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Colorectal cancer (CRC) is the third most com-
mon cause of cancer and the second leading

cause of cancer mortality in Canada. The approxi-
mate lifetime risk is 5% for an individual with no
predisposing risk factors. The risk increases after
age 50 and is slightly more common in males. CRC
is an important health problem—approximately
140,000 North Americans will develop it and 60,000
die of this cancer annually. 

Is screening effective?
CRC is eminently suitable for screening:
1. It has a long preclinical phase. 
2. Most CRC arise from benign adenomatous
polyps over a period of many years. 
3. Early CRC is treatable with a 90% success rate. 
4. Effective and safe screening tests are available.

Fecal occult blood testing

This test is based on a chemical reaction between
guiac impregnated slides and hydrogen peroxide
(developer) in the presence of the peroxidase-like
activity of hemoglobin, and detects the presence of
hemoglobin in the stool. If positive, the chance of
finding neoplasia increases with the number of

slides that are positive (Table 1).
Fecal occult blood testing (FOBT) has been

extensively studied. In the Minnesota trial of cancer
screening using FOBT, there were 47,000 subjects
and the demonstrated drop in colon cancer mortality
was 33%.1 Similar results were obtained in the New
York trial, with a 42% decrease in mortality, and in
the Danish and U.K. trials, with reductions in mor-
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Table 1

Risk of neoplasia compared to number
of positive slides
No. of slides positive % with neoplasia

0/3 9

1/3 23

2/3 33

3/3 53
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tality by 18% and 15%, respec-
tively.2-4 The decrease in colon
cancer mortality was primarily
from a decrease in stage four
cancers. Screening with FOBT
should be done yearly. False
positives and negatives can be
a problem as FOBT tests for
blood in the stool and not for
cancer and, furthermore, cancers may bleed inter-
mittently. The sensitivity of an individual FOBT for
detection of advanced neoplasia is low (about 30%
to 40%), and the positive predictive value is 56% for
any neoplasia and 40% for advanced neoplasia. The
negative predictive value is 64% and 88%, respec-
tively.5

FOBT has the advantage of being widely available,
inexpensive, and noninvasive. It has been positively
evaluated in randomised, controlled trials document-
ed to reduce mortality from colon cancer. Even if
individual sensitivity of the FOBT is low, when per-
formed yearly, its cumulative sensitivity increases
substantially.6 Based on the evidence from these trials,
yearly FOBT is indicated in the screening for CRC.

Flexible sigmoidoscopy

Flexible sigmoidoscopy (FS) has been demonstrated
to be highly effective in observational studies, and
specific in the detection of distal neoplasia and
reduction of cancer mortality from a distal CRC.7,8 It
is not a sensitive or specific tool for triaging patients
with a proximal neoplasia and, therefore, its disad-

vantage is that it fails to detect
40% to 50% of proximally sit-
uated cancers.9 FS is also fre-
quently done without sedation
and may be uncomfortable for
the patient. Also, the extent of
the distal colon examination
may vary on the skill of the
operator. 

The addition of sigmoidoscopy to FOBT increas-
es the rate of detection of neoplasia.10 Evidence sug-
gests there is a greater reduction in mortality from
CRC when both tests are performed, rather than
when each test is done alone.

Colon X-ray

Barium contrast examination has a sensitivity of
50% to 75% and a specificity of approximately
80% to 85% in the detection of CRC. It has a low
sensitivity (less than 50%) for lesions one cen-
timetre or smaller in size.11 Areas where lesions
are more likely to be missed are within the rec-
tosigmoid and the cecum. The benefit of this
examination is its relative availability. Also, the
test does not require sedation, however, it may be
uncomfortable for the patient.

CT colonography

Virtual reality technology permits visualisation of
the colorectum (virtual colonoscopy). It has around
90% sensitivity for lesions larger than one centime-
tre, however, for smaller lesions, the sensitivity is
significantly lower.12 The technique of CT imaging
of the colon is quite new and will require further
assessment. The disadvantages of this technique are
its cost and its poor detection rate of smaller and flat
lesions. However, it is minimally invasive, safe and
has a good accuracy for detection of neoplasia.
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Practice Pointer
Flexible sigmoidoscopy performed
yearly has a significant role in can-
cer screening and this role is
enhanced when used in combina-
tion with fecal occult blood testing.



Colonoscopy 
Colonoscopy is the current gold standard for cancer
or polyp detection. It allows for the direct inspection
of the entire colon and removal or biopsy of any neo-
plastic lesions. In the hands of endoscopic experts, it
is a highly sensitive and specific examination. It
must be performed under sedation, thus providing
the patient with little or no discomfort. The risk of
perforation or bleeding is approximately 0.1%.12

What are the new methods?

Fecal screening for genetic mutations using DNA
analysis has the advantage of screening the entire
colorectum for a potential neoplasia. It is presently
being tested and not yet commercially available in
Canada. Its obvious advantage is the ease in collect-
ing a test sample and that there is no need for bowel
preparation.

How to determine a
screening strategy?
The approach to screening for CRC needs to take
into consideration the patient’s risk factors, and then
stratify and select the appropriate screening strategy.

In individuals who are asymptomatic and have no
increased risk of cancer, it is recommended that
colon cancer detection start at age 50, with yearly
FOBT and a digital rectal exam. Flexible sigmoi-
doscopy should be performed every five years or a
colonoscopic exam every 10 years. 

In individuals who have a slightly increased risk
(i.e., a second-degree relative had CRC or there is a
history of adenomatous polyps), a colonoscopy or a
double contrast barium enema/FS should be per-
formed every five to 10 years.

In moderate risk asymptomatic patients (i.e.,
those with a first-degree relative aged 55 or younger,
or two or more first degree relatives of any age with
a history of CRC or adenomatous polyps),
colonoscopy should start at age 40, or 10 to 15 years
before the age of presentation of the youngest case
in the family, and then five yearly. 

In those with an affected first-degree relative over
55, colonoscopy should be performed at age 50, or 10

Practice Pointer
In patients who carry the mutated gene for
familial adenomatous polyposis, colectomy is
indicated in the late teens, as they will invari-
ably develop CRC with advancing age.
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to 15 years before the relative’s age of diagnosis with
followup colonoscopies in five- to 10-year intervals. 

What about high-risk patients?

Those with a family history of familial adenomatous
polyposis are at a very high-risk and should undergo
genetic testing to document the presence of a mutat-
ed gene. Colectomy is indicated in the “late teens” in
carriers of this mutation, as these patients invariably
develop CRC with advancing age. For family mem-
bers in whom the gene mutation is not documented,
screening with FS should be done at 18, 25, and 35
years to help exclude false negative genetic testing.

When there is a family history of hereditary
nonpolyposis colon cancer, colonoscopy should be
done on a yearly basis, starting 15 years before the
age of onset in the earliest affected family mem-
ber. These patients should undergo genetic coun-
selling and testing. Colonoscopy should start on a
one- to two-year basis starting in the third and
fourth decade or ten years before the age of onset
in the earliest affected family member and yearly
after age 40.

If there is a personal history of inflammatory
bowel disease (IBD), the risk is significantly
increased in individuals with extensive disease
(i.e., pancolitis > L-sided colitis, however, not
increased in those with proctitis), and with dura-
tion of the disease, even if the patient is
asymptomatic. The risk is estimated at 2%
after 10 years of onset, 8% after 20 years, and
18% after 30 years.

Colon cancer risk is similar with Crohn’s
disease and ulcerative colitis. Screening should
start eight to 10 years after the onset of colitis
in patients with pancolitis and after 15 years in
those with left-sided colitis. Colonoscopy
should be performed in one- to two-year inter-
vals, with the shorter interval after 20 years of
disease. In patients who have sclerosing
cholangitis complicating IBD, the risk of can-

cer is increased even more and screening should
start after five years of the disease.

In patients who have had a documented adeno-
matous polyp one centimetre or larger removed, the
surveillance colonoscopy should be performed three
years later and then in five-year intervals. For those
with multiple polyps, the followup colonoscopy
should be done one year later, if negative two to
three years later, and if none present, then every five
years. If recurrent polyps are present, then repeat
colonoscopy should be done every one to two years
until clear on two successive colonoscopies, and
then every five years. 

When should I begin screening?

In asymptomatic, no-risk patients, screening for
colorectal cancer is recommended to begin at age
50. This screening is necessary because the inci-
dence of CRC increases significantly after this
age. The annual incidence is 24 cases per 100,000
between the ages of 45 to 49, and the incidence
increases to 48 cases per 100,000 between the ages
of 50 to 54. In a recent study over 900 subjects
were examined with colonoscopy and no carcino-
ma was detected. In this study, adenomatous
polyps were detected in 8.7% and advanced neo-
plasm (large adenoma or adenoma with villous
features or the presence of high grade dysplasia) in
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Take-home message
• Colon cancer screening is recommended for prevention
and early detection of colorectal cancer. 
• The debate is ongoing as to which of the diagnostic
strategies is the preferred one, based on its effective-
ness to detect CRC, as well as its availability, safety,
cost, and patient acceptance.
• Approaches to preventing colorectal cancer are rapid-
ly developing and will change as new data and new
screening methods become available.



3.5%, but no cancer. Therefore, indication for
colonoscopic detection of cancer in asymptomatic
patients between the ages 40 to 49 years old is
uncommon.13
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