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Who is at risk for colorectal
cancer?
The lifetime risk for colorectal can-
cer in both men and women in the
United States is approximately
6%. About 93% of diagnoses are
made in patients older than 50
years, with the remaining 7% in
patients 40 to 50 years of age.
Colorectal cancer is rare before
age 40 years. Some data suggest
different relationships between age
and disease incidence by sex and
ethnic group, but these differences
are not large (4, 5).

What factors put individuals at
higher risk for colorectal cancer?
About 10% of adults in the United
States have a first-degree relative
with colorectal cancer. People with
1 or more first-degree relatives with
the disease have a lifetime risk for
colorectal cancer that is 2 to 4
times higher than that for the aver-
age population. Individual risk is
increased the younger the affected
relative.

A first-degree relative with adeno-
matous polyps also increases an
individual’s risk for colorectal can-
cer. This risk is more pronounced if
the affected family member is
younger than 60 at the time of
polyp detection (7). Clinicians

should ask about colon polyps
when collecting family history data.

Several colon cancer syndromes
(hereditary nonpolyposis colorectal
cancer [HNPCC] and familial ade-
nomatous polyposis [FAP]) in
aggregate account for about 5% of
all cases of colon cancer. Colon
cancer risk in these settings
exceeds 80% absent any preventive
measures. Concern about such a
syndrome is usually prompted by
the presence of multiple cases of
colorectal cancer in a family; onset
of cancer before 50 years of age;
and the early onset of some types
of extracolonic cancer, particularly
gynecologic malignancies and can-
cer of the stomach, biliary tree, or
urinary tract (6).

A 2001 systematic review to assess familial

risk for colorectal cancer showed a nearly

2-fold increase in risk in individuals with a

first-degree relative with adenomatous

polyps, a more than 2-fold increase in risk

in individuals with colorectal cancer, and

a more than 4-fold increase in risk in indi-

viduals with more than 1 first-degree rela-

tive with colorectal cancer. The relative risk

was higher for individuals with relatives

diagnosed with colorectal cancer before

age 60 years (relative risk [RR], 2.25) than

for those with relatives diagnosed at or

after age 60 years (RR, 1.82) (8).
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C
olorectal cancer is the fourth most common type of cancer and the
second leading cause of cancer death in the United States (1). Out-
side the United States, the impact of colorectal cancer is also

immense. In terms of global incidence, it ranks third among cancers affecting
women and fourth for men (2). Assuming no improvement in cancer control
strategies, colorectal cancer prevalence rates will increase more rapidly than
U.S. population growth during the years 2000 to 2020, largely because of
population aging (3). Fortunately, ample evidence shows that screening for
colorectal cancer with any of several available strategies significantly
decreases colorectal cancer mortality. Because most cancer arises from adeno-
matous polyps, detection and removal of polyps can substantially decrease the
incidence of colorectal cancer. However, many people who would benefit
from colorectal cancer screening do not receive it.

Risk 
Factors
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Risk Factors... The lifetime risk for colorectal cancer is 6% in both men and
women. The great majority of colorectal cancer diagnoses occur in people age 50
years and older, and the condition is rare before age 40. Risk increases with
increasing age. Having 1 or more first-degree relatives with colorectal cancer
increases a person’s risk for the disease 2 to 4 times over average population risk.
A family history of adenomatous polyps, particularly polyps detected before age
60 years, also increases risk. A history of advanced adenoma, inflammatory bowel
disease, or previous colorectal cancer also increases colorectal cancer risk.

CLINICAL BOTTOM LINE

Prevention
Can patients reduce their risk for
colorectal cancer by modifying
their health behaviors or using
certain drugs?
Epidemiologic studies show associa-
tions between some health behav-
iors and colorectal cancer, so clini-
cians should advise patients about
the potential benefits of such
behaviors in lowering colorectal
cancer risk (see Box). These healthy
behaviors have been associated with
up to 0.5- to 2.0-fold risk reduc-
tions. However, evidence is mixed
for some behaviors, including mod-
ification of fat, fruit, and vegetable
intake. Individuals who are non-
adherent with colorectal cancer
screening are also more likely than
adherent individuals to have other
behavior-related risk factors for
colorectal cancer (9).

Several other micronutrients have
been associated with a decreased
risk for colorectal cancer, but fur-
ther study is necessary before sup-
plemental intake of these specific
items should be routinely recom-
mended. These micronutrients
include calcium; vitamins A, D, and
E; folate; and selenium.

In addition, there is evidence that
postmenopausal estrogen, aspirin,
and other nonsteroidal anti-
inflammatory drugs (NSAIDs) can
decrease the risk for colorectal 
cancer and adenomatous polyps, but
the balance of benefits and harms
does not favor their use for primary
prevention. Prospective trials have
shown that aspirin and other
NSAIDs decrease recurrent polyps,
but the U.S. Preventive Services
Task Force recommends against the
routine use of these drugs for colo-
rectal cancer or polyp prevention in
average-risk individuals (10).

Postmenopausal estrogen supple-
ments have also been shown to
reduce colorectal cancer risk, but as
with aspirin and NSAIDs, the bal-
ance of benefits and harms led the
U.S. Preventive Services Task Force
to recommend against the use of
postmenopausal estrogen for the
primary prevention of colorectal
cancer (11–13).

Health Behaviors Possibly
Associated with a Reduced Risk
for Colorectal Cancer
• Moderate intake of red meat and fat

(both saturated and unsaturated)
• Regular physical activity
• Maintenance of normal body weight
• Avoidance of alcohol and tobacco
• Consumption of 5 to 7 daily servings

of fresh fruits and vegetables
• Adequate calcium and vitamin D

Others common clinical situations
associated with elevated risk include
a history of inflammatory bowel dis-
ease or of advanced polyp formation

(>3 adenomas, adenoma with a vil-
lous component or high-grade dys-
plasia, adenoma larger than 1 cm, or
previous colorectal cancer).



Does the early detection of
colorectal neoplasm improve
patient outcomes?
Colorectal cancer survival is closely
related to the clinical and patho-
logic stage at diagnosis. High-
quality evidence shows that survival
is improved when colorectal cancer
is treated at earlier stages. The 5-
year survival rate for colorectal 
cancer is 80% to 90% when cancer
is limited to the bowel wall, 60%
when lymph nodes are involved,
and less than 10% if metastasis has
occurred at the time of diagnosis
(14). Colorectal cancer detected
before lymph node involvement can
often be effectively treated without
radiation or chemotherapy.

In addition, colorectal cancer
screening not only reduces disease-
associated morbidity and mortality,
it can also prevent cancer occur-
rence by removal of precancerous
polyps (15).

What modalities are effective in
screening for colorectal cancer?
Available evidence supports the use
of a number of different modalities
as screening tests for colorectal can-
cer (Table 1). These include fecal
occult blood testing (FOBT), flexi-
ble sigmoidoscopy, double-contrast
barium enema (DCBE), and
colonoscopy. However, direct evi-
dence from randomized screening
trials is available only for FOBT.
Evidence for barium enema, flexi-
ble sigmoidoscopy alone, and
colonoscopy is ample, but largely

from observational studies rather
than from trials. Newer modalities,
such as DNA-based stool tests and
virtual colonoscopy, show promise,
but definitive evidence for their
effectiveness in colorectal cancer
screening is not yet available.

Fecal Occult Blood Testing
Screening average-risk individuals
over the age of 50 with annual or
biennial FOBT has been shown in
multiple randomized trials to
reduce colorectal cancer incidence
and mortality rates. Annual
screening results in greater reduc-
tion in mortality rate than biennial
screening.

A large, long-duration trial in the United
States randomly assigned 46 551 volun-
teers aged 50 to 80 years to 5 years of
screening with either annual FOBT with a
guaiac-based test, biennial FOBT, or usual
care. The cumulative 13-year colorectal
cancer mortality rate was 33% lower in
the annual group than in the control
group, whereas the biennial group had a
21% lower colorectal cancer mortality rate
than the control group (16, 17).

A Danish trial randomly assigned 61 933
people aged 45 to 75 years to usual care or
screening with an initial nonrehydrated,
guaiac-based FOBT followed by biennial
FOBT for 7 rounds of screening over 13
years. At 13 years, the colorectal cancer
mortality rate was 18% lower in those
screened than among controls (mortality
rate ratio, 0.82 [95% CI, 0.69 to 0.97]) (18).

A population-based trial in the United
Kingdom randomly assigned 152 850 peo-
ple aged 45 to 74 years to either control or
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Prevention... Health behaviors associated with reduced risk for colorectal cancer
in at least some observational studies include moderate intake of red meat and
fat, regular physical exercise, maintenance of normal body weight, avoidance of
tobacco and alcohol, and 5 to 7 daily servings of fresh fruits and vegetables.
Insufficient evidence supports the use of micronutrient supplements for colorectal
cancer prevention. Although postmenopausal estrogen, aspirin, and NSAIDs can
decrease colorectal cancer risk, the balance of benefits and harms does not favor
their use in primary prevention.

CLINICAL BOTTOM LINE

Screening



FOBT at entry and then 3 to 6 rounds of

screening every 2 years. There were 360 

colorectal cancer deaths in the screened

group compared with 420 in the control

group (odds ratio [OR], 0.85 [CI, 0.74 to

0.98]) (19).

A population-based trial in Sweden ran-

domly assigned 68 308 people aged 60 to

64 years to control or 2 rounds of FOBT

screening at baseline and then at 16 to 24

months. Mortality data have not been

published, but were made available for a

meta-analysis of the 4 FOBT trials, which

showed a 16% reduction in colorectal 

cancer death (RR, 0.84 [CI, 0.77 to 0.93]) in

the screening group. In an analysis of 

participants who adhered to screening, the

risk reduction was 23% (20).

When using FOBT to screen for
colorectal cancer, it is imperative
that the test is used correctly, with
specimens obtained at home by the

patient from each of 3 consecutive
bowel movements (see Box). A sin-
gle test performed during a digital 18. Jørgensen OD, Kron-

borg O, Fenger C. A
randomised study 
of screening for 
colorectal cancer
using faecal occult
blood testing: results
after 13 years and
seven biennial
screening rounds.
Gut. 2002;50:29-32.
[PMID: 11772963]

19. Hardcastle JD,
Chamberlain JO,
Robinson MH, et al.
Randomised con-
trolled trial of faecal-
occult-blood screen-
ing for colorectal
cancer. Lancet.
1996;348:1472-7.
[PMID: 8942775]

20. Towler BP, Irwig L,
Glasziou P, et al.
Screening for 
colorectal cancer
using the faecal
occult blood test,
hemoccult.
Cochrane Database
Syst Rev.
2000:CD001216.
[PMID: 10796760]
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Table 1. Advantages and Disadvantages of Available Colorectal Cancer Screening Techniques*
Test Frequency Advantages Disadvantages

FOBT Annual No referral required; inexpensive; Positive tests require follow-up 
RCTs show effectiveness in colonoscopy; many false positives 
decreasing colorectal cancer will require follow-up endoscopy
mortality; noninvasive

Flexible Every 5 years Quicker and less expensive than Does not visualize the entire colon; 
sigmoidoscopy colonoscopy; less intense preparation; uncomfortable for some patients 

no sedation, so patient can go home (no sedation); positive test requires 
without assistance follow-up colonoscopy; requires 

referral in some settings

Double-contrast Every 5 years Less expensive; no sedation, so patient Less sensitive for polyp and cancer 
barium enema can go home without assistance detection than colonoscopy; 

uncomfortable for many patients; 
positive test requires follow-up 
colonoscopy; requires referral 

Colonoscopy Every 10 years Visualization of entire colon and Invasive with low but definite 
rectum; allows for biopsy and risks of adverse events; bowel 
polypectomy, so screening is a 1-step preparation is unpleasant, but 
process; seems cost-effective sedation makes actual test 

comfortable for most patients; 
patients cannot go home 
independently after test; requires 
referral

CT colonography Unknown Shorter test than colonoscopy; Uncomfortable for many patients 
noninvasive; allows visualization of because of air insufflation during 
entire colon and rectum procedure; requires bowel 

preparation; performance is 
operator-dependent; not presently 
endorsed for screening; requires 
referral

*CT = computed tomography; FOBT = fecal occult blood test; RCT = randomized, controlled trial.

How to Use Fecal Occult Blood Testing to Screen
for Colorectal Cancer
• Instruct patient to avoid red meat and more than

1 aspirin or NSAID for 3 days before and during
testing

• Instruct patient to collect 2 stool samples from each
of 3 consecutive bowel movements and apply to 3
cards, then return slides for development by trained
personnel

• Positive FOBT is defined as 1 or more of 6 slides
positive

• All positive tests should be followed by colonoscopy
(not by repeat FOBT testing, even in the absence of
recommended dietary restriction)

• When using a combination of FOBT and sigmoi-
doscopy for screening, FOBT should be done first
because a positive result would lead to colonoscopy
instead of flexible sigmoidoscopy.

• A single FOBT during rectal examination is 
inadequate.



rectal examination in the office is
not adequate for screening (21).
Any FOBT test with 1 or more
positive slides is considered positive
and warrants follow-up
colonoscopy. Inadequate follow-up
is frequently reported in primary
care settings (22).

There is increasing evidence that
immunochemical, as opposed to
guaiac-based, FOBT may offer
improved performance characteris-
tics for screening. This newer 
technology is used like other
FOBTs and does not have a 
substantial impact on cost (23).

Flexible Sigmoidoscopy
3 case–control studies show that
screening with sigmoidoscopy every
5 years is associated with reduced
colorectal cancer mortality. More
definitive data are awaited from 3
ongoing trials.

A case–control study nested within a ran-

domized trial of a health check-up that

included sigmoidoscopy compared case-

patients that had died of colorectal cancer

with control participants who had not. For

cancer within the reach of the sigmoido-

scope, 8.8% of case-patients and 24.4% of

control participants had a rigid sigmoido-

scopy within the previous 10 years (OR

for colorectal cancer, 0.41 [CI, 0.25 to

0.69]). Cancer rates were similar among

case-patients and control participants for

cancer beyond the reach of the sigmoido-

scope (24).

Another case–control study matched 74

patients who died of colorectal cancer to

206 controls. Previous sigmoidoscopy had

occurred in 10% of case-patients and 30%

of control participants (OR for colorectal

cancer, 0.21 [CI, 0.08 to 0.52]). The effect

was limited to distal cancers (25).

In a case–control study that matched 8722

case-patients with colon cancer and

7629 case-patients with rectal cancer to

control participants, case-patients with

cancer were less likely to have undergone a

previous endoscopic procedure (mostly

flexible sigmoidoscopy) than control par-

ticipants (OR for colon cancer, 0.51 [CI, 0.44

to 0.58], OR for rectal cancer, 0.55 [CI, 0.47
to 0.64]) (26).

Combined Fecal Occult Blood Testing
and Flexible Sigmoidoscopy
Clinicians should consider using
both FOBT and flexible sigmoi-
doscopy in combination, as several
studies suggest that using the tests
in combination may detect more
cases of cancer and reduce colorectal
cancer mortality rates more than
either modality alone (27–29).

In a study in the Veteran’s Administration
system, FOBT detected 23.9% of patients
with advanced neoplasia, flexible sigmoi-
doscopy detected 70.3%, and the tests
combined detected 75.8% (30).

Double-Contrast Barium Enema
The effectiveness of DCBE as a
screening test to prevent colorectal
cancer mortality has been extra-
polated from observational data.
However, the use of DCBE has
become less common, particularly
in settings where endoscopic
screening is available, because 
many patients find DCBE uncom-
fortable. Any abnormal DCBE
result must be followed by
endoscopy, leading to a multistep
screening process.

In a study comparing results of colon-
oscopy with DCBE in the surveillance of
580 individuals with previous polyps,
DCBE detected polyps in only one third of
individuals found to have 1 or more ade-
nomas on colonoscopy, indicating that
DCBE cannot be considered a substitute for
colonoscopy (31).

Colonoscopy
Colonoscopy permits visual exami-
nation of the entire colon and
detects most cases of early-stage
cancer and at least twice as many
polyps as flexible sigmoidoscopy
(32). A number of studies have
shown increased detection of 
adenomas and carcinomas with
colonoscopy compared with FOBT
or flexible sigmoidoscopy (33–35).
However, to date there are no ran-
domized, controlled trials evaluating
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ity. J Natl Cancer
Inst. 1992;84:1572-5.
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Intern Med.
1995;123:904-10.
[PMID: 7486484]

27. Winawer SJ, Fle-
hinger BJ, Schotten-
feld D, et al. Screen-
ing for colorectal
cancer with fecal
occult blood testing
and sigmoidoscopy.
J Natl Cancer Inst.
1993;85:1311-8.
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the efficacy of screening
colonoscopy in the primary preven-
tion of colorectal cancer. Cohort
studies suggest that colonoscopy
with polypectomy reduces the inci-
dence of colorectal cancer by 76%
to 90% (15, 36–38). Because of
these observational data,
colonoscopy is among the recom-
mended screening modalities for
colorectal cancer.

Advantages of colonoscopy include
visual examination of the entire
colon and rectum and biopsy and
removal of lesions at the time 
of screening rather than requiring
referral for a second test. In addi-
tion to allowing polypectomy,
colonoscopy allows for biopsy of
other lesions and other interven-
tions, such as cautery of bleeding
lesions, dilatation of strictures, or
injection of dye, to localize a tumor
for subsequent surgical removal.

Disadvantages of colonoscopy
include the need for colonic prepa-
ration, patient sedation, specialty
referral, and the invasive nature of
the procedure. Although the risks
of colonoscopy and polypectomy
are small, the procedure may result
in bleeding, perforation, or other
complications.

A prospective study of 502 asymptomatic
patients who had colonoscopy for screen-
ing, surveillance, or follow-up of another
positive screening test found that although
34% of patients reported mild complica-
tions (bloating and pain), only 6 had
unexpected hospitalizations or emergency
department visits within 30 days follow-
ing colonoscopy. 94% of patients lost 2 or
fewer days from normal activities because
of the preparation for colonoscopy and
recovery (39).

Virtual Colonoscopy
There is limited evidence available
evaluating virtual colonoscopy
(computerized tomographic [CT]
colonography) as a screening tool
for colorectal cancer. Numerous
studies have included over 100

patients undergoing both CT
colonography and colonoscopy, but
have not been performed in screen-
ing populations. As compared with
colonoscopy, sensitivity for detec-
tion of polyps >10 mm ranged from
70% to 96% and specificity ranged
from 72% to 96% (40–44). A study
involving highly trained radio-
logists showed that virtual
colonoscopy was nearly as effective
as colonoscopy in detecting polyps
larger than 5 mm (45), but a subse-
quent community-based study
showed worse performance (46).

A study compared the detection of
advanced neoplasia from virtual colon-
oscopy in 3120 adults to conventional
colonoscopy in 3163 adults and found
123 and 121 advanced neoplasms, respec-
tively. Of patients who received virtual
colonoscopy, 7.9% were referred for con-
ventional colonoscopy for polypectomy
of lesions 6 mm or larger. The total num-
bers of polyps removed were 561 in the vir-
tual colonoscopy and 2434 in the conven-
tional colonoscopy groups. Seven colonic
perforations occurred in the conventional
group compared with none in the virtual
colonoscopy group (47).

Early studies regarding patient
preference between virtual and
optical colonoscopy have demon-
strated mixed results. Although 
evidence supports the effectiveness
of virtual colonoscopy in detecting
colonic neoplasms, there are no
studies of the effectiveness of CT
colonography as a screening test in
reducing mortality from colorectal
cancer, and it is not yet among the
tests recommended for colorectal
cancer screening. Advantages are
that it is noninvasive and can
examine the entire colon. However,
colonic preparation is required, and
some patients find the procedure
uncomfortable when air must be
injected to distend the colon.
Abnormal findings require referral
for traditional colonoscopy. In
addition, approximately 11% of
patients will have new extracolonic
abnormalities identified during 
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Risks Associated with Colonoscopy
• Perforation
• Bleeding
• Adverse reaction to sedation
• Fever with localized pain due to

postpolypectomy coagulation 
syndrome

• Cardiovascular event
• Electrolyte, renal, or volume 

abnormalities secondary to bowel 
preparation



virtual colonoscopy, and these 
may require investigation or inter-
vention (48).

Emerging Colorectal Cancer 
Screening Techniques
Emerging technologies not recom-
mended for general screening at
present include fecal DNA testing
and enhanced endoscopic techno-
logies, such as high-magnification
chromoendoscopy, spectroscopy,
and optical coherence tomo-
graphy (49). Carcinoembryonic
antigen measurement is not
appropriate for colorectal cancer
screening.

How should clinicians and patients
choose from the different
screening modalities?
Because there is no clear evidence
that one screening modality outper-
forms the others, clinicians and
patients can choose either annual
FOBT testing, sigmoidoscopy 
with or without FOBT every 5
years, DCBE every 5 years, or
colonoscopy every 10 years.

Doctors and patients should weigh
cost, convenience, availability, and
patient preference when choosing a
test. Table 2 summarizes the per-
formance characteristics of screen-
ing modalities.

Is colorectal cancer screening
cost-effective, and is one strategy
for screening more cost-effective
than others?
Screening for colorectal cancer has
a cost per life-year saved that is
similar to other nationally recom-
mended screening programs. Avail-
able costing and cost-effectiveness
analyses find some form of colorectal
cancer screening to be cost-
effective even without perfect
adherence.

A 2002 systematic review of 7 cost-
effectiveness analyses found that the 
cost-effectiveness of the commonly used
screening modalities cost between $10 000
to $25 000 per year of life saved compared
with no colorectal cancer screening. This
review found that no single strategy con-
sistently had the best cost-effectiveness
ratio (50).
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Table 2. Operating Characteristics for Colorectal Cancer Screening Tests*
Test Sensitivity, % Specificity, % Notes

Fecal occult ~50 >90 The 50% sensitivity figure is for a 1-time test, but the test
blood test is 90% sensitive when used as part of an annual screening

program

Flexible 88–98 for 92–94 for Only evaluates distal colon and rectum, should not be used
sigmoidoscopy large, distal large, distal alone to evaluate symptoms or signs, especially if a
with biopsy adenomas adenomas and patient is over age 40

or cancer 92–96 for 
distal cancers 

Colonoscopy 90–97 >98 Preferred evaluation for positive screening tests and
with biopsy suggestive symptoms or signs, colonoscopy is considered

the “gold standard” for both screening and evaluation of
the colon

Double-contrast ~85 ~80 Can be used if colonoscopy is not available or 
barium enema contraindicated

Virtual lesion 90 Awaits further study before clinical application can be
colonoscopy ≤ 5 mm: 4 generally recommended
(CT colonography)

lesion 
6–9 mm: 33

lesion 
≥ 10 mm: 82

*CT = computed tomography.



What are the risks for individuals
with a false-positive screening
test result?
False-positive FOBT tests expose
patients to the risk for colonoscopy.
Clinicians and patients should
understand that many noncancer-
ous conditions and polyps that
were not destined to progress will
be discovered and treated, exposing
patients to the potential adverse
effects of further evaluation or
therapy. These adverse effects
include complications of
colonoscopy and polypectomy,
which apply regardless of the initial
screening strategy because all 
positive screening tests require 
follow-up with colonoscopy.
Factors that increase the risk for
complications during colonoscopy
include advanced age, strictures,
severe colitis, significant dehydra-
tion, poor bowel preparation, and
pelvic adhesions.

At what age should patients begin
colorectal cancer screening?
Table 3 summarizes the recom-
mended ages for initiation of col-
orectal cancer screening based on
the patient’s personal and family
history. Persons with average risk
should initiate screening at age 50
years. Of note, the American 
College of Gastroenterology sug-
gests that colonoscopic screening
for African Americans begin at age
45, because of epidemiologic data
suggesting earlier onset and more
proximal distribution of colorectal
cancer (51). Recommendations
about screening frequency in high-
risk patients depend on the degree
of increased risk and are generally
based on consensus rather than
direct evidence.

At what age should patients cease
colorectal cancer screening?
The age at which to stop colorectal
cancer screening is not known with
certainty, but depends on life
expectancy and the anticipated
benefit of screening. Clinicians and
patients should temper enthusiasm
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for screening the elderly with
knowledge of average life
expectancy in the United States.
At age 75, the average woman can
expect to live another 12.1 years
and the average man can expect to
live another 10.2 years. At age 85,
life expectancy is 6.7 and 5.6 years,
respectively. Because the benefits of
early detection of colorectal cancer
accrue over time, limited life
expectancy reduces the potential
benefits of screening. Clinicians
and patients should consider the
benefits and harms of screening for
any individual elderly patient.

A cross-sectional study evaluated 1244

patients who underwent screening colon-

oscopy and found neoplasia in 13.8% of

50- to 54-year-old patients, 26.5% of 55- to

79-year-old patients, and 28.6% of 80-

year-old patients. However, this study 

estimated that the mean extension of life

expectancy among patients above 80

years of age was only 15% of that for 

those aged 50 to 54 years (52).

How frequently should patients
repeat colorectal cancer
screening?
According to available evidence
and consensus, screening with
FOBT should be repeated every
year and DCBE or flexible sig-
moidoscopy every 5 years if index
examination reveals no abnormality
that necessitates colonoscopic
examination. If no high-risk polyps
are detected during index
colonoscopy, an average-risk person
should have a repeated examination
at 10-year intervals. There is no
specific consensus regarding appro-
priate follow-up intervals for some
common clinical situations, such as
larger polyps removed in multiple

Characteristics of High-Risk Polyps
• Larger than 1 cm
• Villous lesion or high-grade dysplasia

on histological examination
• 3 or more in number



pieces or following colonoscopy
with less-than-optimal laxative
preparation. In these settings,
shorter screening intervals are 
usually recommended.

In patients who have had 1 or more
adenomatous polyps, colonoscopy is
the recommended test for further
surveillance. The histologic type,
number, and size of the polyps
should guide frequency of follow-
up. Consensus recommendations
advocate repeated colonoscopy in 5
years for patients with only 1 or 2
small (<1 cm) tubular adenomas (in
the absence of more significant his-
tory); 3 years in patients with 3 to
10 adenomas or advanced lesions
(>1 cm diameter, villous histologic
component, or high-grade dyspla-
sia); and sooner than 3 years
depending on the completeness of
the initial examination, certainty of
complete polyp removal, and
whether there are more than 10
polyps. Referral to a specialist is 
recommended if a hereditary 
syndrome is suspected.

Should clinicians screen people
with higher-than-average risk for
colorectal cancer differently from
those at average-risk?
Table 3 describes risks for colorectal
cancer and the corresponding
screening recommendations. Some
gastroenterologists screen patients
with a family history of sporadic
colorectal cancer in first-degree 
relatives every 3 years rather than
every 5 years. Any family history
confers some increase in risk, but
the closer the relative, the higher
the risk. Having 2 second-degree
relatives with colon cancer is
thought to confer a level of risk
similar to having 1 first-degree 
relative with colon cancer.
Individuals with 1 second- or
third-degree relative with colon
cancer and no personal history gen-
erally should be screened according
to average-risk guidelines.

More aggressive screening strate-
gies are recommended for 

very-high-risk individuals, includ-
ing those with ulcerative colitis,
FAP, or HNPCC. In ulcerative 
colitis, patients should begin surveil-
lance colonoscopy after 8 to 10 years
of disease. The objective of surveil-
lance is to look for dysplasia or car-
cinoma. Once dysplasia is present,
colectomy is recommended.
Although the data are less robust,
similar recommendations are appro-
priate for patients with Crohn 
colitis (53).

Adenomatous polyps occur
throughout the bowel in FAP and
precede the development of 
colorectal cancer. Clinicians should
encourage individuals and families
at risk for FAP to undergo genetic
counseling and testing. Flexible 
sigmoidoscopy should begin at
puberty in high-risk persons; once
polyps are identified, colectomy is
indicated, because further screening
is ineffective at reducing the risk
for cancer. Mutations of the APC
gene on chromosome 5 can be
identified in 70% of affected fam-
ilies. In a family where a specific
mutation has been identified, fam-
ily members who test negative have
a general population risk for 
colorectal cancer (54, 55).

The age to begin screening and the
frequency of colonoscopy in
HNPCC kindreds are unknown,
but individuals at high risk for
HNPCC should be referred for
genetic counseling and potential
testing. Mutations in DNA mis-
match repair genes can be identi-
fied in 50% of families suspected of
having HNPCC. In such a family,
an individual with a negative test
result has a risk for colorectal 
cancer similar to that of the general
population (56). If the individual is
mutation-positive, regular
colonoscopy screening is warranted.

If genetic testing cannot be done or
is noninformative, individuals at
high clinical risk for colon cancer
are currently treated as if they are
mutation-positive.
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Table 3. Risk for Colorectal Cancer and Screening Recommendations*
Clinical Scenario Approximate Lifetime Screening Recommendation

Risk for Colorectal Cancer

General population risk in 6% Begin screening at age 50; the American College of 
the United States Gastroenterology advocates initiation of screening

at age 45 for African Americans because of 
epidemiologic data that shows earlier onset and
more proximal disease in this population.

One first-degree relative with 1.5- to 2-fold increased Begin screening at age 40 or 10 years earlier than
an adenomatous polyp age at which adenomas were identified, whichever 
diagnosed at age ≥60 years† is earliest.

One first-degree relative with 
colon cancer diagnosed at age 2- to 3-fold increased Begin screening at age 40 years. If normal, repeat 
<60 years† in 5 years.

Two or more first-degree relatives 3- to 4-fold increased Colonoscopy every 5 years, beginning at age 40 or 
with colorectal cancer† 10 years younger than the earliest family diagnosis

(whichever comes first). 

First-degree relative with colon 3- to 4-fold increased Colonoscopy every 5 years beginning at age 40 or 
cancer or adenomatous polyps 10 years younger than the earliest family diagnosis 
diagnosed at ≤50 years† (whichever comes first). 

Personal history of ulcerative 0.5% risk/year Begin surveillance colonoscopy every 1–2 years, 
colitis, Crohn colitis beginning 8 to 10 years starting 8–10 years after disease onset. Once 

after diagnosis dysplasia is detected, physicians should proceed to
operative management.

Suspected FAP or HNPCC In mutation-positive For FAP, flexible sigmoidoscopy/colonoscopy at 
individuals without puberty. Refer to specialist for risk assessment, 
intervention, risk is possible genetic testing, and follow-up or 
80% to 100% by surveillance. For HNPCC, colonoscopy beginning at 
age 60 years age 20. Repeat every 1–2 years. Refer to specialist

for risk assessment, possible genetic testing, and
follow-up or surveillance.

Personal history of an Cancer risk increased, Obtain colonoscopy 3 years after complete removal 
adenomatous polyp but magnitude not of high-risk polyp(s) (adenomatous polyp ≥1 cm, 

well-defined multiple adenomas, high-grade dysplasia, or  
villous features); If the initial adenoma is a single  
lesion <1 cm, obtain initial follow-up 
colonoscopy in 5 years; If first follow-up 
colonoscopy is negative, repeat in 5 years.

Personal history of No increase in risk Obtain next colonoscopy in 10 years
hyperplastic polyp(s)

* Recommendations for individuals at higher-than-average risk are based largely on consensus from the organizations in
the U.S. Multi-Society Task Force on Colorectal Cancer (Table 4).
† First-degree relatives include parents, siblings, and children. Second-degree relatives include grandparents, aunts, and
uncles. Third-degree relatives include great-grandparents and cousins.
‡ FAP = familial adenomatous polyposis; HNPCC = hereditary nonpolyposis colon cancer.

Screening... Patients at average risk for colorectal cancer should begin screening
at age 50 with either annual FOBT, flexible sigmoidoscopy every 5 years, DCBE
every 5 years, or colonoscopy every 10 years. Some advocate beginning screening
at age 45 in African Americans, but data are lacking to directly support a benefit
of earlier screening in this population. Evidence is also lacking to identify any
strategy as optimal, so clinicians should discuss the advantages and disadvantages
of the various screening techniques with patients. Virtual colonoscopy and fecal-
based DNA tests are promising technologies, but not yet recommended for routine
colorectal cancer screening. Patients with a family history of colorectal cancer or
adenomas or a personal history of high-risk polyps or inflammatory bowel disease
should begin screening earlier. Life expectancy, rather than age alone, should
guide decisions about when to stop colorectal cancer screening.

CLINICAL BOTTOM LINE
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What measures do U.S.
stakeholders use to evaluate the
quality of colorectal cancer
screening?
The Centers for Medicare &
Medicaid Services has issued speci-
fications for measures that make 
up the 2008 Physician Quality
Reporting Initiative. Of these
measures, 1 relates to colorectal
cancer. This measure evaluates the
percentage of adults 50 to 80 years
of age who are under the care of a
physician and underwent appropri-
ate screening for colorectal cancer
with either FOBT testing in the
measurement year, flexible sig-
moidoscopy or barium enema
within the measurement year or the
previous 4 years, or colonoscopy
during the measurement year or
the previous 9 years (see Box).

What do professional organizations
recommend regarding colorectal
cancer screening?
National organizations, such as the
American Cancer Society, and
most major medical and surgical
societies have advocated colorectal

Practice
Improvement

National Committee for Quality
Assurance Colorectal Cancer
Screening Performance Measure

The percentage of adults who had an
appropriate screening for colorectal
cancer.

Numerator: Number of adult patients
50 to 80 years of age who had 1 or
more screenings for colorectal cancer as
defined by any 1 of the 4 following 
criteria:

• FOBT during the measurement year
• Flexible sigmoidoscopy during the

reporting period or the previous 4
years.

• Barium enema (double or air contrast)
during the reporting period or the pre-
vious 4 years.

• Colonoscopy during the reporting
period or the previous 9 years.

Denominator: Patients 50 to 80 years of
age during the reporting period.

cancer screening of the asympto-
matic, average-risk population with
a variety of screening tests starting
at age 50. Table 4 summarizes the
recommendations of various groups.

In 2002, the U.S. Preventive Ser-
vices Task Force strongly recom-
mended screening with 1 of several
tests for all adults over age 50 years
(57), and the American Academy of
Family Practice endorses these same
recommendations (58). Similar 
recommendations were advocated 
in 2003 by the U.S. Multi-Society
Task Force on Colorectal Cancer
(59) and in 2006 by the American
Cancer Society (60). The American
College of Gastroenterology advo-
cates colonoscopy as the preferred
screening modality and screening
for African American patients to
begin at age 45 instead of age 50
(61). The American Society of 
Gastrointestinal Endoscopy also
advocates colonoscopy as the pre-
ferred screening modality (62).

Are there ways to improve
adherence to colorectal cancer
screening?
Many people who would benefit
from colorectal cancer screening do
not receive it (63). People are 
generally poorly informed about
colorectal cancer screening and
patient–physician interactions 
during routine visits.

A variety of strategies has been
studied to increase colorectal cancer
screening, including reminder sys-
tems, educational videos, and edu-
cational pamphlets, and these have
had varying results (64–66). How-
ever, it appears that patients who
receive a clear recommendation for
cancer screening from a primary
care physician are more likely to
follow through with screening than



patients who do not receive such a
message.

What information should
clinicians include in discussions
with patients about colorectal
cancer screening?
When discussing colorectal cancer
screening with patients, clinicians

should inform patients that colo-
rectal cancer is common and that
screening reduces both colorectal
cancer incidence, through the
removal of polyps, and mortality, by
identifying cancer at earlier, more
treatable stages. Patients should be
informed about the advantages and
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Table 4. Guidelines for Screening Average-Risk Individuals for Colorectal Cancer*
Organization and Date Summary of Basis of Recommendation(s) Notes

Recommendation(s)

U.S. Preventive Services Strongly recommends that clinicians Based on systematic review of the Insufficient data to determine which 
Task Force 2002 screen all adults ≥50 years with literature, Grade A recommendation screening strategy is best in terms 

FOBT, FSIG alone or with FOBT, DCBE, based on fair-to-good-quality of the balance of benefits and 
or colonoscopy. evidence harms or cost-effectiveness

U.S. Multi-Society Task Recommends screening adults Based on an update of evidence Follow up positive tests with 
Force on Colorectal ≥50 years by offering options published after 1997 AHCPR diagnostic colonoscopy; no 
Cancer† 2003 for different screening guideline rehydration for FOBT

strategies: annual FOBT, FSIG every 
5 years, annual FOBT plus FSIG  
every 5 years, colonoscopy every 10  
years, DCBE every 5 years

American Cancer Beginning at age 50, both men and Based on research evidence and FOBT or FIT test should be done 
Society 2006 women should follow one of these align with the U.S. Preventive at home following manufacturer’s 

5 screening options: annual FOBT Services Task Force guidelines recommendations and not in the 
or FIT every year, FSIG every 5 years, doctor’s office; combined testing
annual FOBT or FIT and FSIG every preferred over either annual
5 years, DCBE every 5 years, FOBT or FIT, or FSIG every 5 years,
colonoscopy every 10 years alone. No justification for repeating 

FOBT in response to an initial 
positive finding

American College of Screen average risk individuals American College of Gastroenterology Alternate strategies: flexible 
Gastroenterology 2000, beginning at age 50 with colonoscopy panel with expertise in colorectal sigmoidoscopy every 5 years with 
2005 update every 10 years as the preferred cancer screening considered new annual FOBT, DCBE every 5 years 

screening strategy data to update 1997 AHCPR guideline 

Screen African Americans aged 45 Based on expert consensus because of 
years and older with colonoscopy high incidence of colorectal cancer and 
(2005) a greater prevalence of proximal lesions

American Academy of Strongly recommends screening men Based on 2002 U.S. Preventive Services
Family Practice 2006 and women 50 years of age or older Task Force recommendations

for colorectal cancer.

American Society of Screen adults 50 years and older with Advocates colonoscopy as the 
Gastrointestinal one of the following: Annual FOBT, preferred screening strategy
Endoscopy 2006 FSIG every 5 years, annual FOBT plus 

FSIG every 5 years, colonoscopy 
every 10 years

* AHCPR = Agency for Health Care Policy and Research; DCBE = double-contrast barium enema; FIT = fecal immunochemical test; FOBT = fecal occult
blood test; FSIG = flexible sigmoidoscopy.

† Multi-Society Task Force included American College of Gastroenterology, American College of Physicians, American Gastroenterology Association,
American Society of Gastrointestinal Endoscopy.
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PIER Modules
www.pier.acponline.org
Access PIER modules on colorectal cancer, screening for colorectal cancer, and
colonoscopy.

Quality Measures
pier.acponline.org/qualitym/prv.html
Access the PIER Quality Measure Tool, designed to link newly developed quality meas-
ures issued by the Ambulatory Quality Alliance and the Physician Quality Improvement
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criteria for each measure and readily available clinical guidance to help improve care.
www.cms.hhs.gov/PQRI
Access information on the Centers for Medicare and Medicaid Services 2008 Quality
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Patient Information
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Download copies of the Patient Information sheet that appears on the following page for
duplication and distribution to your patients.

Educational Slide Presentation
media.acponline.org/acponline/handouts2007/mtp028.pdf
View slides from a presentation on colorectal cancer screening delivered at ACP’s Internal
Medicine 2007 meeting.
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disadvantages of the recommended
screening modalities before select-
ing which to use.

If colonoscopy is chosen, the clini-
cian should inform the patient
about the risks of the procedure
and give careful instructions
regarding the preparation so they
understand that their activity on
the day before the procedure will be
limited by the diarrhea resulting
from the preparation. Most med-
ications, including blood pressure
medications, may be taken on the
day of the procedure, preferably
before whatever preparation is
required on that day. In general,

aspirin and other NSAIDs do not
need to be discontinued in the
absence of a preexisting bleeding
disorder However, oral iron- and
bismuth-containing medications
should be discontinued for several
days before the procedure because
they may impair visualization.
Insulin and anticoagulation will
require individualized adjustment.
Patients should not eat of drink for
a few hours before the procedure to
reduce the risk for aspiration.
Patients should know that they will
receive sedation and will need a
ride home after the procedure, but
can expect to return to their usual
activities the following day.

Practice Improvement… The measurement of appropriate colorectal cancer
screening rates for patients 50 to 80 years of age is among the measures that the
Centers for Medicare & Medicaid Services are using to evaluate the quality of care
that physicians provide. Several professional organizations advocate colorectal
cancer screening beginning at age 50 years and acknowledge a variety of screen-
ing modalities as adequate, although a few subspecialty societies advocate for
colonoscopy as the preferred screening intervention. Despite consensus about the
value of colorectal cancer screening, many patients do not receive screening. A
clear message about the importance of colorectal cancer screening to patients
from their physicians can increase patients’ participation.

CLINICAL BOTTOM LINE
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Colorectal cancer is cancer of the colon (large intestine) or rectum (end of the large intes-
tine). It is one of the most common types of cancer in both men and women.

Surgery can cure colorectal cancer if it is found early. Cancers found later may not be curable.

Screening checks for cancer in people who have no cancer symptoms. Colorectal cancer
screening helps patients by:

1) finding and removing noncancer growths (polyps) before they become cancer

2) finding cancer early, when it can be cured.

Adults should begin colorectal cancer screening at age 50 years. People with family members
with colorectal cancer should ask their doctors if they should be screened before age 50.

Tests used to screen for colorectal cancer
Test (Frequency) What is it? Advantages Disadvantages

Fecal occult blood test Uses a chemical to test Inexpensive; Samples taken at Many things besides colorectal cancer cause 
(every year) for blood in stool home, then sent to laboratory blood in stool; Any positive test needs 

follow-up colonoscopy

Barium enema X-rays of the abdomen No sedation Any positive test needs follow-up 
(every 5 years) after an enema that colonoscopy; Can cause discomfort

contains barium

Flexible sigmoidoscopy Doctor looks into the No sedation; Does not need to Only looks at the lower one third of the 
(every 5 years) rectum and lower colon be done by a specialist colon, can miss cancers higher up; 

through a short, flexible Any positive test needs follow-up 
tube-shaped instrument colonoscopy; Requires a laxative to clean out 

the colon

Colonoscopy Doctor looks into the Can take samples of the colon Requires patient to see a specialist; Sedation 
(every 10 years) entire rectum and colon (biopsies) and remove polyps needed; Complications rare, but can be 

through a long, flexible during the procedure; Examines serious; Requires a laxative to clean out 
tube-shaped instrument the entire colon the colon before test 

Virtual colonoscopy Computerized X-rays of Examines whole colon; Cannot take samples during this test; Any 
(best frequency unknown) the colon Sedation not needed positive test needs follow-up colonoscopy; 

Requires a laxative to clean out the colon
before the test

Web Sites with Good Information about 
Colorectal Cancer Screening
American Cancer Society
www.cancer.org/docroot/LRN/LRN_0.asp?dt=10

Centers for Disease Control
www.cdc.gov/cancer/colorectal/sfl/

National Cancer Institute
www.cancer.gov/cancertopics/factsheet/Detection/colorectal-screening



A 32-year-old man comes for an annual
health maintenance visit. His mother was
diagnosed with colorectal cancer at 55
years of age. The patient reports no rectal
bleeding or other symptoms. Medical his-
tory is noncontributory except for hyper-
cholesterolemia. Physical examination is
normal.

When should this patient first undergo
colorectal cancer screening?

A. Now
B. At age 40 years
C. At age 45 years
D. At age 50 years

A 45-year-old white female business
executive comes for routine physical
examination. She is asymptomatic, has no
significant medical history, and takes no
medications. Her father developed col-
orectal cancer at 63 years of age. Physi-
cal examination is normal, and a stool
specimen obtained during digital rectal
examination is negative for occult blood.

Which of the following statements is cor-
rect regarding colorectal cancer screening
for this patient?

A. Screening can be deferred until she
is 50 years of age

B. Screening should be done now
because of her family history of
colorectal cancer

C. Genetic testing is indicated
because her father had colorectal
cancer

D. She is not at increased risk of
colon cancer because of her sex
and ethnicity

A 34-year-old man is seen for a routine
evaluation. At age 16, he was diagnosed
with ulcerative colitis with involvement
of the entire colon. Following medical
treatment for 1 year, he had complete
remission and has been in remission ever
since. The patient has 1 or 2 normal
bowel movements each day without evi-
dence of hematochezia. He last saw a
physician for a college physical examina-
tion at age 18. One of the patient’s
uncles also has ulcerative colitis.

Physical examination is normal. His
abdomen is soft and nontender, and a
stool specimen is negative for occult
blood. Hemoglobin and erythrocyte sedi-
mentation rate are normal. The patient
asks whether he should be screened for
colon cancer.

Which of the following is the optimal
recommendation for colon cancer screen-
ing for this patient?

A. No additional studies now;
schedule yearly rectal examination,
fecal occult blood testing, and
flexible sigmoidoscopy every 3 to 5
years beginning at age 45 or 50

B. Flexible sigmoidoscopy now to
assess the presence of active
inflammation; if negative, perform
screening colonoscopy at age 45 or
50

C. Colonoscopy now to assess the
presence of active inflammation; if
negative, repeat colonoscopy at
age 45 or 50

D. Colonoscopy now with extensive
biopsies for dysplasia; if negative,
repeat colonoscopy with extensive
biopsies at age 45 or 50

E. Colonoscopy now with extensive
biopsies for dysplasia; if negative,
repeat colonoscopy with extensive
biopsies every 1 to 2 years

A 65-year-old woman underwent initial
colonoscopy 1 month ago for colorectal
cancer screening. A 6-mm tubular ade-
noma of the sigmoid colon was found
and removed during the examination. The
patient has no family history of colorectal
cancer.

Which of the following is the most
appropriate recommendation for 
colorectal cancer surveillance for this
patient?

A. Repeat colonoscopy in 1 year
B. Repeat colonoscopy in 3 years
C. Repeat colonoscopy in 5 years
D. Flexible sigmoidoscopy in 5 years
E. Virtual colonoscopy (CT

colonography) in 5 years

A 74-year-old woman has been deferring
colon cancer screening because she is
afraid to undergo colonoscopy. She
learned of a new technique called virtual
colonoscopy, which she thinks may be
more tolerable, and asks you about the
relative merits of this procedure.

Which of the following statements is true
regarding virtual colonoscopy?

A. It is a noninvasive procedure that
images the colon using ultrasound

B. It is more acceptable to patients
because it does not require any
bowel preparation

C. It detects colorectal cancers and
large adenomas quite well, but may
miss small polyps

D. Its sensitivity and specificity for
detecting colon cancers and polyps
is similar to that of conventional
colonoscopy

E. It does not require any
instrumentation of the bowel

A 50-year-old man comes for an annual
health maintenance visit. He feels well
and medical history is unremarkable.
There is no family history of colorectal
cancer. Physical examination and routine
laboratory studies are normal.

Which of the following is the most
appropriate recommendation for 
colorectal cancer screening for this
patient?

A. Fecal occult blood testing now;
repeat every 2 to 3 years

B. Flexible sigmoidoscopy now; repeat
every 2 to 3 years

C. Barium enema examination now;
repeat every 2 to 3 years

D. Colonoscopy now; repeat every 10
years

E. Virtual colonoscopy (CT
colonography) now; repeat every
10 years

Questions are largely from the ACP’s Medical Knowledge Self-Assessment Program (MKSAP). Go to www.annals.org/intheclinic/ 
to obtain up to 1.5 CME credits, to view explanations for correct answers, or to purchase the complete MKSAP program. 

1.

2.

3.

4.

5.

6.

CME Questions

5 February 2008Annals of Internal MedicineIn the ClinicITC2-16© 2008 American College of Physicians


