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Abstract 

Background: Magnetic Resonance Imaging (MRI) has a premier role in detecting rectal cancer and is 

considered superior for diagnosing tumour recurrences. It is the modality of choice by which patients with 

total abdominal perineal (AP) resection can be fully evaluated. This study aimed to evaluate the diagnostic 

accuracy of MRI in the detection of rectal carcinoma in suspected cases, keeping histopathology as a gold 

standard. 
Methodology: A descriptive cross-sectional study was conducted in the radiology department of Dow 

University of Health Sciences, Civil Hospital, Karachi, from 19th May to 18th November 2018. A total of 181 

patients with a history of bleeding per rectum, altered bowel habits and abdominal pain were included. High-

resolution 2D T2-weighted fast spin-echo sequences in the sagittal, axial and coronal planes were taken. 

Patients were followed for histopathology reports. The diagnostic accuracy of MRI for rectal carcinoma was 

calculated in terms of diagnostic accuracy, sensitivity, specificity, using histopathology as a gold standard.  

Results: There were 63% male and 37% female patients. The mean symptoms duration was 60.61 ± 7.18 

weeks. 64.1% were presented with bleeding per rectum, 52.5% with altered bowel habits and 31.5% with 

abdominal pain. 35.4% of cases were diagnosed positive by MRI, and 43.6% cases through histopathology. 

Sensitivity, Specificity, positive predictive value (PPV), negative predictive value (NPV) and accuracy were 

85.9%, 79.5%, 69.6%, 91.2%, and 81.76% respectively.  

Conclusion: It was concluded that MRI has 85.9% sensitivity, 79.5% specificity, and 81.76% diagnostic 

accuracy in detecting rectal cancers proving its reliability in detecting both early and recurrent rectal cancers. 
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Introduction 

Colorectal cancer (CRC) is the third leading cause 

of cancer death worldwide, with its incidence 

steadily rising1,2 being 3–4 times more common in 

developed than in developing nations1. Disease 

burden is attributed to myriad factors comprising 

genetic, environmental, and dietary factors. Rectal 

cancer has variance according to the geographical 

location3 and is considered a disease of the elderly 

population; however, the occurrence is not 

uncommon in the younger age group4.  The risk of 

occurrence at a younger age is linked to genetics. 

Fortunately, there are well-established screening 

guidelines that allow for the prevention and early 

detection of CRC5-7.  

 

CRC is more incident among men than women. 

Global age-standardized incidence rates per 

100,000 of CRC in both sexes is 19.7, in males is 23.6, 

and in females is 16.38,  While the age-standardized 

incidence rate among men is 30.1/100,000 in high-

HDI (human development index) nations, it is 8.4 in 

low-HDI nations (the same statistics for women are 

20.9 and 5.9, respectively)9. 

 

Rectal cancers may be suspected from signs and 

symptoms or by rectal examination. Colonoscopy 

and imaging studies help disease evaluation. 

Histologic tissue examination is required to achieve 

the diagnosis, followed by a proper staging. 

Sigmoidoscopy and colonoscopy are two 

commonly used diagnostic and screening 

modalities for rectal cancers. Although flexible 

sigmoidoscopy is an accurate diagnostic method 

for rectal cancers, colonoscopy is still required to 

evaluate other parts of the colon for synchronous 

colonic polyps or tumours found in 4% of 

patients10.  

 

Radiological modalities like magnetic resonance 

imaging, endoscopic ultrasound (EUS)-transrectal 

or transvaginal, including transrectal ultrasound 

(TRUS) are used to determine tumour stage and 

distinguish localized cancers involving the mucosa 

and submucosa from those involving the 

muscularis propria or perirectal fat11,12 MRI is 

superior to all other imaging tests having an 

established role in initial tumour staging and also 

in the evaluation of treatment response and local 

recurrence13,14. 

 

MRI staging of rectal cancer can be performed 

using an endorectal surface coil, gradient coil 

systems or high-resolution surface coils. Limited 

study material is available in the local database 

regarding the full utilization of MRI in diagnosing 

Rectal Carcinoma. Thus, this study aims to 

determine the reliability of MRI in achieving an 

accurate diagnosis of CRC to decide its role for 

more frequent application of its use in local 

practices. 

 

Methodology  

This descriptive cross-sectional study was 

conducted at the radiology department of Dow 

University of Health Sciences, Civil Hospital, 

Karachi, from 19th May to 18th November 2018. After 

approval from the institutional ethical review 

committee, written informed consent was obtained 

from patients referred to the radiology department 

with a request for an MRI pelvis to exclude rectal 

carcinoma.  

 

Non-probability sampling technique was used, and 

the sample size was calculated with the help of 

disease prevalence, using the WHO calculator. 

Total 181 patients of either sex between age 20 to 

70 years with a history of bleeding per rectum, 

altered bowel habits and abdominal pain were 

included in this study. In contrast, all those patients 

were excluded from previously operated on for 

rectal carcinoma, those with a history of 

chemotherapy, radiotherapy or patients with in-

situ metallic implants. 

 

The presence of the following conditions was 

considered suspicious for rectal carcinoma. 

1. The Patients with a history of bleeding per 

rectum, altered bowel habits and abdominal 

pain for at least 4 to 6 months 

2. On Digital Rectal Examination, there is a 

palpable mass, confirmed on rigid proctoscopy. 

High resolution two-dimensional (2D) T2-weighted 

fast spin-echo sequences in sagittal, axial and 

coronal planes taken and slice thickness was 3 mm. 
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The cranial border of the field of view (FOV) was 

taken from the lumbar five vertebral body and the 

caudal border below the anal canal with a range of 

240–250-mm. Imaging findings with age, duration 

of symptoms and lesion size were recorded in a 

pre-designed proforma. Patients followed for 

histopathology report. 

 

Statistical analysis was done using SPSS version 

22.0. Mean and standard deviation were calculated 

for quantitative variables like age and duration. The 

efficiency of MRI for rectal carcinoma was 

calculated in terms of diagnostic accuracy, 

sensitivity, specificity, positive predictive values and 

negative predictive values using histopathology as 

a gold standard. Effect modifiers like age, gender 

and duration of symptoms were controlled 

through stratification.  

A post-stratification 2x2 table was generated to 

calculate diagnostic accuracy, sensitivity, specificity, 

positive predictive value and negative predictive 

value.  

 

Results  

During this study from 181 patients came for MRI 

pelvis with a clinical suspicion of CRC. Out of 181 

patients, 63% were male, and 37% were female. 

The mean patient age was 46.88 ± 9.49 years. The 

mean symptoms duration was 60.61 ± 7.18 weeks. 

The detailed descriptive statistics of symptom 

duration are presented in table 1. Among total 

study patients, 64.1% presented with bleeding per 

rectum, 52.5% with altered bowel habits and 31.5% 

with abdominal pain.  

 

 

Table 1:  Demographic characteristics of the enrolled patients. 

 

Characteristics  (n = 181) 

Age (years)   46.88±9.49 

Gender 
Male 114(63) 

Female 67(37) 

Age according to rectal carcinoma diagnosed by MRI 51.54±9.11 

Age according to rectal carcinoma diagnosed by histopathology 51.16±10.29 

Symptoms duration   60.61±7.18 

Symptoms duration w.r.t. rectal carcinoma diagnosed by MRI 60.28±7.67 

Symptoms duration w.r.t. rectal carcinoma diagnosed by histopathology 60.32±7.28 

Bleeding Per Rectum  116(64.1) 

Altered Bowel Habits  95(52.5) 

Abdominal Pain  57(31.5) 

Rectal Carcinoma by MRI  64(35.4) 

Rectal Carcinoma by Histopathology  79(43.6) 

Values are given as n(%) and Mean±SD 

 

In our study, 35.4% of cases were diagnosed positive by MRI and 43.6% cases through histopathology, as 

presented in table 3. The detailed descriptive statistics of gender, age and symptom duration according to 

diagnosis by MRI and histopathology are presented in table 2 and 3. Sensitivity, Specificity, Predictive values 

and diagnostic accuracy of MRI in the detection of rectal carcinoma taking histopathology as gold standard 

calculated. The results showed that 55 patients were true positive, correctly diagnosed, and 93 patients were 

true negative, correctly diagnosed. Sensitivity, Specificity, PPV, NPV and accuracy were 85.9%, 79.5%, 69.6%, 

91.2%, and 81.76% respectively as presented in table 3. Stratification was done for gender, age and symptom 

duration and Sensitivity, Specificity, Predictive values and diagnostic accuracy of MRI were computed. Detailed 

results are presented in table 2. 
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Table 2: Diagnostic accuracy of MRI taking histopathology as gold standard.  

 

MRI 
Histopathology n(%) 

Positive Negative Total 

Positive 55(85.9) 9(14.1) 64 

Negative 24(20.5) 93(79.5) 117 

Sensitivity-86%; Specificity-80%; Positive Predicted Value-70%; Negative Predicted Value-91%; Overall Diagnostic 

Accuracy-82% 

 

Table 3: Baseline characteristics and diagnostic accuracy of MRI taking  

histopathology as gold standard. 

 

Variables  Sensitivity Specificity PPV NPV Diagnostic 

accuracy 

Age ≤ 50 years 69.20% 83.90% 56.30% 90.10% 80.53% 

> 50 years 97.40% 66.70% 78.70% 95.20% 83.80% 

Gender Male 85% 59.30% 69.90% 78% 72.80% 

Female 100% 96.80% 66.70% 100% 97.01% 

Symptoms Duration ≤ 60 weeks 87.90% 77.80% 70.70% 91.30% 81.60% 

> 60 weeks 83.90% 81% 68.40% 91.10% 81.90% 

PPV: Positive Predictive Value, NPV: Negative Predictive Value 

 

Discussion  

Rectal cancer, a serious malignancy worldwide, is a 

leading cause of mortality15. Many studies on 

morbidity and mortality caused by CRC have been 

done. Their objective focused on the earliest 

possible diagnosis, identifying factors influencing 

prognosis and predicting outcomes and disease-

free survival. Nowadays, it is believed that the 

distance of the tumour from the mesorectal fascia 

is the strongest predictor of outcome. The more is 

distance the tumour from the mesorectal fascia, 

the better the outcome and prolonged disease-

free survival rate, and the lesser the distance of the 

tumour from the mesorectal fascia, the poorer the 

prognosis with chances of early recurrence13. For 

this purpose, pre-operative radiological 

investigations are routinely performed using 

different radiological modalities to determine the 

distance of mesorectal fascia from the tumour; 

amongst them, MRI most accurately allows 

distance measurements between tumour and 

mesorectal fascia together with cancer staging14. 

 

However, the statistical data available regarding 

MRI results to predict mesorectal fascia as involved 

or uninvolved is controversial. This study aimed to 

compare MRI-based radiological findings with 

histopathological findings as a gold standard. 

Wieder et al., performed a study to predict tumour-

free circumferential resection margin using MRI 

and confirmed his findings by comparing it with 

histopathological evaluation of circumferential 

margin. According to his analysis, MRI accurately 

predicts the circumferential resection margin with 

a sensitivity of 100% and specificity of 88%15. In our 

study, we found 85.9% sensitivity, 79.5% specificity, 

and 81.76% diagnostic accuracy of MRI taking 

histopathology as a gold standard. 

This study suggested that MRI can play a vital role 

in the early diagnosis of disease and determine the 

tumour's distance from the mesorectal fascia. Our 

study results with other studies may be due to 

different protocols followed by radiologists at 

different institutes for imaging. The imaging can be 

compliant or non-compliant16. One of the studies 

shows that compliant imaging predicts the tumour 

more accurately17. In compliant imaging, 

comparatively fewer sequences of images are 

taken, which are more accurate than the other 

imaging techniques, especially when the tumour 
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invades the mesorectum anteriorly. Suzuki et al., 

showed that sensitivity and specificity of compliant 

rectal imaging was 86% and 94%, respectively, 

when compared with histopathology18.  

Hancock and colleagues showed that the accuracy 

of MRI to predict mesorectal fascia status is 76%, 

with sensitivity and specificity of 96.9% and 73.8%, 

respectively19. Rao et al., in their study, claimed that 

MRI had 88% accuracy in predicting mesorectal 

fascia involvement by tumour. In contrast, 

sensitivity, specificity, positive predictive value and 

negative predictive values in his study were 80%, 

90.4%, 70.6% and 94%, respectively20. If results 

from different studies regarding mesorectal fascia 

status are compared, broad result variation is seen. 

One reason could be the skills, knowledge and 

experience of the radiologist.  

Videhult et al., found that the accuracy of MRI for 

mesorectal fascia was 86%, with inter-observer 

variability of 80% and 100%21. He also admits that 

it is very difficult to distinguish the tumour invading 

mesorectal fat from the tumour, which is not. MRI 

has the poor performance to differentiate between 

the tumour and desmoplastic response. The 

desmoplastic response is a tissue reaction 

surrounding the tumour. Often, the tumour is 

limited to mesorectal fat with the desmoplastic 

response, which extends to the mesorectal fascia, 

and MRI occasionally misinterprets it as a positive 

margin. This is very clear from the studies 

mentioned above, as the sensitivity of MRI in all 

studies is lower than specificity.   

 

Conclusion 

Our study showed that high-resolution MRI in 

suspected cases of rectal cancers is quite reliable in 

early disease detection and inaccurate tumour 

staging with 85.9% sensitivity, 79.5% specificity, 

and 81.76% diagnostic accuracy.  

 

The use of MRI as a routine pre-biopsy 

examination in our local practice should be 

encouraged in all suspected cases of rectal 

carcinomas, which might help improve patient 

survival by reaching a more accurate and timely 

diagnosis without missing out lesions while 

reducing mortality and morbidity. 
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