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Abstract

Cancer as a cause of death is missed mostly in many parts of India. Mortality continues to rise from colorectal
cancers that could well be prevented. Genetic, familial and dietary factors significantly account for increased risk
of colorectal cancers. More so, large bowel origin of cancer; as a primary lesion or a source of distant metastases
is undetected in a large number of patients in the absence of a complete work up. Even with metastatic disease,
patients with colorectal cancer survive for many years unlike those having upper gastrointestinal cancers.
Colorectal malignancy is potentially curable if detected early by several established screening methods. Today
there is a range of options for CRC screening in the average-risk population, with current technology falling into
2 general categories: stool tests, which include tests for occult blood or exfoliated DNA; and structural exams,
which include flexible sigmoidoscopy (FSIG), colonoscopy, double-contrast barium enema (DCBE) and computed
tomographic colonography (CTC). Any one of these options applied in a systematic program of regular screening
has the potential to significantly reduce deaths from CRC. Computerized tomographic scanning colonoscopy
(CTC) is the least invasive outpatient procedure and not well recognized in India as a screening tool. CTC is a
minimally invasive imaging examination of the entire colon and rectum and uses Multi detector CT scanner
to acquire images and advanced 2-dimensional (2D) and 3-dimensional (3D)-image display techniques for
interpretation. Clinical trials including large cohorts studies of CTC yielded promising results and paved the way
for larger multicenter screening trials. CTC sensitivity and specificity for large (10 mm) polyps was found to be
as high as 85% to 93% and 97% respectively. The majority of studies assessing the relative acceptability of CTC
and conventional colonoscopy in patients who have undergone both tests on the same day have demonstrated
a preference for CTC. Screening of average-risk adults with CTC should commence at age 50 years though the
interval for repeat examination after a negative CTC has not been studied. However, screening may be limited to
select groups in India because of our own limitations.
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Introduction

The burden of colorectal cancer (CRC) has risen
rapidly in the economically developed Asian
countries and India is no exception. Unlike a few
other cancers, CRC seems to be on the rise in India.
Although accurate figures on the estimated annual
increase of the disease are not available in India, it
is established that CRC is the third most common
cancer globally [1-6]. Reliable time trends for India
are available only from the Bombay registry which
shows a significant increase in the incidence of colon
cancer for both men and women over two decades.
Thereisalack of national and professional guidelines
on colorectal cancer screening in our country, and
resources are scarce with variable governmental
support. Mortality continues to rise from colorectal
cancers that could well be prevented. There are a
number of factors that may influence origin of this
tumor types including environmental and genetic
factors linked to enhanced surveillance.

Incidence of colorectal cancer is highestin developed
countries such as the United States and Japan, and
lowest in developing countries like Africa and Asia.
Incidence is slightly higher in men than women, and
is highest in African American men. The burden
of CRC has risen rapidly in some economically
developed Asian countries like Japan, South Korea
and Singapore [7, 8]. CRC is the third most common
malignant neoplasm worldwide and the second
leading cause of cancer deaths in the United States.
It is estimated that there will be 142,570 new cases
diagnosed in the United States in 2010 and 51,370
deaths due to this disease [9, 10]. The incidence
is higher in men than in women. It ranges from
50.0 per 100,000 per year in Hispanic men to 68.4
per 100,000 per year in African American men. In
women it ranges from 35.1 per 100,000 per year in
Hispanics to 51.7 per 100,000 per year in African
Americans. The age-adjusted mortality rates for
men and women are 24.8 per 100,000 per year in
men and 17.4 per 100,000 per year in women [11,
12]. About 6% of Americans are expected to develop
the disease within their lifetime and about half of
those will die from it. Age-specific incidence and
mortality rates show that the vast majority of cases
are diagnosed after age 50 years; about 7% of CRCs
occur younger than age 50 years [13].

A more recent study of British vegetarians found
a 12% non-significant increase in CRC among the

Vol. 4 | Issue 3 | July - September 2016

vegetarians in comparison to meat eaters. The multi
European EPIC study which followed 142,605 men
and 335,873 women for amedian of 8.7 years showed
a small inverse association between intake of total
fruits and vegetables and CRC risk in non-tobacco
users. This study also reported a 20% increase risk
(non-significant) for CRC in current smokers with
high fruit and vegetable consumption [14, 15].

Colon cancer in India

National Cancer Control Program helpsin identifying
the burden of cancer cases in India. However, there
is no policy on screening for colon cancer separately.
The three year report of Population Based Cancer
Registries (PBCR 2006-2008) under National
Cancer Control Program reported age adjusted
incidence rates for colon cancer in the Imphal West
district which was highest followed by Bangalore
and Mumbai [1, 2, 4]. In the PBCR, Bangalore, the
number of incident colon cancer cases among males
is 3.88% and the number of incident colon cancer
cases among femalesis 2.72%. However, the Hospital
Based Cancer Registry (HBCR)-2004-2006 reported
the number of incident colon cancer cases among
males was 1.52% and among females the colon
cancer incidence was 0.87% (ncrpindia.org/Annual
_Report.aspx). Most of the time the colon cancers are
detected when patient has symptoms and reports
to the hospital. Data available from Tata Memorial
Hospital, Mumbai demonstrates a total of 555 cases
of colorectal cancer (CRC) diagnosed over a 32 year
period (1941-1972). However in the year 2006 alone
560 cases of CRC were treated in the same institution
indicatingasignificantincreaseinnumberofpatients.
This rise in patient load was explained by awareness
among the subjects, enhanced surveillance for early
detection, improved technologies for early detection
and increase in population in general with increase
in number of elderly patients in particular as it is
common in this age group. It was also expected that
with improvement in economic status there will be
a further increase in number of cases [2]. Previous
data from Tata Memorial hospital showed that even
30 years ago, the incidence of CRC was higher in
Zoroastrians (Parsis) which is a socio-economically
well off community.

Unpublished data from Kasturba Hospital, Manipal,
Karnataka showed a total number of 108 patients
diagnosed / treated for colon cancer during the
period from Jan 1st to 31st Dec 2008. The average



age at diagnosis was 57.5 years with a slightly male
preponderance. At the time of diagnosis, 60% of the
malignancies were in Duke‘s stage Band 30% were in
Duke’s stage C with an expected 5 year survival rates
of 64% and 27% respectively. An alarming number
of 796 patients during the following consecutive
years, 2009, 2010 and 2011 were diagnosed and
verified. There appeared to be a steady but small
increase in the incidence during these years with a
male preponderance. Thirty per cent of the cancer
was confined to rectum. Rectosigmoid and ascending
colon were affected in 8% each of these patients.

A study conducted in Kashmir Valley registered 212
cases out of which 53.3% were Colon cancers with a
male to female ratio of 1.2:1. The article by Javid et al.
reports that the incidence rates for CRC in Kashmir
(an area with distinct cultural and food habits) are
enigmatically as low as in other parts of India. This
study also found that the CRC in Kashmir is more
common in men, in olderindividuals and in the urban
regions. Like the rest of India, rectal cancer was more
common than colon cancer [3]. The crude incidence
rate of colorectal cancer was 3.65/ 100,000; it was
3.78 in males and 3.50/ 100,000 in females. The
incidence rates for colorectal cancer in Muslims
and Hindus were different. The crude incidence
for colorectal carcinoma was highest for district
Srinagar 6.19/ 100,000 (urban area) and lowest for
district Kupwara (rural area) 1.59/ 100,000. The
highest numbers of cases were detected in the age
group 55-59 years (n = 34). The age specific rate for
colorectal carcinoma was highest in the age group
55-59 years (17.21/ 100,000) followed by 65-69
years (14.86/ 100,000).

The intra country variation of the incidence rates of
CRC across India is limited, unlike the striking north
south differences in the incidence rates of stomach
cancer and gall bladder cancer. Population based time
trend studies show a rising trend in the incidence
of CRC in India [4-6]. Among the groups that have
a high incidence of CRC are those with hereditary
conditions, such as familial adenomatous polyposis
and hereditary nonpolyposis CRC (inherited in an
autosomal dominant manner). Combined, the two
groups account for no more than 6% of CRCs. More
common conditions associated with an increased
risk include a personal history of CRC or adenomas;
first-degree relative with CRC; a personal history
of ovarian, endometrial, or breast cancer; and a

personal history of long-standing chronic ulcerative
colitis or Crohn colitis [16, 17]. These high-risk
groups account for about a quarter of all CRCs.
Limiting screening or early cancer detection to
only these high-risk groups is expected to miss the
majority of CRCs in the western population [18].
Although there is as yet no scientific evidence for
starting a CRC screening programme in India, as the
incidence of CRCis still several folds lower than in the
developing and developed countries, the rising trend
may necessitate initiation of screening programmes
in selected population as above [19, 20].

Five-year survival is 90% if the disease is diagnosed
while still localized (i.e., confined to the wall of
the bowel), but only 68% for regional disease (i.e.,
disease with lymph node involvement) and only 10%
if distant metastases are present [21]. Recently, due
to reduced exposure to risk factors, early detection
efforts, polypectomy and improved treat has been
attributed to reduced trends in CRC incidence and
mortality rates [22]. However, in the near term,
even greater incidence and mortality reductions
could be achieved if a greater proportion of adults
received regular screening. Although prospective
randomized trials and observational studies have
demonstrated mortality reductions associated
with early detection of invasive disease, as well as
removal of adenomatous polyps a majority of adults
are not receiving regular age- and risk-appropriate
screening or have never been screened at all [23, 24-
26].

Polyps (adenomatous and non-adenomatous)

Worldwide cancer screening programs have
reduced mortality through a reduction in incidence
of advanced disease. Modern CRC screening can
achieve this goal through the detection of early-
stage adenocarcinomas, detection and removal
of adenocarcinomas and adenomatous polyps
respectively, the latter generally accepted as non-
obligate precursor lesions. Although, adenomatous
polyps are common in adults overage 50 years,
the majority of polyps will not develop into
adenocarcinoma. However, histology and size of
the polyp will determine their clinical outcome as
these may represent approximately one-half to two-
thirds of all colorectal polyps and are associated
with a higher risk of CRC [27]. Therefore, most CRC
screening studies evaluate polyps greater than or
equal to 10 mm and define as invasive CRC, as well
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as advanced adenomas along with histologically
having high-grade dysplasia or significant villous
components. These have been described in detail
and suggest importance of colorectal polyps in the
development of CRC is largely indirect; however,
evidences are convincing [28-30].

Screening for colon cancer

Today there is a range of options for CRC screening
in the average-risk population, with current
technology falling into 2 general categories: stool
tests, which include tests for occult blood or
exfoliated DNA; and structural exams, which include
flexible sigmoidoscopy (FSIG), colonoscopy, double-
contrast barium enema (DCBE), and computed
tomographic colonography (CTC). Stool tests are
best suited for the detection of cancer, although they

also will deliver positive findings for some advanced
adenomas, while the structural exams can achieve
the dual goals of detecting adenocarcinoma as well
as identifying adenomatous polyps [31]. These tests
may be used alone or in combination to improve
sensitivity or, in some instances, to ensure a complete
examination of the colon if the initial test cannot be
completed. Although screening tests for CRC vary in
terms of the degree of supporting evidence, potential
efficacy for incidence and mortality reduction, cost-
effectiveness and acceptability, any one of these
options applied in a systematic program of regular
screening has the potential to significantly reduce
deaths from CRC. Table 1 shows the American Cancer
Society recommendations for the early detection of
cancer in average-risk asymptomatic [32].

Table 1: American Cancer Society recommendations for the early detection of cancer in average-risk asymptomatic.

Population Test or procedure

Frequency

Stool DNA test, or

Colonoscopy

Colonography)

Men and women 50 aged = 50 years ~ FOBT (fecal occult blood test) with atleast ~Annual, starting at age age 50 years
50% test sensitivity for cancer, or FIT
(fecal immunochemical test) with at least
50% test sensitivity for cancer, or

Flexible sigmoidoscopy, or

FOBT and flexible sigmoidoscopy, or

DCBE (Double Contrast Barium Enema), or Every 5 years, starting at age 50 years

CTC (Computed Tomography

Interval uncertain, starting at Age 50 years
Every 5 years, starting at age 50 years

Annual FOBT (or FIT) and flexible
sigmoidoscopy every 5 years, starting
at age 50 years with at least 50% test
sensitivity

Every 10 years, starting at age 50 years.

Every 5 years, starting at age 50 years

However, certain limitations preclude the use of
CTC as a screening modality in the Indian context.
The incidence of CRC in India is still several folds
lower than in most developing and developed
countries. A large percentage of individuals needing
colorectal cancer screening in India cannot afford
CTC. Widespread use of CTC for colorectal cancer
screening is limited due to the need for reader
training and the limited opportunities currently
available. It may become an acceptable option if
made available to the population in select patients.
Therefore, the screening for CRC in Indian context
may be limited to a) Individuals diagnosed earlier
with adenomatous polyps, b) Individuals who have
undergone surgery to remove prior colorectal
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cancer, c) Individuals with immediate relatives
diagnosed with precancerous colorectal polyps or
colorectal cancer, d) Individuals with inflammatory
bowel disease like Crohn’s disease and e) Individuals
suffering from one out of two specific syndromes i.e.
hereditary nonpolyposis colon cancer (HNPCC) or
familial adenomatous polyposis

Computed tomography
virtual colonoscopy (CTC)

colonography/

Computed tomography colonography/ virtual
colonoscopy (CTC), also referred to as virtual
colonoscopy, is a minimally invasive imaging
examination of the entire colon and rectum. CTC
uses CT to acquire images and advanced 2D and 3D-



image display techniques for interpretation. Since its
introduction in the mid-1990s, there have been rapid
advancements in CTC technology. Multidetector CT
permits image acquisition of thin 1 to 2 mm slices
of the entire large intestine well within breath-hold
imaging times. Computer imaging graphics allow for
visualization of 3D endoscopic flight paths through
the inside of the colon, which are simultaneously
viewed with interactive 2D images. The integrated
use of the 3D and2D techniques allows for ease of
polyp detection, as well as characterization of lesion
density and location. The 2D images also allow for
evaluation of the extra colonic structures. Adequate
bowel preparation and gaseous distension of the
colonareessentialtoensureasuccessful examination.
Patients typically undergo full cathartic preparation
along with a clear liquid diet the day before the study,
similar to the requirements for colonoscopy. Tagging
of residual solid stool and fluid with barium and / or
iodine oral contrast agents is being increasingly used
and validated in large trials. At CT, a small-caliber
rectal catheter is inserted into the rectum, followed
by automated or manual insufflations of room air
or carbon dioxide. Intravenous contrast generally
is not given to patients undergoing screening but
can be helpful in some patients with more advanced
symptoms. Typically, the entire procedure on the
CT table takes approximatelyl0 minutes, with no
sedation or recovery time needed. Research into
non cathartic approaches to minimize the bowel
preparation is underway, but this technique has not
yet been validated in a multicenter screening trial
[33-35]. However, under conditions where same-
day or next-day referral for colonoscopy would be
possible, one drawback of non-cathartic CTC is that
a cathartic bowel preparation would still be required
prior to removal of polyps.

Efficacy of CTC

The test performance characteristics of CTC for polyp
detection are derived by using optical colonoscopy
(0C) as the reference standard. Early single-center
CTC clinical trials involving small, polyp-rich
cohorts provided encouraging initial results and
served as proof of concept that paved the way for
larger multicenter screening trials [36-38]. Two
early trials by Cotton et al. and Rocky et al. included
approximately 600 subjects each and observed per-
patient sensitivity for large polyps of 55% and 59%,
respectively [39,40]. However, these 2 studies did not
evaluate screening in an asymptomatic population,

nor did they apply the latest CTC techniques. A
recently initiated multi-institutional screening trial
using more advanced CTC techniques demonstrated
more favorable performance. Pickhardtet et al.
studied 1,233 asymptomatic adults and introduced
the techniques of stool tagging and primary 3D
polyp detection, neither of which were used in the
2 earlier multi-institutional trials [41]. This trial
reported 94% sensitivity for large adenomas, with a
per-patient sensitivity for adenomas 6 mm of 89%.
It was demonstrated that specificity (when polyps
were matched for size) was 97.4% for lesions 1 cm
but declines to 84.5% for all lesions to all lesions 6
mm.

In 2005, two meta-analyses reviewed the cumulative
published CTC performance data, including both
high-risk and screening cohorts with one analysis
representing 33 studies on 6,393 patients [42, 43].
On a per-patient basis, pooled CTC sensitivity and
specificity for large (10 mm) polyps was found to be
85% to 93% and 97 %, respectively. Pooled sensitivity
and specificity for detection of small polyps (6 to 9
mm) was 70% to 86% and 86% to 93%), respectively.
Of note, the pooled CTC sensitivity for invasive CRC
was 96%, comparable with the reported sensitivity
for optical colonoscopy [35, 42, 44].

There also are a number of CTC trials currently in
progress within the United States and Europe. Initial
results from smaller screening trials utilizing 3D
polyp detection by Cash et al. and Graser et al. have
shown CTC performance characteristics similar to
that of Pickhardt et al.,, providing at least a measure
of independent validation for this screening
technique [45, 46]. Also of particular interest is the
recently completed ACRIN Study 6664, a National CT
Colonography Trial, which is sponsored and funded
by the National Cancer Institute. The primary
aim of this trial was to assess CTC performance
for large adenomas and advanced neoplasia in a
large screening cohort of 2,500 patients across 15
institutions. State-of-the-arttechniquesincluded oral
contrast tagging, colonic dissention with automated
carbon dioxide delivery, multi detector row CT (16
slice) with thin collimation, and both 2D and 3D
polyp detection on dedicated CTC software systems.
Specialized training and achievement of a high level
of expertise were required of the radiologists prior
to participation in the study. Preliminary findings
announced at the 2007 annual meeting of ACRIN
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on September 28, were consistent with other recent
studies using state of the art techniques.

Beyond validation, a recent study demonstrated the
efficacy of CTC to select patients who would benefit
from therapeutic polypectomy. Kim et al. recently
reported comparative results from primary CTC
(with selective recommendation for therapeutic
colonoscopy) and primary OC screening arms
among 120 and 163 mostly asymptomatic adults,
respectively [14, 47]. Although this study did not
randomize participants to CTC versus OC, apart
from a slightly higher proportion of individuals with
a family history in the OC group, the 2 groups were
similar. Similar rates of advanced neoplasia were
found in each group with 3.2% in the CTC group and
3.4% in the OC group [47].

CTC has a number of potential advantages compared
with conventional fiber optic colonoscopy. It is a
noninvasive technique, requires no sedation, and can
be completed in a much shorter time. The majority
of studies assessing the relative acceptability of
CTC and conventional colonoscopy in patients who
have undergone both tests on the same day have
demonstrated a preference for CTC. CTC is also safer
than colonoscopy. Colon perforation occursin 1:1000
patients who undergo conventional colonoscopy, and
the mortality rate is 1: 5000. Although experience
with CTC is much more limited, no CTC related colon
perforations have been reported, and it is likely
that the morbidity and mortality associated with
CTC will be similar to those for air contrast barium
enema (perforation rate of 1:10000 and mortality
rate of 1:50000). CTC has the potential to examine
the colon completely in nearly all patients, whereas
conventional colonoscopy is incomplete in 5-10% of
average patients. In addition, CTC eliminates blind
spots that can be problematic with conventional
colonoscopy. For example, CT colonography is able
to demonstrate lesions behind haustral folds and
beyond bends in the colon because of its ability
to provide an endo luminal view of the colon in
both forward and reverse directions and its ability
to demonstrate the colon in both 2D and 3D
perspectives. For the same reasons, localization of
colonic lesions is more accurate with CTC than with
fiber optic colonoscopy.

The National CT Colonography Trial of the American
College of Radiology Imaging Network was designed
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to assess the accuracy of CT colonography in
detecting histologically confirmed, large colorectal
adenomas and cancers (2 10 mm in diameter), with
optical colonoscopy (the current clinical standard
for colorectal cancer screening) and histologic
review used as the reference standard” In this study
of asymptomatic adults, CT colonographic screening
identified 90% of subjects with adenomas or cancers
measuring 10 mm or more in diameter [48].

Benefits of CTC

CTC provides a time-efficient procedure with good
accuracy and minimal invasiveness. No sedation or
recovery time is required, nor is a chaperone needed
to provide transportation after the procedure. Time
permitting, patients can return to work on the same
day.

CTC is a minimally invasive test; the risk for colonic
perforation during screening is extremely low.
In the collective experience of the International
Working Group on Virtual Colonoscopy, there were
no cases of perforation in over 11,000 screening CTC
examinations, and out of nearly 22,000 total CTC
examinations (screening and diagnostic), there was
only one symptomatic perforation, corresponding
to a symptomatic perforation rate of 0.005% [49].
Colonic distension with low-pressure carbon dioxide
delivery may be safer than insufflations of room air.
Rates of perforation are part of the quality metrics
being collected by the ACR. CTC produces an image
not only of the colon but also the upper and lower
abdomen, there is a chance that incidental extra
colonic findings will be observed.

Although the overall rates of extra colonic findings
have been reported to range from 15% to 69%,
the incidence of clinically significant extra colonic
findings at CTC has ranged from 4.5% to 11% in
various patient cohorts [50-53]. In an asymptomatic
screening population, the incidence of unsuspected
but potentially important extra colonic findings
is approximately 4.5%, but findings of minimal or
moderate potential clinical significance, such as
cholelithiasis (6%) and nephrolithiasis (8%), are
more common [53].

Standardization of the evolving technology and
consensus related to the reporting of findings will
be essential for effective implementation of CTC
screening. A consensus statement of a standardized



reporting structure for CTC findings was recently
published, modeled after the Breast Imaging
Reporting and Data System’s (BI-RADS) reporting
of mammography [54]. This reporting structure,
termed the “CT Colonography Reporting and Data
System (C-RADS)” describes how to report lesion
size, morphology, and location, with a summary
category score per patient.

Screening of average-risk adults with CTC should
commence at age 50 years. The interval for repeat
exams after a negative CTC has not been studied, and
is uncertain. However, if current studies confirm the
previously reported high sensitivity for detection of
cancer and of polyps 6 mm, it would be reasonable
to repeat exams every 5 years if the initial CTC is
negative for significant polyps until further studies
are completed and are able to provide additional
guidance. CTC surveillance could be offered to those
patients who would benefit from screening but either
decline colonoscopy or who are not good candidates
for colonoscopy for one or more reasons.

Ultimately, the important issue is not whether CTC is
better or worse than colonoscopy or other screening
tests for colorectal polyp detection. The objective of
colorectal cancer screening is to prevent cancers
and save lives. The unfortunate fact is that current
compliance for colorectal cancer screening programs
is very low, and patients continue to die from
colorectal cancers that could have been prevented. If
implementation of a technique like CTC can improve
colorectal cancer screening compliance, then many
lives can be saved.

Limitations of CTC

CTC requires the same full cathartic bowel
preparation and restricted diet as colonoscopy,
which may decrease patient adherence. As an
“imaging-only” non-therapeutic evaluation of the
colon, patients with polyps of significant size will
require therapeutic colonoscopy for subsequent
polypectomy. Thus, it is possible to offer same-day
polypectomy to patients for whom colonoscopy is
recommended without the need for additional bowel
preparation, although this convenience for patients
requires coordination between radiology and
gastroenterology departments [55]. CTC is similar to
endoscopy and DCBE with respect to the quality of
interpretation being highly operator dependent, and
thus initiatives towards training and certification

are important. Detection of flat lesions has been
variable, ranging from sensitivities of 13% to 65% in
early CTC studies to 80% when using multi detector
CT and combined 3D-2D polyp detection [56, 57].
However, debate continues over the prevalence and
significance of flat colorectal lesions [58-60].

There is controversy over the long-term potential
harms associated with radiation dose effects from CT
examinations. One aspect of this controversy relates
to risk-estimation models, and the other pertains to
the long-term risk of cancer from single and repeated
medical imaging exposures [61, 62]. In a recent
position statement issued by the Health Physics
Society, the health effects of low-dose radiation
exposure (defined as below 50 to 100 mSv—a
threshold many times higher than typical CTC levels)
were considered tobe “eithertoosmalltobe observed
or are non-existent [63]. Nevertheless, although
this risk may be theoretical, there is a growing
concern that more individuals are receiving multiple
diagnostic evaluations with ionizing radiation over a
lifetime and that for some individuals the doses over
alifetime can reach levels that are sufficiently high to
be of concern. It is important to put these issues into
context with respect to screening with CTC. Using
the linear, no-threshold radiation-risk estimate, a
CTC examination in a 50-year-old individual with
an estimated organ dose to the colon of 7 to 13 mSv
(65 mAs) is estimated to add an additional 0.044%
to the lifetime risk of colon cancer [64]. Because
organ radio sensitivity declines with increasing age,
this organ dose is halved for the same examination
taking place at age 70 years. In this same evaluation,
the additional lifetime risk of cancer in any site
associated with a single CTC examination at age 50
years was 0.14%, although the authors stated with
optimized techniques this risk could be reduced by
a factor of 5- to10-fold. More efficient dose protocols
using 50 mAs on 4D CT, similar to the ACR- defined
protocols, have demonstrated decreased estimated
organ dose ranges of 5 to 8 mSv [65].

While acknowledging there is uncertainty about
potential harms from single or multiple CTC
screening examinations, current ACR quality
metrics for CTC define low-dose parameters as a
best practice for minimizing risk to patients [66].
The management of CTC findings is an important
part of a CTC screening program. At this time, there
is consensus that all patients with one or more
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polyps 10 mm or 3 or more polyps 6 mm should be
referred for colonoscopy [67]. The management of
patients with fewer polyps (< 3) in which the largest
polyps 6 to 9 mm remains controversial. Such polyps
are routinely removed if found at OC because of the
opportunity and the risk, albeit low, of advanced
neoplasia. However, in studies that have been limited
to screening cohorts, among individuals whose
largest polyp is 6 to 9 mm in size, the prevalence of
advanced features tends to be low (3.4% to 6.6%)
[68, 69]. At this time, there is ongoing research using
CTC surveillance to evaluate the natural history of
polyps in this size range. Based on expert consensus
and until further evidence is available to provide
additional guidance, a reasonable approach at this
time for patients with 6 to 9 mm polyps identified
on CTC is to recommend therapeutic colonoscopy.
Patients who decline referral to colonoscopy or who
are not good candidates for colonoscopy should be
offered surveillance with CTC.

Optimal management of patients whose largest polyp
is <6 mm detected on CTC is uncertain. Experts from
the American Gastroenterological Association, the
American College of Gastroenterology and the ACR
have reported a range of policies on how to handle
these lesions [70, 71]. There is general agreement
that the risk of advanced features in patients whose
largest polyp is 5 mm is very low. In a recent study
that is able to provide this estimate in a screening
cohort, the prevalence of advanced neoplasia in
patients whose largest polyp was 5 mm was 1.7%
[69]. At this time, there is a pressing need for
multidisciplinary consensus on the reporting and
clinical management of patients whose largest polyp
is < 6 mm.

Obstacles to widespread use of CTC for
colorectal cancer screening

Several obstacles to the widespread use of CTC
for colorectal cancer screening are evident. The
most important obstacle is that the cost of CTC as
a screening procedure is not covered by the vast
majority of third party payers. Currently in the United
States, individuals who undergo CTC for screening
purposes pay for the study themselves. Thus, a large
percentage of individuals needing colorectal cancer
screening cannot afford CTC. Other important issues
related to the widespread use of CTC for colorectal
cancer screening are the need for reader training
and the limited opportunities currently available to
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acquire it. Experience with CTC trials has shows that
interpretation of these examinations is associated
with a learning curve. In terms of detection of colon
cancer and advanced neoplasia, which is the primary
goal of screening for CRC and adenomatous polyps,
recent data suggest CTC is comparable to OC for the
detection of cancer and polyps of significant size
when state-of-the-art techniques are applied. Based
on the accumulation of evidence since the time
CTC was introduced, the expert panel concludes
that there are sufficient data to include CTC as an
acceptable option for CRC screening.

Technique of virtual colonoscopy

The integrated use of both 3D and 2D techniques
allows polyp detection as well as characterization.
However excellent bowel preparation is the
prerequisite for imaging the colon. Thin section
helical CT of the abdomen and pelvis in the prone
and supine position are essential [Figures 1 and 2].

Figure 1: (a) Axial view of CT colonoscopy shows normal
haustral folds and mucosal surface; (b) Longitudinal palette
view of CT colonoscopy demonstrates spread out lumen.




luminal search technique and correlation with 2D
sections to identify the extramural component.
Mobility of the lesion in supine and prone images
indicates residual fecal material, pedunculated polyp
or a rotating colon segment.

Conclusion

The objective of colorectal cancer screening is
to detect cancer in its earliest stage to arrest
the progress and offer long time survival and
even cure. Community based outreach screening
program would improve patient education and help
overcome the hurdles in collection of stool samples
and embarrassment of colonoscopy. Many lives can
be saved if implementation of a technique like CTC
can improve colorectal cancer screening program.
However, limitations preclude the use of CTC as a
screening modality in the Indian context. A large
percentage of individuals needing colorectal cancer
screening in India cannot afford CTC. Widespread
use of CTC for colorectal cancer screening is limited
due to the need for reader training and the limited
opportunities currently available. It is an acceptable
option if made available to the population in select
patients.
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