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Abstract 

Background: Colon and rectal carcinoma is one of the most frequently diagnosed types of 

cancer globally and is more prevalent in developed countries. However, in past few decades, 

more and more cases have been encountered in developing countries like India. MRI is 

considered an excellent imaging procedure for staging the disease pre-operatively, especially 

rectal carcinoma because of better soft tissue delineation. However, it has low sensitivity for 

detecting colon cancers because of bowel motion artifacts. MDCT of abdomen and pelvis is 

the most widely available and used modality to demonstrate the extent of the tumor growth, 

lymph nodes involved, and distant metastases. Therefore, CT plays a crucial role in 

determining the clinical stage for CRC.  

Materials and Methods: A total of 34 patients with proven colorectal carcinoma on 

histopathology were included in the study. All the patients underwent contrast enhanced 

MDCT with or without oral/rectal contrast.  

Results: Of 34 cases studied, 8 (23.5%) had T1-T2 staging, 16 (47.1%) had T3 staging and 10 

(29.4%) had T4 staging on MDCT. Of 34 cases studied, 8 (23.5%) had T1-T2 staging, 18 

(52.9%) had T3 staging and 8 (23.5%) had T4 staging on post-operative histopathology. Of 

34 cases, 18 (52.9%) had nodal involvement on histopathology and 16 (47.1%) did not have 

nodal involvement on Histopathology.  Of 18 cases with nodal involvement on histopathology, 

15 (83.3%) were true positives on MDCT. Of 34 cases studied, 27 patients (79.4%) did not 

have any intrabdominal metastasis on CT.  

Conclusion: This study concludes that MDCT has good accuracy in determining the tumor 

invasion beyond the muscularis propria, but a limited role in differentiating the tumors 

extending beyond the bowel wall and locally advanced tumors. Therefore, the use of MRI 

should be recommended in determining the stage of tumor whenever the resources allow and 

the patient is willing. 
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Introduction 

Colon and rectal carcinoma (CRC) is one of the most frequently diagnosed types of cancer globally. It is 

ranked as the fourth most commonly diagnosed cancer (after lung, breast, and prostate) in either sex, with 

more than 1.4 million new cases reported every year.1,2CRC is more prevalent in developed countries. 

However, in the past few decades, more and more cases have been encountered in developing countries like 

India. The high incidence is attributed to dietary and lifestyle changes, with more and more people adopting a 

“Western” lifestyle3. Studies have reported a low age-standardized rate for colorectal carcinoma (CRC) in 

India (4.1 to 6.0 per 100,000 population in men and 3.6 to 4.9 in women)4,5. However, considering the billion-

plus population load of India, the absolute number of patients affected by the disease is enormous. The most 

common age at the initial time of diagnosis ranges from 40 to 59 years. Men are slightly more at risk. There 

is a transition in these trends, and the burden of CRC in young adults is rising. 4,6 The disease is locally 

advanced on initial presentation in these patients, and metastasis is often seen. Consequently, a high index of 

suspicion in young adults is imperative in promptly diagnosing and managing these tumors and for ensuring 

a fast rehabilitation. 

 

Colorectal cancer usually manifests as an asymmetrical, short segment (<5 cm length of involvement) colonic 

wall thickening that narrows the lumen with or without external wall deformity. The local spread ranges from 

subtle extension into the surrounding pericolic fat to a direct mass extension in locally advanced tumors.   

 

MRI is considered an excellent imaging procedure for staging the disease pre-operatively, especially rectal 

carcinoma.7 MRI better delineates the rectal wall laminar structures, making the local spread of the tumor 

more easily detectable. Involvement of the mesorectal fascia, adjacent organs, and sphincter complex can also 

be detected due to its higher soft-tissue resolution. However, it has a low sensitivity for detecting colon cancers 

because of bowel motion artifacts. Contrast-enhanced CT of the abdominal and pelvis is the most widely used 

modality to demonstrate the extent of the tumor growth, lymph nodes involved, and distant metastases.8 The 

treatment approach wildly controvert on the grounds of the stage of the disease before surgery can be planned. 

The tumors confined to the colonic wall are typically resected, but the tumors that have grown beyond the 

bowel wall require adjuvant pre-operative chemotherapy and radiotherapy.9,10 Therefore, CT plays a crucial 

role in determining the clinical stage for CRC. Staging also helps in patient counseling regarding the risk of 

recurrence, survival rate, and possible future morbidity or mortality.  
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Baseline and follow-up postoperative CT scans aid in identifying the disease recurrence, evaluating the 

anatomical relationships, and assessing the treatment response. 9,10 

Duke staging system has been replaced to a greater extent by the American Joint Committee on Cancer (AJCC) 

‘’TNM’’ system. The AJCC system classifies the magnitude of the disease based on three tumor features: 

tumor infiltration into the various layers of the bowel wall (stage “T”), the extent of lymph node invasion 

(stage “N”), and and secondary distant or surrounding visceral involvement (stage “M”)11. Studies have shown 

that CT has excellent sensitivity for differentiating the T1/T2 versus T3/T4 tumors (invasion beyond the 

muscularis propria). However, differentiation of the tumor invasion of 5 mm or more (T1–T3 vs. T3–T4) 

remains a challenge for CT.12,13  

In the present study, we compare the diagnostic accuracy of pre-operative CT in the staging of CRC with the 

postoperative histopathological findings (gold standard).  

 

Materials and Methods 

Patients of any age with suspected colorectal carcinoma based on clinical symptoms, ultrasonography findings 

or colonoscopy findings were studied. A total of 34 patients with proven colorectal carcinoma on pre or post 

operative histopathology were included in the study. The mean age was 57.82 ± 12.77 years and the range was 

31 – 86 years. The male to female ratio was 2.4:1.  

All the patients underwent contrast enhanced MDCT using a Philips 16 slice Brilliance CT scanner and Philips 

128 slice Ingenuity CT scanner at a Tertiary care hospital (Bharati Hospital) Pune, Maharashtra. The CT 

images of these patients were reviewed by a radiologist with 14 years' of experience.The study was conducted 

over a period of 24 months. 

 

A written valid informed consent was taken from the patient or guardian. In case of a minor (less than 18 years 

age), written and informed consent from their parents/guardian was taken. The patient’s clinical history and 

other investigation findings were recorded in a case record form. Oral and rectal negative contrast was 

administered to the patient to perform a plain and contrast enhanced CT scan of the abdomen and pelvis. The 

images were evaluated to look for the spread of tumor beyond the bowel wall, nodal involvement, and 

metastasis to intra-abdominal organs. 

 

Categorical variables were represented with “n” (percentage of cases) and the continuous variables were put 

forward as Mean and Standard deviation (SD). The statistical comparison of distribution of categorical 
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variables between CT staging and histopathological staging was done using Chi-Square test. Cohen-kappa 

coefficient (k value) was used to measure statistical agreement between the two diagnostic methods. 14 The 

diagnostic efficacy was evaluated by generating two by two contingency tables and calculating the 

sensitivities, specificities, positive predictive values (PPV), negative predictive values (NPV) and accuracy by 

keeping post-operative histopathology as the gold standard. All results were formulated in tabular as well as 

graphical format to represent the statistical difference more distinctly. 

 

The p-value of less than 0.05 was considered as statistically significant. All the hypotheses were formulated 

using two tailed alternatives against each null hypothesis (hypothesis of no difference). The entire data was 

statistically analyzed using Statistical Package for Social Sciences (SPSS ver 24.0, IBM Corporation, USA) 

for MS Windows. 

 

Observations and Results 

This was a prospective, analytical, hospital-based study which was conducted over a period of 24 months. Pre 

operative CECT of abdomen and pelvis was conducted on 34 patients proved to have a colonic malignancy.  

Majority of the patients presented within the age of 51 to 70 years.  The mean age ± SD was 57.82 ± 12.77 

years and the range was 31 – 86 years. There was a significant male dominance in the study. Of 34 cases 

studied, 24 (70.6%) were males and 10 (29.4%) were females. The male to female sex ratio was 2.4 to 1. The 

majority of the patients presented with complaints of altered bowel habits (32.3%) and abdominal pain 

(29.4%). Less common symptoms included PR bleed, abdominal distension, and malena. 

 

Of 34 cases studied, 6 cases (17.6%) showed features of proximal bowel obstruction on CT. Signs of 

obstruction were more commonly seen in apple core and concentric types of involvement.  

 

Each patient underwent a different operative procedure depending on the localization of the disease process. 

Rectum was the most commonly involved site followed by the sigmoid colon. Of 34 cases studied, 10 cases 

(29.4%) had rectal involvement and 8 (23.5%) had involvement of the sigmoid colon. 

Focal involvement of the bowel wall was most commonly seen. 22 cases (64.7%) had focal (<5 cm) length of 

bowel wall involvement and 12 (35.3%) had segmental involvement (6-40 cm). The mean ± SD of length of 

involvement was 5.20 ± 1.92 cm and the minimum-maximum range was 2 – 10 cm. 
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Tumor morphology 

We categorized tumor morphology into eccentric, polypoidal, circumferential and apple core types. Eccentric 

type was defined as involvement of less than 50% of the wall circumference without any external wall 

deformity. A total of 7 cases had this type of involvement on CT with 57% of them showing T1-2 disease, 

28% showing T3 disease and 14 % showing T4 disease on histopathology. Two patients had polypoidal type 

of lesion on CT, both of them showed T1-2 disease on histopathology. Circumferential type was defined as 

involvement of more than 50% of the wall circumference with or without any external wall deformity.  It was 

seen in 21 patients (61.8%) on CT and was highly associated with T3/T4 disease on histopathology (95%). Of 

the 21 patients with concentric type of involvement, 14 had T3 disease (66.6%), and 6 had T4 disease (28.5%) 

on histopathology. Apple core type was defined as circumferential wall involvement with external wall 

deformity causing severe luminal narrowing. 4 cases (11.8%) had apple core type of lesion on CT. 3 (75%) 

out of these 4 were associated with a T3/T4 disease on histopathology. 

Of 4 cases with apple core type of involvement, 3 (75.0%) had features of proximal bowel obstruction on CT. 

Of the 21 cases with circumferential involvement, only 3 (14.3%) had features of bowel obstruction. None of 

the cases with eccentric or polypoidal involvement had features of obstruction. 

Prevalence of obstruction was significantly associated with apple-core type of involvement in the study group 

(P-value<0.05) (Table 1). 

 

 Bowel obstruction  

 Present Absent   

Type of 

involvement 

No. of 

cases 

% of 

cases 

No. of 

cases 

% of 

cases 

No. of 

cases 

% of 

cases 

P-value 

Apple core 3 75.0 1 25.0 4 100.0 0.011* 

Circumferential 3 14.3 18 85.7 21 100.0  

Eccentric 0 0.0 7 100.0 7 100.0  

Polypoidal 0 0.0 2 100.0 2 100.0  

Total 6 17.6 28 82.4 34 100.0  

P-value by Chi-Square test. P-value<0.05 is considered to be statistically significant. *P-value<0.05. 

Table 1: Type of involvement and association with bowel obstruction. 
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Of 34 cases studied, 8 (23.5%) had T1-T2 staging, 16 (47.1%) had T3 staging and 10 (29.4%) had T4 staging 

on MDCT. 

Of 34 cases studied, 8 (23.5%) had T1-T2 staging, 18 (52.9%) had T3 staging and 8 (23.5%) had T4 staging 

on post-operative histopathology (Table 2). 

 

Staging No. of cases % of cases 

MDCT T1 – T2 8 23.5 

 T3 16 47.1 

 T4 10 29.4 

HPE T1 – T2 8 23.5 

 T3 18 52.9 

 T4 8 23.5 

Table 2: Distribution of disease staging on MDCT and HPE among the cases studied. 

Of 34 cases, 18 (52.9%) had nodal involvement on histopathology and 16 (47.1%) did not have nodal 

involvement on Histopathology. 

  

Primary tumor (“T” staging) 

Of the 8 cases with T1-T2 staging on histopathology, 6 (75.0%) had T1-T2 staging on MDCT, 2 (25.0%) had 

T3 staging on MDCT.  Of the 18 cases with T3 staging by histopathology, 2 (11.1%) had T1-T2 staging, 13 

(72.2%) had T3 staging and 3 (16.7%) had T4 staging on MDCT.  Of 8 cases with T4 staging by 

histopathology, MDCT correctly staged 7 cases (87.5%) and under staged in 1 case (12.5%) as T3 [Figure 1]. 

Distribution of staging by MDCT significantly corroborated with the staging by histopathology (P-

value<0.05) with Cohen Kappa value of 0.624, which is in moderate to higher agreement limit. Therefore, it 

can be concluded that, there is a moderate to higher agreement between “T” staging by MDCT and 

histopathology in the study group (Table 3and 4). 
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Figure 1: Comparison of MDCT and Histopathological disease staging. 

 

 

 Histopathological staging     

MDCT 

staging 

T1 – T2 T3 T4 Total Cohen-

Kappa 

P-value 

 n % n % n % n %   

T1 – T2 6 75.0 2 11.1 0 0.0 8 23.5 0.624 0.001*** 

T3 2 25.0 13 72.2 1 12.5 16 47.1   

T4 0 0.0 3 16.7 7 87.5 10 29.4   

Total 8 100.0 18 100.0 8 100.0 34 100.0   

P-value by Chi-Square test. P-value<0.05 is considered to be statistically significant. ***P-

value<0.001. 

Table 3: Comparison of MDCT and Histopathological disease “T” staging. 
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 Diagnostic efficacy measures (%) 

Staging Sensitivity Specificity Positive 

predictive 

value (PPV) 

Negative 

predictive 

value (NPV) 

Accuracy 

T1 – T2 75.0 92.3 75.0 92.3 88.2 

T3 72.2 81.2 81.2 72.2 76.5 

T4 87.5 88.5 70.0 95.8 88.2 

Table 4 Diagnostic efficacy measures of MDCT against HPE for depiction of “T” staging in the study 

group. 

 

Nodal involvement 

Of 18 cases with nodal involvement on histopathology, 15 (83.3%) were true positives on MDCT.  Of 16 cases 

with no nodal involvement on histopathology, 13 (81.2%) were true negatives on MDCT. 

Distribution of nodal involvement on MDCT was significantly associated with nodal involvement on 

Histopathology (P-value<0.05) with Cohen Kappa value of 0.646, which is in moderate to higher agreement 

limit. Therefore, it can be concluded that there is a moderate to higher agreement between MDCT and 

histopathology for detecting nodal involvement (Table 5 and 6). 

 

 

 Histopathology [Nodal involvement]   

 Yes No Total Cohen-Kappa  P-value 

MDCT [Nodal 

involvement] 

n % n % n %   

Yes 15 83.3 3 18.8 18 52.9 0.646 0.001*** 

No 3 16.7 13 81.2 16 47.1   

Total  18 100.0 16 100.0 34 100.0   

P-value by Chi-Square test. Cohen-Kappa for statistical agreement between two modalities. P-

value<0.05 is considered to be statistically significant. ***P-value<0.001. 

Table 5: Comparison of status of nodal involvement by MDCT and Histopathology in the study group. 
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 Diagnostic efficacy indices (%) 

 Sensitivity Specificity Positive 

predictive 

value (PPV) 

Negative 

predictive 

value (NPV) 

Accuracy 

Value (%) 83.3 81.2 83.3 81.2 82.3 

Table 6: Diagnostic efficacy measures of MDCT against HPE for detection of nodal involvement in the 

study group 

 

Metastasis 

Of 34 cases studied, 27 patients (79.4%) did not have any intrabdominal metastasis on CT. The liver was 

involved in all 7 patients (20.5%). 

 

Discussion 

CRC is the fourth most frequent type of cancer globally and the second most frequent cause of cancer-related 

fatalities. Earlier the disease was predominantly confined to developed countries. However, there is a recent 

rise in incidence in developing countries such as India. The major culprits are lifestyle and environmental 

changes, particularly the switch to a diet rich in red meats, refined grains, saturated fats, canned foods, poor 

intake of dietary fibers and cigarette smoking.3  

Precise local staging of the tumor is critical in deciding the appropriate treatment strategies.  Tumors confined 

to the muscularis mucosa (T1-2 tumors) without any nodal involvement are usually managed with local 

surgical excision. Tumors invading beyond the bowel wall (T3/T4 tumors) have shown reduced risk of 

recurrence when treated preoperatively with chemotherapy and / or radiation therapy. In cases of rectal 

cancers, tumors reaching within 1 mm of the mesorectal fascia (known as circumferential resection margin) 

are associated with significantly increased risk of recurrence. Including total mesorectal excision in the 

treatment plan is mandatory for these patients. Sphincteric complex invasion by T4 tumors may warrant 

abdominoperineal surgery with en bloc resection of the sphincter tissue.15 

 

Imaging plays an important role in surveillance, establishing the diagnosis, pre-operative staging, treatment 

selection and post treatment follow up. MRI is the first-line imaging modality for assessing rectal carcinoma.15 

It is capable of delineating the bowel wall laminar structure, therefore provides more information on the local 
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spread of tumor, extramural extension, involvement of the mesorectal fascia or sphincter complex. 7,16. MRI, 

however, due to certain disadvantages such as high cost, less availability, longer acquisition times, patient 

discomfort and motion artifacts due to peristalsis and poor breath hold, it is less commonly performed 

modality, particularly in the low resource situations.  

 

CT remains the most widely used modality for assessing colon and rectal tumors due to its easy availability 

and affordability. Acquiring ultrathin slices and use of multiplanar reconstruction techniques allow accurate 

anatomical assessment of the tumor due to exceptional spatial resolution. CT also provides critical information 

about the angiogenesis associated with tumor as well as the anatomical variations if present, which may 

otherwise lead to prolonged operative times and high risk of on table bleeding.17,18 Numerous studies have 

been performed to evaluate the role of CT in correctly staging the colorectal carcinoma. We conducted this 

study to represent the data from an Indian population. 

 

T1-2 versus T3/T4 disease 

T1 and T2 tumors (confined to submucosa and muscularis propria, respectively) are difficult to differentiate 

on CT because of its inability to delineate the bowel wall layers separately. Treatment wise they both are 

surgically resected. Surgery with adjunct chemotherapy and/or radiotherapy has shown better prognosis and 

reduced risk of recurrence when there is extension of tumor beyond the bowel wall. CT correctly staged T3/4 

disease in 24 out of 26 cases where tumor extension beyond the bowel wall was present on post-operative 

pathological examination and achieved a sensitivity of 92.3% [Figure 2 and 3]. CT under staged in two patients 

who showed focal colonic involvement occupying < 50% of the wall circumference with absence of wall 

deformity, pericolic fat stranding, or nodal involvement [Figure 4]. The reason may be because of microscopic 

peri-colorectal fat infiltration which can be otherwise undetectable on CT. Six out of eight post-operatively 

proven T1-2 disease were correctly identified on CT, with a sensitivity of 75%[Figure 5]. CT over staged in 

two patients who showed focal circumferential involvement of the colonic wall and wall deformity with one 

of them showing nodal involvement [Figure 6 and 7]. The reason for this low sensitivity may be the inability 

of CT in differentiating the presence of benign local inflammatory or desmoplastic reaction versus extra colic 

tumor invasion. Therefore, caution must be taken before labelling mild pericolic fat stranding as a sign of 

extramural spread. Similarly, the presence or absence of nodal involvement may not be an accurate deciding 

factor in upstaging or downstaging a T2 or T3 tumor, respectively.  
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Figure 2: True positive for T3 and N positive disease. 

A 65 years old female presented with PR bleed. Ultrasound done showed dilated small and large bowel loops. 

Figures 2A (axial), 2B (coronal) and 2C (Sagittal) CT images in venous phase show telescoping of sigmoid 

colon into the rectum suggestive of intussusception (arrows). The pericolic fat appears normal, however an 

enhancing mass can be seen at the of the intussusception. Multiple sub centimetric lymph nodes are seen 

(arrowheads).  

Figure 2D (magnified axial CT image in venous phase) shows cluster of nodes with perinodal stranding. One 

of the nodes shows heterogeneous enhancement (arrowhead). 

T3, N positive disease was confirmed on post-operative histopathology. 
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Figure 3: True positive for T4 disease and false positive for nodal involvement. 

Case of 45 years old male who presented to the emergency room with pain in abdomen and distension. 

Figure 3A (axial) and 3B (sagittal) CT images in venous phase show a relatively well-defined cavitating mass 

(white arrow) arising from the sigmoid colon. Fistulous communication with anterior ileal loops can be seen 

(black arrow).  

Figure 3C (axial CT image in venous phase) shows multiple dilated small bowel loops with air fluid levels 

suggestive of obstruction. Arrowhead points to an enlarged para-aortic lymph node with calcification. Figure 

3D (axial CT image in venous phase) shows diffuse fatty liver with multiple small sub centimetric hypo 

enhancing nodules suggestive of micrometastasis. A larger hypo enhancing lesion was seen in the left 

lobe(arrow).  Palliative surgery was performed and the post-operative histopathology revealed T4 disease of 

the primary tumor. The para-aortic node was negative for malignancy. 
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Figure 4: False negative for T4 disease and true positive for nodal negative disease (N0). 

Case of 70 years old female with abdominal pain and loss of appetite. She underwent an ultrasoud which 

showed rectal wall thickening. Colonoscopy was done subsequently which revealed ulcerative growth in the 

recto-sigmoid junction. Biopsy was taken during colonoscopy which came out to be positive for malignancy 

(adenocarcinoma). 

Figure 4A (Sagittal CT image in venous phase) shows severe apple-core type of wall thickening involving the 

rectum (white arrow). There is only minimal pericolic fat edema. Extramural vascular invasion is seen (black 

arrow). The fat planes with urinary bladder and seminal vesicles are maintained (black arrowheads) 

Figure 4B (axial CT image in venous phase) shows severe apple-core type of wall thickening (arrow). Figure 

4C (Coronal CT image in venous phase) shows the thickening with only minimal pericolic fat stranding 

(arrow). Figure 4D (Axial CT image in venous phase) shows multiple dilated small bowel loops with air-fluid 

levels suggestive of bowel obstruction. Minimal ascites is present (arrow).  
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Figure 5: Example of true positive for T2 and N0 stage of the tumor. 

48 years old male presented with complaints of altered bowel habits. He underwent colonoscopy which 

showed ulcero-proliferative caecal growth and subsequently mucosal biopsy was obtained. Histopathology 

showed moderately differentiated mucinous adenocarcinoma. CT was don pre operatively for staging.  

Figures 5A (axial CT image), 5B(sagittal CT image) and 5C (coronal CT image) show asymmetric eccentric 

enhancing wall thickening involving the caecum and ascending colon (arrows) without any significant 

pericolic stranding. No significant nodal involvement can be seen. Figures 5D (axial arterial phase image) and 

E (sagittal venous phase image) show a well-defined hyper enhancing lesion in the mid pole of right kidney. 

The patient underwent right hemicolectomy with partial right nephrectomy. Postoperative histopathology 

confirmed the presence of T2 N0 disease. The renal lesion was diagnosed as a renal oncocytoma. 
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Figure 6: 

False positive for tumor invasion beyond the bowel wall (T3/4) and true positive for nodal involvement.  

Figure 6A (axial CT image in venous phase) shows severe apple-core type of wall thickening involving the 

recto-sigmoid junction causing severe luminal narrowing. Figure 6B (axial CT image in venous phase) show 

multiple subcentimetric lymph nodes with surrounding fat edema (white arrowheads) and extramural vascular 

congestion likely due to invasion (black arrowhead). 

 

Figure 6C (sagittal CT image in venous phase) shows the wall thickening with pericolic stranding (white 

arrow) and extramural vascular invasion (black arrowhead). Post-operative histopthology showed tumor 

confined to the bowel wall (T2) and nodal involvement. 
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Figure 7: 

False positive for T4 disease and true positive for nodal involvement. 

Years old male presented with abdominal pain. Ultrasound was suggestive of focal large bowel wall 

thickening. Colonoscopy revealed malignant growth in recto-sigmoid junction. 

Figures 7A (axial CT image in venous phase) and 7B (sagittal CT image in venous phase) show concentric 

asymmetric wall thickening involving the sigmoid colon (white arrow) and pericolic fat stranding and 

extramural venous engorgement (white arrowheads). Figures 7C (sagittal CT image in venous phase) and 7D 

(coronal CT image in venous phase) show involvement of the pericolic fat inferior to the sigmoid colon 

reaching up to the superior wall of urinary bladder probably breaching the peritoneal reflection (black 

arrowheads). Two enlarged lymph nodes with perinodal stranding are seen in left para-aortic region (black 

arrows). Surgical excision of the involved segment was done. Post-operative histopathology revealed T3 tumor 

with nodal involvement. 
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T3 versus T4 disease: 

Correctly identifying a T3 or T4 disease is clinically important as it may alter the treatment plan both surgically 

and pharmacologically.  The imaging features suggestive of T4 disease included outer wall deformity, irregular 

spiculated or lobulated margins of the involved colonic segment, extramural vascular prominence, frank 

extension of similar density mass into the visceral peritoneum or adherence to the surrounding bowel loops or 

organs. In the study CT was able to correctly detect seven out of eight T4 disease cases with a sensitivity of 

87.5% and specificity of 88.5%. Dighe et al. in 2012 used a criteria of >5 mm pericolorectal fat infiltration 

and extramural vascular invasion to differentiate between advanced T3/T4 disease from early T3/T2 disease19. 

In this study we used the combination of all previously mentioned features to stage the T4 disease.  

 

Nodal involvement: 

The ability of CT to predict nodal status is variable as compared to the previous studies. The criteria we used 

to assign nodes as pathological were, long axis diameter of >10 mm, irregular borders/contour with or without 

perinodal fat stranding, cluster of nodes, heterogeneous enhancement, necrosis and calcifications. The results 

showed sensitivity, specificity, PPV and NP of 83.3%, 81.2%, 84.3% and 81.2% respectively. The fluctuating 

sensitivity and specificity were probably due to misinterpretation of reactionary nodes as pathological. 

 

Metastasis: 

Distant organ metastasis was observed in 20.5% (7 out of 34) of the patients.  The primary tumor in all of 

these patients was located in the rectum or sigmoid colon and liver was the site of metastasis. Two out of these 

seven patients presented with signs of bowel obstruction. One of these patients had fistula formation between 

the loop of sigmoid colon involved by the primary tumor and adjacent ileum. Surgical resection of the primary 

tumor was performed for these patients along with additional resection of adjacent ileal loops and mesenteric 

node dissection in the latter patient. CT was reported as T4 tumor without nodal involvement which was 

conformed on postoperative histopathology.  

 

Two of the remaining five patients had surgically resectable liver metastasis, confined to only one lobe and 

three had multiple liver metastasis. The primary tumor showed no signs invasion to the surrounding organs or 

bowel loops in any of these patients. Therefore, neoadjuvant chemotherapy to downstage the liver lesions with 

surgical resection of the primary tumor were chosen as the treatment plans for these patients. There were a 

few limitations of the study. Firstly, the sample size of 34 patients was very small and cannot represent the 
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data from whole of the country. Secondly, the study participants included the patients referred to a tertiary 

care medical Centre. Therefore, the data could be extended to the general population.  Intra-observer disparities 

were not acknowledged in the study. Lastly, MDCT can only delineate the colonic wall layers distinctly. 

Therefore, T1 and T2 diseases were not evaluated separately. 

 

Conclusion 

Since past few decades, the incidence of colon and rectal carcinoma has been rising in India. The patients are 

presenting at a younger age and usually have locally advanced or metastatic tumor at the time of initial 

presentation. Therefore, timely diagnosis and accurate staging of the tumor are imperative in deciding the 

appropriate treatment plan for each patient to ensure speedy recovery and rehabilitation. CT is the most widely 

used modality in India due to its easier availability at a relatively less expense. 

 

This study concludes that MDCT has a good accuracy in determining the tumor invasion beyond the 

muscularis propria, which is the major determinant of adding neoadjuvant chemotherapy to the treatment 

regimen. CT still has a limited role in differentiating the tumors extending beyond the bowel wall and locally 

advanced tumors. Additionally, CT shows variable sensitivity and specificity in detecting malignant nodes 

primarily due to misinterpretation of the reactionary nodes. Therefore, the use of MRI should be recommended 

in determining the stage of tumor whenever the resources allow and the patient is willing.  
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