduced field-of-view vs. high 

resolution methods) appear to affect accuracy. [13, 14] 

Given that we used a non-contrast protocol 

intentionally for practical purposes, our results 

demonstrate that the combination of T1/T2/DWI 
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can yield accuracy within the range of what has been 

reported using multi-parametric approaches, 

providing additional support for the practical 

application of T1/T2/DWI across variable resources. 
 

Regarding Cervical Stromal Invasion (CSI), pooled 

estimates show high specificity (>0.95) but only 

moderate sensitivity (∼0.55) for MRI. This finding 

reflects the challenges associated with detecting small 

breaches into the stroma. [15] We believe that the 

increased sensitivity seen in this study may reflect 

selection bias due to symptomatology; the inclusion of 

DWI consistently throughout all scans and the level of 

expertise among readers; as well as differences in 

disease spectrum and prevalence affecting test 

statistics. A very large 2025 multicenter analysis (n ≈ 

2,020) further demonstrated that MRI significantly 

outperforms CT and serves as a complementary 

modality to biopsy for CSI assessment, highlighting 

the impact that image quality, tumor morphology, 

and reader expertise have on performance. [16] 
 

Radiomics technology is rapidly evolving how MRI 

provides information prior to surgery. A 2025 

systematic review reported pooled sensitivity of 81% 

and pooled specificity of 91% for radiomics-

augmented multiparametric MRI assessing DMI. [11] 

Also, a 2025 BMC Cancer Study created MRI-

radiomics predictive models capable of non-invasively 

predicting LVSI—a critical prognostic indicator that 

is generally only known post-operatively—using 

MRI. [17] Together these studies suggest a developing 

paradigm in which standard sequences (including 

DWI) will serve as robust base-line tools to detect 

disease—similar to what was seen in our study—and 

radiomics will aid in risk stratification and possibly 

diminish the need for contrast or invasive staging 

modalities in future workflows. 
 

Key strengths of this study include (i) uniform 

reference standard provided by histopathology; (ii) 

larger-than-most single-site sample size from 

Pakistan; and (iii) systematic control over 

confounding variables. An important strength was 

utilization of a non-contrast sequence demonstrating 

its feasibility in a real world setting where contrast 

utilization may be limited by access costs or 

contraindication – yet still obtaining high accuracy 

comparable to literature mean for DMI and CSI. [10], 

[12-14] 
 

Limitations include no analysis for inter-reader 

variability; potential spectrum bias due to evaluation 

of symptomatic women; and no formal evaluation of 

lymph nodes: DWI has shown significant promise for 

evaluating nodal metastases with sensitivity ∼81% 

and specificity ∼89%; however, DWI is imperfect and 

may benefit from hybrid techniques. 
 

Clinical implications and future directions 

Our results indicate a very high NPV (NPV = 93.2%), 

indicating that MRI can reliably rule out disease in a 

subset of patients who have equivocal ultrasound 

findings; this could decrease the number of immediate 

invasive samples. The excellent sensitivity and overall 

accuracy of MRI further support its use as an 

adjunctive imaging tool for MRI-guided surgical 

planning. Going forward, developing standardized 

non-contrast multi-parametric MRI protocols (e.g. 

T2/ DWI), and integrating validated radiomics-based 

features into these MRI protocols may provide 

additional improvements in accuracy while 

maintaining accessibility and cost-effectiveness. 

Future prospective multicenter studies conducted in 

Pakistan would help determine how best to sequence 

diagnostic modalities when utilizing both harmonized 

non-contrast MRI and transvaginal ultrasound 

(TVUS), including three-dimensional TVUS (which 

various meta-analyses suggest can perform as well as 

or better than MRI for DMI and CSI in skilled hands); 

in addition, such studies will assist in determining the 

cost utility of each modality within our healthcare 

system.. 

 

CONCLUSION  
The use of MRI (DWI with T1/T2) showed high 

diagnostic performance compared with 

histopathological examination. The study found 

sensitivity was 92.1%, specificity was 87.2%, positive 

predictive value (PPV) was 85.5% and negative 

predictive value (NPV) was 93.2%, which means MRI 

had an overall accuracy rate of 89.9%. This supports 

MRI as a good alternative option to detect 

endometrial carcinoma. MRI is also easy to perform 

and does not require the use of intravenous dye 

routinely, therefore it may be useful to augment 

assessment when there are equivocal results or when 

further information would aid in the evaluation of the 

extent of disease. The results suggest that MRI could 

potentially decrease the number of invasive studies 

performed on some patients. 
 

Future research will need to confirm these results 

using larger numbers of participants from multiple 

sites. It will also be important to evaluate inter-rater 

reliability and develop multi-parametric MRI 

protocols without contrast and possibly incorporate 

AI-based radiomics algorithms to improve both 

diagnostic capabilities and the cost effectiveness in our 

specific context. 
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