
Original Article 

Copyright © 2025. IJBR Published by Indus Publishers 
This work is licensed under a Creative Commons Attribution 4.0 International License. 

 
 

 

 

Page | 575  

 DOI: https://doi.org/10.70749/ijbr.v3i8.2005  

 

IJBR   Vol. 3   Issue. 7   2025 

Shaukat, Z. et al., 

 

 

Diagnostic Accuracy of DW-MRI in Detecting Parametrial Invasion in 
Cervical Cancer Patients, Taking Histopathology as Gold Standard 

1Shaukat Khanum Memorial Cancer Hospital and Research Centre, Lahore, Punjab, Pakistan. 
 

 

ARTICLE INFO  ABSTRACT 

Keywords: Cervical Cancer, Diffusion 
Weighted, Magnetic Resonance Imaging, 
Sensitivity. 

Correspondence to: Zara Shaukat, 
Shaukat Khanum Memorial Cancer 
Hospital and Research Centre, Lahore, 
Punjab, Pakistan. 
Email: zarashaukat09@gmail.com    

 

Introduction: When it comes to separating locally progressed or late-stage 

illness, that needs chemoradiotherapy, from early-stage disease that can be 

treated surgically, MRI plays a crucial role. Prognostic variables which include 

tumor size, parametrial infiltration, pelvic wall invasion, adjacent organ 

invasion, and lymph node metastases are also evaluated by MRI. Study Design: 

Cross-sectional (validation) study. Settings: Radiology Department of Shaukat 

Khanum Memorial Hospital, Lahore. Methodology: The study comprised 141 

cervical cancer patients with ages ranging from 20 to 60. Patients with 

contraindications for MR imaging and women with a history of cervical cancer 

treatment, including surgery, chemotherapy or radiation were not included. 

Diffusion weighted magnetic resonance imaging was performed on each patient. 

The histopathological report was linked with the DWI-MRI data. Results: In my 

study, DW-MRI sensitivity was (89.86%), specificity (88.89%), PPV (88.57%), 

NPV (90.14%) and diagnostic accuracy (89.36%) in detecting parametrial 

invasion in cervical cancer patients. Conclusion: According to the study's 

findings, DW-MRI is an extremely sensitive and precise imaging technique for 

identifying parametrial invasion in patients with cervical cancer. 
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INTRODUCTION 
The most frequent cancer in women is cervical carcinoma.1 
An estimated 371,200 instances of carcinoma cervix are 
diagnosed worldwide each year, accounting for 9.8% of all 
female cancer cases.2 Pakistan and other developing 
nations have the highest rates of invasive cervical cancer.2 
Although there is no reliable data on the incidence of 
cervical cancers in Pakistan, one institutional study 
reports 65 new instances per year.3 Worldwide, invasive 
cervical malignancies are the leading cause of death. 
Approximately 190,000 people die worldwide each year.2 

The presence of parametrial invasion (PMI), a 
powerful predictor of patient prognosis, is thought to be 
one of the determining elements in cervical cancer staging 
and therapy planning.4 PMI is frequently linked to cancer 
metastases, recurrence, and a lower likelihood of survival.5 
Treatments include primary or adjuvant chemotherapy, 
radiation, and total hysterectomy. Because the parametrial 
tissue next to the cervix is removed, radical hysterectomy 
is linked to higher morbidity and mortality even though 
surgery is beneficial in treating the tumor locally.6 A study 
has shown the prevalence of parametrial involvement as 
75.0%.7 DW-MRI for parametrial involvement detection 
has shown 83.3% sensitivity and 98.8% specificity.8 In 

another study, the sensitivity is 100% and specificity is 
100% of DW-MRI in detecting parametrial invasion in 
cervical cancer patients.9 

To determine the diagnostic accuracy of DW-MRI in 
detecting parametrial invasion in patients with cervical 
cancer, I have decided to employ histology as the gold 
standard in this study. In addition to offering local facts, my 
investigation will contribute to the body of existing 
material. Furthermore, this technique might be regularly 
used in our practice for pre-operative evaluation of cervical 
carcinoma in order to take appropriate surgical care to 
lower the morbidity and mortality of these specific 
patients if its diagnostic accuracy is found to be high. 
 

METHODOLOGY 
This descriptive, cross-sectional study was conducted on 
141 patients aged 20 to 60 years presenting to the 
radiology department of Shaukat Khanum Memorial 
Hospital, Lahore from February 2025 to May 2025, and 
who had cervical cancer (presence of contact bleeding 
after sexual activity is one of the most common forms), 
dysperunia (pain during sexual activity), and cervical 
cancer on PAP smear for a duration of more than three 
months. The sample size of 141 cases with a 95% 
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confidence level, a prevalence of 75.0%7 and a 7% 
intended precision for sensitivity of 88.0%10 and 
specificity of 81.0%10 with a 13% margin of error. Using a 
non-random consecutive sampling strategy, the patients 
were chosen. Patients with MR imaging contraindications 
(stents, claustrophobia, metallic prosthesis, pacemakers) 
and women with a history of cervical cancer treatment 
were not allowed to participate in the study. 

The institutional ethical review committee's approval 
was obtained. After obtaining informed consent and 
relevant medical history, each patient underwent a free 
diffusion-weighted MRI using a 1.5 Tesla MR scanner. For 
every patient, DW-MR images were obtained. Each 
sequence was completed with a single breath-hold, two b 
values (0 mm2/s, 1000 mm2/s), and a scan length of three 
to four minutes. ADC maps were produced by means of the 
system software. DW-MRI results were assessed for 
parametrial invasion involvement. After a biopsy was 
performed in the relevant ward, the specimen was sent to 
the pathology lab to be examined by a consultant 
histopathologist for parametrial invasion. Findings from 
histology and DW-MRI were contrasted. A proforma that 
was specially created was used to record all of the data. 

Software called SPSS 25.0 was used to evaluate the 
data that was gathered. For age and symptom duration, the 
mean and SD or median (IQR) were computed. The 
frequency and proportion of menopausal status, marital 
status, and parametrial invasion on DW-MRI and histology 
were displayed. The diagnostic accuracy of DW-MRI in 
detecting parametrial invasion in patients with cervical 
cancer were assessed using a 2x2 contingency table. 
Stratified variables included age, length of symptoms, 
marital status and menopausal state. 
 

RESULTS 
The study's age range was 20–60 years old, with a mean 
age of 40.09 ± 9.18 years. According to Table I, the majority 
of the patients—79, or 56.03%—were in the 20–40 age 
range. The illness lasted 6.13 ± 1.44 months on average. 
Table I displays the distribution of patients by menopause 
and marital status. 

Of the patients who tested positive for cervical cancer 
on DW-MRI, 62 (True Positive) had parametrial invasion, 
while 08 (False Positive) had no parametrial invasion 
according to histology. Of the 71 patients who tested 
negative for DW-MRI, 7 (False Negative) had parametrial 
invasion in their cervical carcinoma on histology, but 64 
(True Negative) did not (p=0.0001), as Table II 
demonstrates. DW-MRI sensitivity was (89.86%), 
specificity (88.89%), PPV (88.57%), NPV (90.14%), and 
diagnostic accuracy (89.36%) in detecting parametrial 
invasion in cervical cancer patients. Table III displays the 
diagnosis accuracy stratification by age, symptom 
duration, marital status, and menopausal state. 

Table I 
Distribution of patients with other confounding variables 
(n= 141) 

Confounding variables  Frequency %age 

Age (years) 
20-40 79 56.03 
41-60 62 43.97 

Duration of disease 
(months) 

≤6 87 61.70 
>6 54 38.30 

Marital status 
Unmarried 28 19.86 
Married 100 70.92 
Widowed 13 9.22 

Menopausal status 

Pre-
menopause 

112 79.43 

Post-
menopause 

29 20.57 

Table II 
Diagnostic accuracy of DW-MRI in detecting parametrial 
invasion in cervical cancer patients, taking 
histopathology as gold standard. 

 
Histopathology 
(+ive) 

Histopathology 
(-ive) 

P-
value 

DW-MRI (+ive) 
62 (True 
positive) 

08 (False 
Positive) 

0.0001 
DW-MRI (-ive) 

07 (False 
negative) 

64 (True 
Negative) 

Sensitivity: 89.86% 
Specificity: 88.89% 
Positive Predictive Value (PPV): 88.57% Negative 
Predictive Value (NPV): 90.14% Diagnostic Accuracy: 
89.36% 

Table III 
Stratification of diagnostic accuracy with respect to age, duration of symptoms, menopausal status and marital status. 

 Sensitivity Specificity PPV NPV DA  

Age (years) 
20-40 91.89% 88.10% 87.18% 92.50% 89.87% 0.001 
41-60 87.50% 90.0% 90.32% 87.10% 88.71% 0.001 

Duration (months) 
≤6 91.11% 88.10% 89.13% 90.24% 89.66% 0.001 
>6 87.50% 90.0% 87.50% 90.0% 88.89% 0.001 

Marital status 
Unmarried 90.91% 94.12% 90.91% 94.12% 92.86% 0.001 
Married 90.20% 85.71% 86.89% 89.36% 88.0% 0.001 
Widowed 85.71% 100.0% 100.0% 85.71% 92.31% 0.001 

Menopausal status 
Pre-meno 90.38% 88.33% 87.04% 91.38% 89.29% 0.001 
Post-meno 88.24% 91.67% 93.75% 84.62% 89.66% 0.001 

 

DISCUSSION 
When it comes to separating locally progressed or late-
stage illness that need chemoradiotherapy from early-
stage disease that can be treated surgically, MRI plays a 
crucial role. MRI is also used to assess prognostic factors 
such as tumor size, parametrial infiltration, pelvic wall 
invasion, neighboring organ invasion, and lymph node 
metastases.11,12 Our study aims to highlight the part DWI 
plays in cervical carcinoma's parametrial invasion. 

The mean age at presentation for cervical cancer in 
this study was 40.09 years, with a range of 20 to 60 years. 
52.6% of patients experienced postmenopausal vaginal 
hemorrhage, which was the most prevalent presenting 
symptom. In women in the reproductive age group 
(33.4%) and perimenopausal women (14%), it was 
followed by heavy and irregular vaginal bleeding. SCC was 
found to be the most prevalent histology in 72% of the 
cases in a study by Subbarayan S. et al. that included 
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patients with cervical cancer who were between the ages of 
30 and 80 (mean age of 49).13 

In this study, DW-MRI sensitivity was (89.86%), 
specificity (88.89%), PPV (88.57%), NPV (90.14%), and 
diagnostic accuracy (89.36%) in detecting parametrial 
invasion in cervical cancer patients. DW-MRI for 
parametrial involvement detection has shown 83.3% 
sensitivity and 98.8% specificity.8 Another study has 
reported sensitivity and specificity of T2W/DWI as 88% 
and 81% respectively.10 

For the assessment of parametrial regions, oblique 
T2WI has been reported to be more effective than axial 
T2WI.14 Parametrial invasion is excluded with a strongly 
negative predictive value when the outer-rim low-SI 
cervical stroma is preserved on T2WI.15 Parametrial 
invasion is not usually indicated by full-thickness cervical 
stromal invasion. In order to diagnose parametrial 
invasion, one of the following extra T2WI findings must be 
present, together with full-thickness cervical stromal 
invasion: potentially a tumor-to-parametrial contact, a 
tumor nodule in the parametrium, or the tumor encircling 
the parametrial vessels.16 

A study indicated that when assessing parametrial 
involvement, MRI had lower specificity (70%), PPV (35%), 
NPV (83%), and accuracy than those reported in the 
literature.16-18 At 89.36%, the overall MRI accuracy rate 
was comparable to the 85–100% found in the literature 18. 
However, Thomeer et al.19 showed in a meta-analysis that 
MRI showed sensitivity of 84% and specificity of 92%. 

MRI showed sensitivity of 76%, specificity 94%, and an 
accuracy of 94% for the identification of parametrial 
invasion, according to a recent meta-analysis by Woo et al.20 
The administration of antispasmodic medications, the use 
of 3T MRI, and the combination of DWI and T2WI were 
linked to better diagnostic results for detecting 
parametrial invasion. 20 Research studies  examining the 
DWI showed greater specificity (97% vs. 85%) and 
sensitivity (81% vs. 75%) than trials that did not use 
DWI.21 The gold standard for evaluating parametrial 

infiltration of cervical carcinoma was MRI, which was 
compared with two- and three-dimensional transvaginal 
ultrasound in another investigation.22 Despite having some 
similarities to MRI, 2D and 3D ultrasounds have the 
advantage of being more affordable and accessible than 
MRI, making them useful tools for the preoperative work-
up of cervical cancer. 

Certain restrictions should be taken into account since 
they could affect the lesions' ADC mean value. Overstaging 
the tumor may result from the tumors' overlap with 
benign diseases including fibrosis and inflammation, 
which may similarly exhibit lower ADC values. Imaging 
protocols, post-processing methods, and MRI equipment 
can all affect ADC readings. For trustworthy comparisons 
across research and institutions, standardization is 
required. Multidisciplinary cooperation is necessary to 
incorporate ADC mean value assessment into standard 
clinical practice for cervical cancer. To include the ADC data 
into patient management plans, radiologists, oncologists, 
and radiotherapists must collaborate. It is also essential to 
standardize imaging procedures and provide ongoing 
training on how to interpret ADC maps. 

All things considered, the ADC mean value offers a 
quantitative, non-invasive tool that improves cervical 
cancer management, from diagnosis to follow-up after 
therapy. 
 

CONCLUSION 
According to the study's findings, diffusion weighted 
magnetic resonance imaging is an extremely accurate and 
sensitive imaging technique for identifying parametrial 
invasion in patients with cervical cancer. Accurate 
diagnosis and appropriate pre-operative management 
regimens for cervical carcinoma have greatly improved 
patient care. Therefore, in order to lower morbidity and 
death, we advise that DWI-MRI be utilized as the main 
imaging modality for precisely identifying parametrial 
invasion in patients with cervical cancer. 
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