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Introduction:
Carcinoma of  rectum  and colon  is one of the 
most prevalent malignancies worldwide. In Pak-
istan it was found  25.4% and 20.1% of gastroin-
testinal carcinomas in males and females respec-
tively. In the United States, it  ranks second to 
lung cancer as a cause of cancer death.1

In recent years it has been noted that colorectal 
cancer is no longer a disease of only developed  
countries, as  approximately 36% of new cases of 
colorectal cancer in the year 2000 were reported 
outside industrialized countries.2

Colorectal cancer is usually diagnosed with 
colonoscopy and biopsy or aft er barium enema 
and colonoscopy. CT, MRI and transrectal ultra-

sound (TRUS) have  been making its place in di-
agnosis of many diseases. CT particularly Spiral 
CT, has several advantages: it can be performed 
rapidly and relatively easily.3 Its availability  is in-
creasing gradually. Sensitivity and the specifi city 
of CT in the diagnosis of colorectal cancer has 
been found to be high.4

Th e rationale of the study is to “assess  Sensitiv-
ity and the specifi city of spiral CT in the diagno-
sis of colorectal cancer, as it is  a non-invasive, 
less time consuming and relatively easy modal-
ity for the diagnosis of colorectal carcinoma in 
our Pakistani setup and its prospectus to replace 
the lengthy tiresome colonoscopic procedure. 
CT modality has the additional advantage of  
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diagnosing invasion into adjacent organs or ab-
scess formation and metastasis. Simultaneous 
information of these complications will lead to 
instant decision making for  management/sur-
gery of this debilitating disease that may favor 
bett er prognosis.

Objective of this study was “to determine the di-
agnostic accuracy of spiral CT scan for colorec-
tal carcinoma taking histopathology aft er sur-
gery as gold standard”.

Colorectal carcinoma will be most likely if we 
have any one of the following fi ndings on Spiral 
CT scan.  
• An eccentric focal mass with irregular seg-

mental or circumferential wall
• Wall thickness ranges 0.7-4.5 cm
• Extension of wall  ranges 1.0-10.0 cm

Histological appearance of colorectal carcino-
ma: Presence of any of the following fi ndings
• Transitional cell tumor
• Squamous cell tumors
• Tumors that secret mucin or hormone

Material and Methods:
Th is Cross sectional Study was conducted in  
Department of Radiology, Jinnah Post gradu-
ate Medical Centre, Karachi from  May 03, 2017 
to December, 02 2017. Ethical approval was 
obtained from Ethical Review Board (ERB) of 
institution. Non Probability Consecutive sam-
pling technique was used for sampling.

Patients of age 40-70 years of either gender with 
complaints suggestive of CRC i.e. having  two 
or more of the  signs and symptoms among ab-
dominal pain, altered bowel habits (constipa-
tion, diarrhea, bloating), weight loss (reduction 
of ≥20% from base line), history of bleeding per 
rectum, decreased appetite, palpable abdominal 
mass on examination or Iron defi ciency anemia 
of unknown origin with duration of symptoms 
≥ 6 months.

Patients already diagnosed and  on radiotherapy 
or chemotherapy, or patients already operated 
for colorectal carcinoma and patients contrain-

dicated for CT radiation were excluded from the 
study.

Patients so selected were enrolled in the study 
by the principle investigator (PI). Informed con-
sent was taken from patient or  next of kin for 
inclusion in the study aft er explaining the pros 
and cons. Spiral CT was performed using Toshi-
ba spiral CT scanner machine, having 16 slice 
capabilities. Images were taken from dome of 
diaphragm to pubic symphysis in craniocaudal 
direction. Images were reviewed by consultant 
having more than 5 years of experience. Patient’s 
histopathological report was collected from the 
laboratory with the patient’s permission. Th is 
information as well as data regarding age, gender 
was entered in purpose built  proforma.

Data was entered and analyzed on SPSS ver-
sion 15. Mean±SD was calculated for age of the 
patients and duration of symptoms. Frequency 
and percentages were calculated for gender, ab-
dominal pain, altered bowel habits, weight loss, 
bleeding per rectum and palpable mass. Sensi-
tivity, specifi city, PPV and NPV were calculated 
for spiral CT scan taking histopathology as gold 
standard.  Stratifi cation of age, gender, duration 
of signs and symptoms was done to control ef-
fect modifi ers.

Results:
During the study period 66 clinically suspected 
cases for  colorectal carcinoma were included 
in this study. Out of 66 cases, 41 (62.1%) were 
male and 25 (37.9%) were female (Male: Fe-
male = 1.6: 1) 

Mean±SD age of patients was 58.4 ±9.1 years 
(Min – Max = 41 – 70), majority of patients had 
age between 56 – 70 years, 41 (62.1%). 

Bleeding per rectum was the most common 
symptom of colorectal carcinoma found in 60 
(90.1%) with mean duration 6.9±1.6 months 
followed by complaints of abdominal pain in 56 
(84.8%) with mean duration 8.8±2.6 months, 
alteration in bowel habits is 33 (50%) with mean 
duration 0.9±0.3 months and Weight loss in 33 
(50%) with mean duration 4.6 ±1.4 months. 
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Sensitivity, specifi city, positive predictive value 
and negative predictive value of spiral computed 
tomography were calculated by taking histopa-
thology as gold standard. Sensitivity, specifi city, 
positive predictive value and negative predic-
tive value of spiral computed tomography were 
96.7%, 80%, 98.3% and 66.7% respectively. Di-
agnostic accuracy of spiral computed tomogra-
phy was found to be 95.5% as shown in table-1

In male sensitivity, specifi city, positive predic-
tive value and negative predictive value of spiral 
computed tomography were 100%, 75%, 97.4% 
and 100% respectively while in female Sensi-
tivity, specifi city, positive predictive value and 
negative predictive value of spiral computed to-
mography were 91.7%, 100%, 100% and 33.3% 
respectively. 

In age between 41 – 55 years sensitivity, speci-
fi city, positive predictive value and negative 
predictive value of spiral computed tomography 
were 100%, 66.7%, 95.7% and 100% respective-
ly while in age group of  56 – 70 years Sensitivity, 
specifi city, positive predictive value and negative 
predictive value of spiral computed tomography 
were 94.9%, 100%, 100% and 50% respectively. 

Discussion:
Colorectal cancer (CRC) is a fatal disease; pre-
malignant adenomas if detected and removed 
may prevent the cancer. Similarly early detec-
tion  of localized cancer and resection  may pre-
vent CRC-related morbidty. CRC is uncommon 
before age 40; a bove this age  the incidence rises 
at the rate of 3.7/1,000 per year till the age of 
80. “Average risk for the lifetime incidence for 
adults  is 5 percent”.5  90 percent of cases occur 
aft er the  age of 50. Worldwide, CRC is the sec-

ond most commonly diagnosed cancer in wom-
en and third most common in men, accounting 
for over 600,000 deaths in 2008.6 In the United 
States (US), CRC is the second leading cause of 
cancer death and accounts for approximately 9 
percent of cancer deaths overall.7 Approximate-
ly one in three people who develop CRC die of 
this disease. In Pakistan it constitutes 25.4% and 
20.1% of gastrointestinal malignancies in males 
and females respectively.1 Medical literature 
abounds with evidence that early detection and 
aggressive management of these lesions can sig-
nifi cantly improve patient survival.

Colorectal cancer have been  usually diagnosed 
by barium studies and colonoscopy followed 
by biopsy. Although these techniques provide 
superb visualization of the mucosa, they can-
not determine the depth of mural invasion by 
the tumor or the extent of metastatic disease. In 
patients with colorectal cancer, accurate assess-
ment of tumour extent within and beyond the 
bowel wall, the presence or absence of lymph-
adenopathy and distant metastases is signifi -
cantly important.8

Pre-operative imaging aims to accurately assess 
tumour extent to individualize patient therapy, 
facilitate evaluation of treatment results, assess 
risk of disease recurrence and determine prog-
nosis.8 With the development of high-resolution 
scanners, technical refi nements in obtaining bet-
ter quality studies, and the accumulated clinical 
experience leading to bett er interpretation, the 
role, indications, and accuracy of CT of the co-
lon have dramatically enlarged and improved.9,10 

In this study 66 clinically suspected patients of 
colorectal carcinoma were included with Male: 
Female was 1.6: 1 and Mean ±SD age of patients 
was 58.4±9.1 years (Min – Max = 41 – 70). 
Similar mean age was reported by Ashraf K et 
al.8 Bleeding per rectum was the most  com-
mon presenting symptom of colorectal carci-
noma found in 90.1% followed by complains of 
abdominal pain in 84.8%, Altered bowel habits 
in 50% and weight loss in 50%. In a local study 
“53% presented with rectal bleeding either alone 
or in combination with other symptoms, 41% 

Table 1: Diagnostic accuracy of spiral computed tomography for colorectal 
carcinoma by taking histopathology as gold standard (n = 66)

Histopathology
Spiral CT Positive Negative Results

Positive 59 (TP) 1 (FP) PPV = 98.3%

Negative 2 (FN) 4 (TN) NPV = 66.7%

Results Sensitivity 96.7% Specifi city 80.0% Diagnostic accuracy 95.5%

CT = Computed Tomography , TP = True Positive, FP = False Positive, FN = False Negative, TN = 
True negative, NPV = Negative Predictive Value, PPV = Positive Predictive Value
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presented with altered bowel habits”.11 Another 
study reported the clinical presentation “in ma-
jority of cases was of abdominal pain (32%) and 
altered bowel habits (30%)”. Th e other symp-
toms include weight loss and bleeding per rec-
tum in 22% patients each.8

Sensitivity, specifi city, positive predictive value 
and negative predictive value of spiral computed 
tomography were calculated by taking histopa-
thology as gold standard. Sensitivity, specifi city, 
positive predictive value and negative predictive 
value of trans-vaginal ultrasound were 96.7%, 
80%, 98.3% and 66.7% respectively. Diagnostic 
accuracy of spiral computed tomography was 
95.5%. A study from UK “reported the sensitiv-
ity of CT in the diagnosis of colorectal cancer 
was found to be 100% and the specifi city was 
84%”.4 Ashraf K et al.8 reported “48 out of the 52 
primary malignant lesions were detected on the 
spiral CT yielding a sensitivity of 92%”. Baltha-
zar et al12 found “an accuracy of 58% in 90 pa-
tients”. Freeny et al13 examined 103 patients and 
reported “sensitivity of 61% and a specifi city of 
81% for local tumor extension”. Gazelle et al14 
correctly “assessed 23 of 30 tumors using water 
as intraluminal contrast”. Th e best-published 
results however, are for Hundt et al15 “with an 
accuracy of 81%”. A retrospective review “of pre-
operative CT using an early generation scanner 
showed a sensitivity of 84% in detecting histo-
logically proven cancers”.12 Two studies from 
one centre specifi cally applied the use of CT to 
the elderly. Barium Enema was used as the gold 
standard in one study,16 which found that “CT 
had a sensitivity of 100% and specifi city of 86% 
in detecting cancer”, very similar to this study. 
CT alone was performed in a second study from 
the same centre, in that study  3 of 8 patients hav-
ing abnormal colon fi ndings on CT were confi -
dently diagnosed as having carcinoma which 
was later confi rmed on other investigations.17 
Another study, using ultrafast CT with IV con-
trast medium, demonstrated cancer in 89% of 
cases.18 In another study, CT has a sensitivity 
of 95.2% and an accuracy of 76.6% in evaluat-
ing the local invasion. However, the specifi city 
is only 40.9%.19  Harvey et al.20 reported that its 
sensitivity is 100% and specifi city is 33%. Zhou 

et al.10 reported that its sensitivity is 92.9% and 
specifi city is 50.0%.

Conclusion:
Spiral CT pneumocolon is a quick and non-
invasive method for detecting colorectal carci-
noma. In addition reliable pre-operative deter-
mination of the extent of spread of a colorectal 
carcinoma not only indicates the expected prog-
nosis but also assists management. For obtain-
ing reliable results from CT scan, preparation 
of the patients, especially complete distention 
of the colon using water or air as contrast agent, 
is the most important step. Otherwise, collapse 
of the colon and feces can easily be misinter-
preted as tumor. Many studies have shown that 
water enema spiral CT is a useful modality for 
pre-operative staging of patients with colorectal 
carcinoma.14,15,21

Th e results of study suggested that spiral com-
puted tomography can be used as fi rst choice 
diagnostic test and  has  potential to  replace the 
lengthy tiresome colonoscopic procedure in the 
investigation of colo-rectal carcinoma
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