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Endometrial cancer is most frequently occurring 
gynecologic malignancy and 4th most common cancer 
among women in Pakistan, with reported incidence of 
around 14.4% [1]. Globally, it is considered as 7thmost 
prevalent malignant condition in women. Its prognosis is 
highly dependent on stage at diagnosis, with 5-year 
survival rate of 96% for stage I, compared to 17% for those 
diagnosed at stage IV [2]. Approximately 75% patients are 
diagnosed at stage I, when treatment outcomes are 
generally more favourable [3]. For early-stage disease, 
treatment options have expanded to include minimally 
invasive procedures such as laparoscopic surgery and 
hormonal therapy. In cases with suspected deep invasion 
into myometrium, experts also recommends surgical 
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lymphadenectomy [4]. Accurately determining the depth 
of myometrial invasion and properly staging the cancer 
before surgery is essential, as these factors signi�cantly 
in�uence treatment planning and long-term prognosis [5]. 
In context of endometrial carcinoma, certain studies have 
indicated that Diffusion-Weighted Imaging (DWI) may 
outperform dynamic contrast-enhanced MRI in evaluating 
extent of myometrial invasion. This highlights the need to 
identify imaging techniques that are not only effective but 
also simpler and more economical [6, 7]. Integrating T2WI 
with DWI allows for fusion of structural and functional 
details, enhancing anatomical identi�cation of lesions, 
with entire process completed in about 30 seconds [8, 9]. 
This fusion technique offers several bene�ts, including 
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Precise evaluation of myometrial invasion in endometrial carcinoma is crucial. MRI; especially 

combination of T2WI and DWI has shown great potential as non-invasive method for this 

assessment. Objective: To determine positive predictive value of T2WI and DWI fusion in 

diagnosis of deep myometrial invasion of endometrial carcinoma taking histopathology as gold 

standard. Methods: This cross sectional study was piloted on 71 patients recruited from 

Radiology and Gynaecology departments of SGRH, Lahore. All histologically con�rmed cases of 

endometrial carcinoma underwent pelvic MRI, including T2WI and DWI were included. The fused 

T2WI-DWI images were evaluated for presence and depth of myometrial invasion. Final 

histopathology reports post-surgery were used as gold standard to determine the PPV of the 

fused approach. Results: The positive predictive value of T2WI-DWI for detecting deep 

myometrial invasion calculated is 94.4%. Conclusions: Current �ndings suggest that, fusion of 

T2WI and DWI proved to be highly effective tool in diagnosing deep myometrial invasion in cases 

of endometrial carcinoma, taken histopathology as gold standard. The results indicate that this 

combined imaging approach offers strong PPV and overall accuracy, supporting its use as 

reliable, non-invasive method for preoperative evaluation.
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ease of use, clear visualization, and non-invasive approach, 
and has been widely utilized in various research studies 
[10]. 
Accurate preoperative assessment of myometrial invasion 
in endometrial carcinoma is essential for proper staging, 
treatment planning, and prognosis. Magnetic resonance 
imaging (MRI) plays a key role in this evaluation; however, 
the diagnostic accuracy of individual MRI sequences may 
vary. Although fusion of T2-weighted imaging (T2WI) and 
diffusion-weighted imaging (DWI) has shown promising 
results in assessing deep myometrial invasion, evidence 
supporting this approach remains limited and sometimes 
inconsistent. Moreover, there is a scarcity of local data 
validating the diagnostic performance of this fusion 
technique compared with histopathology as the gold 
standard. That is why, purpose of this study was to repeat 
this trial to further con�rm results. Results of this study 
would help to �nd out more rapid and non-invasive 
diagnostic tool and to avoid unnecessary biopsies and 
unnecessary surgical procedures in future practice.  

of distant metastasis. Deep myometrial invasion was 
de�ned as tumor in�ltration of at least 1 mm into 2-mm 
thick myometrium. Irrespective of these �ndings, all 
patients underwent surgical procedures in accordance 
with the hospital's standard protocol. The operating team 
was blinded to T2WI-DWI imaging results. Myometrial 
invasion in endometrial carcinoma was labelled as 'deep 
invasion' on histopathology when more than 50% of the 
myometrial thickness, measured from the endometrial 
surface, was involved. The histopathological samples were 
obtained during surgery and appropriately labelled for 
analysis. All the �ndings were recorded by the researcher 
herself using pre-designed proforma. All the collected data 
was entered and analysed through SPSS version 26.0. 
Numerical variables were presented by mean±SD, and 
categorical variable i-e deep myometrial invasion of 
endometrial carcinoma on histopathology, true positive 
and true negative were presented by frequency and 
percentage. Positive predictive value of T2WI-DWI was 
calculated using formula;

To assess whether age modi�ed the predictive 
performance of T2WI-DWI, strati�cation was done by age 
groups (≤55 years and >55 years). After strati�cation, the 
chi-square test was applied to assess the statistical 
signi�cance of any observed differences. A p-value of 
≤0.050 was considered statistical ly  signi�cant. 
Con�dence intervals (95% CI) for PPV were also calculated 
for each age group.

M E T H O D S

This cross sectional study was done at Diagnostic 
Radiology Department, Sir Ganga Ram Hospital, Lahore 
a f t e r  t a k i n g  s y n o p s i s  a p p r o v a l  f r o m  C P S P 
(CPSP/REU/RAD-2021-059-3495). Study was done from 16 
November 2024 to 16 April 2025. Sample size of 71 cases 
was considered with 95% con�dence level and 7% margin 
of error while taking expected percentage of positive 
predictive value of T2WI and DWI fusion in diagnosis of 
deep invasion of endometrial carcinoma to be 90.0% taking 
histopathology as gold standard [10]. Non-probability, 
consecutive sampling method was employed to enrol 
participants. Total 71 female patients, aged between 30 and 
70 years, who were diagnosed with deep myometrial 
invasion due to endometrial carcinoma on T2W1-DWI and 
categorized as American Society of Anesthesiologists 
(ASA) status I or II, were included. Patients were excluded if 
they had not undergone surgical treatment, had received 
preoperative neoadjuvant chemotherapy or radiotherapy, 
or had contraindications to MRI, such as the presence of 
cardiac pacemakers, metal implants, vascular clips, or 
other incompatible devices. Prior to inclusion, informed 
written consent was obtained, along with comprehensive 
medical history. All MRI scans were interpreted by single 
radiologist with 15 years of experience in gynecologic 
imaging, who was blinded to the patients' clinical and 
pathological data. The MRI images were evaluated using 
post-processing software on Siemens Syngo 2010A 
workstation. Myometrial invasion and cancer staging were 
assessed using both T2WI and fused T2WI-DWI sequences. 
The radiologist evaluated several criteria: (a) depth of 
myometrial invasion, (b) involvement of cervical stroma, (c) 
presence of disease in bilateral adnexa, other pelvic 
organs, (d) detection of enlarged lymph nodes, and (e) signs 
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R E S U L T S

Mean of study participants found to be 53.61 ± 5.03 years, 

among them 77.5% belongs to ASA status I and 22.5% 

belongs to ASA status II. On the basis of T2WI-DWI for 

detecting deep myometrial invasion taking histopathology 

gold standard 94.4% found to be TP, and 5.6% FP, as shown 

in table 1.
Table 1: Summary of Qualitative and Quantitative Variables (n=71)

Variables

Mean ± SD

Minimum

Maximum

I

II

True Positive (TP)

False Positive (FP)

Mean ± SD/Frequency (%)

53.61 ± 5.03

45

62

55 (77.5)

16 (22.5)

67 (94.4)

4 (5.6)

Age (Years)

ASA Status

Diagnostic Outcome

The positive predictive value of T2WI-DWI for detecting 

deep myometrial invasion calculated is 94.4%, as shown in 

table 2.



PPV for predicting deep myometrial invasion using T2WI-
DWI in patients aged up to 55 years is 90%, and in those 
aged over 55 years, it is higher 96%, however, p-
value=0.317, indicating that there is no statistically 
signi�cant difference in PPV between different age groups 
as shown in table 3 that represents 2×2 contingency table 3.

Table 2: PPV and Accuracy of T2WI-DWI for Deep Endometrial 
Invasion Prediction Taking Histopathology as Gold Standard

Statistic

Positive Predictive Value

95% CI

84.49 to 96.83

Value (%)

94.4

Table 3: Data Strati�cation with Respect to Age

Age

Upto 55 Years

> 55 Years

TP
Frequency (%)

FP 
Frequency (%)

PPV
(%)

95% 
CI (%)

p-
Value

18 (90)

49 (96)

2 (10)

2 (4)

90

96

73.7- 100

89.5- 100
0.317

D I S C U S S I O N

Detecting the depth of myometrial invasion in endometrial 

cancer is crucial for accurate staging, treatment planning, 

and prognostic evaluation [11]. It plays key role in 

determining the extent of surgical intervention and the 

need for adjuvant therapy [12]. Accurate preoperative 

assessment helps guide individualized management 

strategies, and ultimately improving patient outcomes 

[13]. According to current study �ndings, PPV of T2WI-DWI 

for detecting deep myometrial invasion found to be 94.4%, 

with TP and FP were 66.1% and 4.2%, respectively. Gil et al., 

in their study reported nearly similar, 95% PPV of combined 

T2WI-DWI imaging for detecting deep myometrial invasion 

[14]. In line with current observation, it was found by Neves 

et al., that fused T2WI-DWI images demonstrated 

signi�cantly higher diagnostic accuracy for assessing 

myometrial invasion compared to T2WI alone, while T2WI 

alone accurately identi�ed 82.1% of cases against 92.1% 

cases detected by the fused imaging approach [7]. 

However, in current study results were not compared 

against any single radiological modality. Locally conducted 

study by Anjum et al., reported PPV of 98.4%, which is 

comparatively higher than current observation [15]. It was 

further found by that combined DWI-T2WI had 100% PPV 

for detecting myometrial invasion [16]. However, Arian et 

al., reported its PPV 90% [17]. Nurdillah et al., have also 

demonstrated lower PPV 83.33% in detecting deep 

myometrial invasion [9]. Furthermore, Raja et al., reported 

88.9% PPV of combined DWI-T2WI [18]. Combination of 

DWI and T2WI has been shown to signi�cantly enhance PPV 

for detecting deep myometrial invasion [19].This 

combination also outperformed DCE-MRI, even pairing of 

DCE-MRI with T2WI did not exceed the diagnostic 

performance of DWI + T2WI [20]. This study was conducted 

at single tertiary care center, which may limit the 

generalizability of results to other populations. The sample 

size was relatively small, and interobserver variability in 

MRI interpretation was not assessed. Additionally, only 

patients eligible for surgery were included, potentially 

introducing selection bias.

This study has certain limitations, including a relatively 

small sample size and its single-center design, which may 

restrict the generalizability of the �ndings. In addition, MRI 

interpretation was performed by a single radiologist, and 

interobserver variability was not assessed. The study also 

focused primarily on positive predictive value without 

evaluating other diagnostic performance parameters in 

detail. Future multicenter studies with larger patient 

populations and multiple radiologists are recommended to 

further validate the diagnostic accuracy of T2WI–DWI 

fusion and to compare it with other advanced imaging 

techniques for comprehensive preoperative staging of 

endometrial carcinoma.

C O N C L U S I O N S

Current �ndings suggest that, fusion of T2WI and DWI 
proved to be highly effective tool in diagnosing deep 
myometrial invasion in cases of endometrial carcinoma, 
taken histopathology as gold standard. The results indicate 
that this combined imaging approach offers strong PPV 
and overall accuracy, supporting its use as reliable, non-
invasive method for preoperative evaluation.
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