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INTRODUCTION

The Burden of Colorectal Cancer 

T he burden of colorectal cancer was estimated in
the IARC database Globocan 2002 (1) at 9.4% of
the global cancer burden in the World. This rep-

resents 550,000 incident new cases and 278,000
deaths for men and 743,000 incident new cases and
255,000 deaths for women. Of course the annual num-

bers of incident new cases of cancer and of deaths
from cancer do not correspond to the same persons.
Colorectal cancer is most frequent in North America,
Australia, New Zealand and parts of Europe. For 2002
the numbers of incident new cases was estimated (1)
at 184,000 in North America, 46,000 in South Amer-
ica 7,500 in Central America, 24,000 in Africa,
360,000 in Europe with Russia, 369,600 in Asia. In the
aging population of the world a further increase of the
numbers is expected in the next decades; this applies
particularly to emerging countries of the World, in
Asia from changes in lifestyle and in environmental
socio-economic factors in addition to the aging factor. 
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In cancer registries (2) and in the vital statistics of
a country, the burden of colorectal cancer is summa-
rized as a rate for 100,000 persons. The crude rates of
incidence or mortality per 100,000 persons, for men,
for women or for both sexes correspond to the actual
burden in the country. The risk of having a colorectal
cancer under the age of 50 years is very small and then
increases in successive age groups from 10 and 10
years: the Age Specific Rate of incidence or mortality
for 100,000 persons is also a crude rate. In the white
population of the USA, (SEER, 17 registries (3), for the
period 2000–2003 the respective values of the Age
Specific Rate of incidence per 100,000 were 13.4
(40–44 years-old), 49.8 (50–54 years-old) 122.1
(60–64 years-old) and 250.7 (70–74 years-old) . When
comparing the risk of cancer in two populations or in
two periods for the same population (time trends), the
differences in the pyramid of ages introduce a bias
which is controlled when using a Age Standardized rate
(ASR) of incidence or mortality for 100,000 which is
adjusted to a standard of population. A World popula-
tion standard is used for comparisons between coun-
tries; a National population standard is used to follow
time trends in the same country (for example the US
population in 2000 for time trends during 1975–2003 in
the SEER Registries). The adjusted ASR is required to
estimate variations of the incidence and mortality in
relation to environmental factors or to an intended pol-
icy screening.

Another parameter is the survival rate from cancer
which is obtained in Cancer registries which have a
follow-up of the cases. The five-year survival rate rep-
resents the prognosis of the tumor after detection and
is a crude rate, often adjusted to remove all causes of
death except the cancer analysed (five-years relative
survival rate). The survival rate varies with the stage
of the tumor at detection. The evolution of the survival
rate is influenced by the progress in early detection,
but also the progress in treatment (Table 1).

EARLY STAGES OF NEOPLASTIC 
COLORECTAL LESIONS 
Neoplastic lesions of the colon include confirmed car-
cinoma and premalignant precursors. Autopsy and
colonoscopy studies confirm a fairly high prevalence

(in the range of 30%) of adenomatous polyps in the
adult populations of various countries. This means that
the majority of precursors will never progress to can-
cer. Neoplastic lesions are assumed to be completely
curable when invasion in the wall of the colon and rec-
tum is limited to the mucosa or submucosa. If the
endoscopic appearance of a lesion suggests that exten-
sion is superficial in depth, it is classified (in opposi-
tion to types 1 to 5 for advanced cancer) as type 0.
Protruding or polypoid adenomatous lesions (type 0-I),
pedunculated or sessile, are conspicuous and easily
detected at endoscopy. Nonprotruding or nonpolypoid
lesions, less conspicuous, can be misdiagnosed; they
are slightly elevated (0-IIa), slightly depressed (0-IIb),
or completely flat (0-IIb) (4). Most nonpolypoid
lesions are slightly elevated and show a very low
potential for malignancy, while the less frequent non-
polypoid depressed lesions, even when small, often
show focal cancer. Japanese authors consider that Flat
(nonpolypoid) adenomas, can be precursors of large
nonpolypoid lesions, or alternatively polypoid lesions.
Small depressed adenomas may represent the earliest
macroscopic stage of adenoma growth with progres-
sion from depressed through flat and then polypoid.
Serrated adenomas, often misdiagnosed for hyperplas-
tic nonneoplastic lesions, show areas with low-grade
or high-grade intraepithelial neoplasia, and play a role
of precursor.
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Table 1.
Evolution of the five years relative survival rate 
from colorectal cancer during the period 1975–2002 
in the USA. 

During this period the progression of survival (+30% in
men and +26% in women) results mostly from improved
treatment. During the same period the increase in the
proportion of cases detected at the localized stage was
less: +18% (both sexes). Source: SEER 9 registries in
the USA.

Men Women

1975–1979 50.2% 52.3%
1985–1989 60.5% 59.8%
1995–2002 65.4% 66.3%
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For the pathologist superfical neoplastic lesions are
described in the categories of the Vienna classi-
fication—low-grade non-invasive intraepithelial neo-
plasia—high-grade non-invasive intraepithelial neopla-
sia-invasive high-grade intraepithelial neoplasia
(intramucosal carcinoma)—submucosal carcinoma.
The terms adenoma or dysplasia correspond to low-
grade or high-grade intraepithelial neoplasia in the
Vienna classification

Superficial neoplastic lesions are the target of
screening. The design of cancer prevention programs
still relies mostly on the adenomatous polyp-cancer
sequence; in the USA clinical experts and pathologists
often use the terminology “advanced adenoma” to
describe polyps at least 1 cm in diameter, or with a vil-
lous architecture, high-grade intraepithelial neoplasia
or with focal cancer. On the other hand, the flat ade-
noma-cancer sequence, described in Japan, and con-
firmed in Western countries (5-8), is now considered to
be responsible for up to 40 % of advanced cancer .
This new concept has an impact on the efficacy of fil-
ter and diagnosis tests and must be taken in considera-
tion in screening protocols . 

DEFINITION OF SCREENING 
Secondary prevention is based on early diagnosis of
cancer at a curable stage in asymptomatic persons (9),
and also diagnosis of the precursors (benign neoplastic
lesions). Mass (or organized) screening organized by
the National Health Authorities is proposed to a
defined target population and monitored by guidelines.
Mass screening protocols are based on a simple filter
test followed by a detection test in persons having a
positive response. The efficacy of a mass screening
policy depends on the covering of the selected target
and compliance to the procedure. Individual (or oppor-
tunistic) screening is the detection of a unrecognized
disease in apparently well persons at the initiative of
the person, or the responsible physician. The target is
persons conscious of their health rather than those with
a risk higher than average. There are no strict guide-
lines and the evaluation of results is often incomplete.
Organized and individual screening are complemen-
tary because they apply to slightly different targets,
increasing therefore the coverage of the population. 

EVALUATION OF SCREENING 
Organized screening programs require an evaluation of
benefit and cost (9). The benefit for a person screened
as “negative” is reassurance. The benefit for a person
screened as “positive” is treatment of the tumor at a
curable stage and can be evaluated in life-years (LY)
gained. A cost-effective (C/E) intervention produces
additional benefits that are worth the additional cost,
compared to a “no” screening strategy (10). Organized
screening also requires an evaluation of drawbacks.
Some persons who do not have the disease, and yet test
“false positive,” are affected by adverse consequences
which include the anxiety associated with testing “pos-
itive” and the morbidity associated with the unneces-
sary procedures. Persons screened as “true positive”
may also be affected by the morbidity associated to
diagnostic procedures and to treatment. Furthermore
there is a risk of over-treatment: not all neoplastic
lesions (including early cancer) detected and treated in
those persons would have had an impact of life span.
In assessing the efficacy of an intervention aimed at
prevention of cancer, the specific mortality from that
tumor is the most important indicator; if there is no
decrease the impact on prevention is very small. Time
trends on mortality are studied as ASR rates per
100,000. Incidence is the other parameter which
should also be adjusted as ASR incidence .

At first, the efficacy of the intervention is assessed
on trials conducted in limited numbers of persons. Ret-
rospective case-control studies explore the occurrence
of a procedure of early detection, in the antecedents of
cases (cancer) and of controls (no cancer). Prospective
cohort, or observational studies, analyze the occurence
of incident cancer during the follow-up of persons
which were submitted to a procedure of early detec-
tion. Both types of studies are exposed to uncontrolled
bias, concerning the selection of the persons and envi-
ronmental factors, while randomized trials allow to
control all bias. The methods of Evidence Based med-
icine have been applied to the evaluation of screening
in the Cochrane Reviews (11–13). A priority is then
attributed to randomized trials. The long term impact
of organized and individual screening on incidence,
mortality and survival from cancer after the introduc-
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tion of the intervention, is explored in the Vital Statis-
tics of the country and in Cancer Registries. 

The critical interpretation of the data produced by
trials, vital statistics and cancer registries, takes in
account time trends bias during the period following
the introduction of the intervention. There are three
major bias in interpretation of mortality data: 
1. The improved survival and mortality in the

screened persons may result from the preferential
detection of better cases having a slow progression
(selection bias), while severe cases are under-
detected by the intervention. 

2. Technical progress in methods of early detection
and treatment increases the proportion of stage I
and II tumors with a better prognosis (stage migra-
tion bias) in both screened and unscreened persons. 

3. The interval between detection and death from can-
cer is by definition longer in persons detected at a
preclinical stage, than in those detected at a symp-
tomatic stage; this does not prove that there has
been a gain in life span (lead time bias). Incidence
data are also subject to bias : a decreased incidence
may result from a spontaneous variation rather than
from the intervention, as shown for stomach cancer
in Japan. An increased incidence may result from a
spontaneous variation or from over-diagnosis. 

STRATEGIES OF SCREENING FOR 
COLORECTAL CANCER 
Colonoscopy is still the gold standard procedure for the
early detection of colorectal cancer and its adenoma-
tous precursors (9). Detection can be coupled to endo-
scopic treatment of the benign precursors. This gold
standard status does not means that colonoscopy is the
more adapted procedure in a mass screening strategy;
limiting factors include a limited compliance, high cost
and a small toll of severe complications (14,15). On the
other hand colonoscopy should be the elective primary
procedure in individual screening. The yield of screen-
ing colonoscopy in a group of average risk persons,
aged 50 years or more, is less than 1% for cancer, less
than 10% for advanced adenomas, and in the range of
25% to 30% when all adenomas are considered. There
is indirect evidence from non-randomized trials that
colonoscopy and polypectomy, may reduce cancer

mortality. A case-control study has estimated the reduc-
tion in mortality afforded by endoscopic procedures
and polypectomy at 59% (16). There is also an impact
on the incidence of colorectal cancer following endo-
scopic treatment in persons having adenomatous
polyps; in the prospective analysis of the National
Polyp study (17) in the USA the reduction of the risk
was estimated at 75% using a comparison with an
unscreened population. The chance of finding a cancer
during the next five years after a negative colonoscopy
is very small. This justifies the tendency to propose
screening colonoscopy from age 50 years at 10 year
intervals or once in a life and to establish guidelines for
endoscopic screening and surveillance (18–21). 

Rigid rectosigmoidoscopy is now abandoned in
screening protocols, while flexible sigmoidoscopy,
which explores the distal colon and the rectum, is often
proposed in screening strategies because of a better
acceptance than colonoscopy (22). A major advantage
of the procedure is that it can also be performed by
trained specialized nurses at a lesser cost. A disadvan-
tage is the heterogeneity of the results obtained by dis-
tinct operators. The efficacy of rigid or flexible
sigmoidoscopy has been evaluated in case-control or
observational studies (23–26). The Kaiser Permanente
Health Maintenance Organization, compared the expo-
sure to rigid sigmoidoscopy screening during the pre-
vious 10 years in cases (distal CR cancer) and in age
and sex-matched controls (no cancer): sigmoidoscopy
reduced by 59% the incidence of distal colorectal can-
cer, and the reduction for colorectal cancer in all sites
was estimated at 30% (24). In Scandinavia the NORC-
CAP trial has shown a higher yield of detection with
flexible sigmoidoscopy than with the FOBT (25). In
the USA, a cohort study conducted in 24,744 health
professionals has shown that screening flexible sig-
moidoscopy reduces mortality from colorectal cancer
by 50%, and incidence by 44% (26). Randomized
screening trials of flexible sigmoidoscopy are in
progress: the PLCO (prostate, lung, colorectal and
ovarian cancer) screening trial in the USA is examin-
ing the efficacy of this procedure repeated at five year
intervals (27), while trials in the UK and in Italy (28)
are evaluating a single flexible sigmoidoscopy offered
at age 55–64 years. In screening protocols based on
flexible sigmoidoscopy, colonoscopy is still required if
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there is a positive finding. For persons with negative
findings the guidelines recommend that flexible sig-
moidoscopy be repeated five years after the initial neg-
ative procedure. 

Fecal Occult Blood Test (FOBT), either with the
guaiac method or the immunochemical method (29), is
currently accepted as a filter test in organized screening
protocols. Colonoscopy is then proposed to persons
with a positive test. With FOBT there is a significant
proportion of false positives, the sensitivity is not over
50% for cancer, less than 20% for precursor polyps, and
still lower for depressed lesions. Screening with the
FOBT is proposed to persons at risk for sporadic col-
orectal cancer, i.e. men and women from the age of 50
years, and repeated in successive campaigns. There is
no benefit in prolonging screening above the age of 70
years for persons who entered at age 50 years in the
protocol and always tested “negative.” FOBT is still the
most used filter test, but is far from being a good test
(30) and could be replaced in the future by Fecal DNA
Tests. In spite of its limits in sensitivity and specificity,
a robust evidence (Tables 2 and 3), is collected in ran-
domized trials, on the capacity of this test (repeated at
annual or biennial intervals) to reduce mortality from
colorectal cancer. The fairly good results obtained in
the Minnesota trial (31–33), after a 18-year follow-up
(33% reduction in mortality, 20% reduction in inci-
dence) are explained by the annual repetition of a rehy-
drated test with a 4-fold increase in “false positive” and
the high compliance of persons selected as volunteers
rather than being population-sorted. The impact on
incidence in this trial is a consequence of the high pro-
portion of screenees submitted to colonoscopy (38%).

Results were not as good when the randomized trials
were conducted with a methodology compatible with a
mass screening intervention; i.e. in population-sorted
persons and a biennial repetition of a non-rehydrated
FOBT, giving less “false positive.” In the three Euro-
pean trials conducted in Nottingham (34,35), Funen
(36,37), Burgondy (38), the proportion of screenees
submitted to colonoscopy is small (not over 5%) and
there is no impact on incidence; the impact on mortal-
ity in the group submitted to screening is not over 15%,
being as low as 11% when the follow-up is prolonged
18 years in the Funen trial (37). 

IMPACT OF SCREENING ON 
MORTALITY AND INCIDENCE FROM CRC 

Impact on Mortality from Colorectal Cancer
The impact of screening with FOBT on mortality from
colorectal cancer is small but accepted in Evidence
Based Medicine and confirmed by the decreasing time
trend occurring in countries having an established 
policy of organized screening and opportunistic screen-
ing with colonoscopy. In the USA, for the period
1975–2003, the SEER Registries (3) show a 32.5%
decrease of the ASR mortality rate. The origin of the
variation is multifactorial: general improvement in ther-
apeutic procedures, reduction of incident cases after
endoscopic resection of precursors, detection of cancer
at an earlier stage with an increased proportion of local-
ized tumors (+18%). In Japan, the risk of colorectal can-
cer is increasing in the statistics since 1975; the
mortality from colorectal cancer was increasing during
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Table 2. 
Randomized trials on colorectal cancer with the guaiac fecal occult blood test: the protocol

Target Campaigns Test Length FU

Minnesota Trial (31-33) volunteers annual test rehydrated test 18 years
cancer 1 league

Nottingham Trial (34, 35) population based biennial test non-rehydrated test 11.7 years

Funen Trial (36, 37 ) population based biennial test non-rehydrated test 17 years

Burgondy Trial (38 ) population based biennial test non-rehydrated test 11 years



this period, but less than the incidence. A screening pol-
icy with FOBT, and opportunistic colonoscopy was
introduced in 1992; since this date the mortality rate is
stabilized (39–43). The impact of having colorectal can-
cer on life expectancy of persons aged 50 years or more
has been estimated in a Markov analysis (44): this
impact is at the highest in the younger age group (50–54
years) where colorectal cancer decreases the life
expectancy by 282 days. The gain ensured by a policy
of screening has also been estimated in the analysis; in
the same age group (50–54 years) screening extends
expected lifetime by 51 days using FOBT, 86 days using
sigmoidoscopy, 170 days using colonoscopy.

Impact on All Causes Mortality 
In spite of the impact on specific mortality from col-
orectal cancer an impact on mortality “all causes”
should not be expected. The proportion of deaths from
colorectal cancer among all causes of death is not more
than 2% or 3% (Table 4). In the 13 years follow-up of
the Norwegian trial (45) after flexible sigmoidoscopy
and polypectomy in persons with “positive” findings,
the global proportion of “death all causes” was similar
among persons treated for polyps and the others. In the
Minnesota randomized trial with FOBT (31–33) higher
mortality rates from ischemic heart disease occurred in
the screened group because the cause of death has been
shifted from colorectal cancer to heart disease for some
persons. A systematic analysis of the relative risk for
death was made in the cumulative data of three ran-
domized trials analyzed in the Cochrane review on
FOBT (46). The analysis involved 245,217 persons

with 2,148 deaths from colorectal can-
cer: the decrease of the risk of death
from colorectal cancer in the screened
persons was confirmed (Odds ratio:
0.87). On the other hand in the same
persons the relative risk of non-RC
death from other causes increased
slightly (Odds Ratio:1.0). The varia-
tion of the mortality unrelated to col-
orectal cancer balanced that of
mortality from colorectal cancer; the
impact on global mortality was nil. 

Impact on Incidence of Colorectal Cancer 
The incidence of colorectal cancer is not influenced by
screening with FOBT; while it decreases with endo-
scopic screening through the endoscopic resection of
precursors. In countries having a well established pol-
icy combining organized screening with FOBT and
opportunistic screening with colonoscopy a decreasing
time trend of the ASR incidence is shown in cancer
registries. In the USA, during the period 1975–2003,
the SEER Registries (3) show a 19.4% decrease of the
incidence rate. The origin of the variation is found in
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Table 3.
Randomized trials on colorectal cancer with the guaiac fecal occult blood
test: the impact on incidence and mortality of colorectal cancer

% Reduction Reduction 
colonoscopy mortality incidence

Minnesota Trial (31-33) 38% 33% 20%

Nottingham Trial (34, 35) 1.9% 13% 0%

Funen Trial (36, 37) 5.3% 11% 0%

Burgondy Trial (38) 3.7% 16% 0%

Table 4.
Mortality in the USA in 2002: proportion of deaths from
colorectal cancer for all ages and in three age groups.

All Ages 45–54 55–64 65 +

Deaths 2,443,387 172,385 253,342 1,811,720
all causes
N°

Deaths 59,300 4,500 8,900 44,200
Colorectal 
Cancer
N°

% total 2.4% 2.6% 3.5% 2%

Sources: All causes of deaths: US mortality data in National
Center for Health Statistics , table GMWK23F. Estimated num-
bers of deaths from colorectal cancer: Globocan 2002 database 
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the diffusion of endoscopic treatment and resection of
precursors, and in probable changes in the environ-
mental factors. In Japan, the risk of colorectal cancer
increases since 1975 in the statistics with a sustained
progression of the ASR incidence. A screening policy
with FOBT, and opportunistic colonoscopy was intro-
duced in 1992; since this date the incidence rate tends
to be stable, suggesting an impact of the endoscopic
resection of precursors (39–43).

Legitimacy of Screening for Cancer 
Evidence Based Medicine aims to use reliable criteria
in the evaluation of diagnostic and therapeutic proce-
dures. In the meta-analyses of the Cochrane databases
the demonstration of evidence relies mostly, but not
only, on randomized trials; the reviews include recom-
mendations on the clinical indications of procedures or
strategies. Databases on the prevention of cancer
through early detection and treatment have been pub-
lished for breast cancer, prostate cancer and colorectal
cancer. The criteria used in the meta-analyses are the

impact on incidence and mortality, risk of complica-
tions, over-diagnostic and over-treatment, compliance,
and quality of life. Those meta-analyses aim to explore
whether there is a robust evidence to recommend
screening. The meta-analyses aims to answer whether
the benefit is more than harmful effects, and whether
the intervention is worth the cost.

The conclusions of the Cochrane meta-analyses
apply to a generalized policy of cancer prevention
through early detection (organized screening). The
limits for the legitimacy of screening, given by the
“evidence” methodology, should not be extended to
individual situations of opportunistic screening. In this
situation, non-quantifiable parameters of reassurance
play a large role. 

The Cochrane database on mammography and
screening for breast cancer (11) estimates that screen-
ing ensures a 15% reduction of the relative risk for
breast cancer mortality; screening also leads to over-
diagnosis and over-treatment. Some healthy women,
will be treated unnecessarily (lumpectomies and mas-
tectomies). It is concluded that it is not clear whether
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Figure 1. Age adjusted incidence and mortality rates per
100,000 persons for cancer of the cervix during the period
1975–2003. All ages, all races, women. Adjustment to the
2000 US population. The incidence decreased from 14.1 in
1975 to 7.1 in 2003. A similar decrease occurred for mortal-
ity (from 5.5 to 2.4) Source: Incidence rates from SEER 9
registries. Total mortality rates in the US population.

Figure 2. Age adjusted incidence and mortality rates for
breast cancer during the period 1975-2003. All ages, all
races, women. Adjustment to the 2000 US population. The
incidence increased from 105.0 in 1975 to 124.7 in 2003
(with a peak at 140.8 in 1990). During the same period the
decrease in mortality was minimal (from 31.4 to 25.1)
Source: Incidence rates from SEER 9 registries. Total mor-
tality rates in the US population.



screening does more good than harm and that invited
women should be fully informed of both benefits and
harms. The role of over-diagnosis is also confirmed by
the increased incidence of cases of breast cancer in
registries following a policy of screening as shown in
Australia (47) and in the statistics of the “Institut de
Veille Sanitaire” in France. The Cochrane database on
PSA antigen and screening for prostate cancer (13)
concludes that there is no robust evidence from ran-
domized controlled trials, to either support or refute
the routine use of mass, selective or opportunistic
screening for reducing prostate cancer mortality. It is
concluded that more results are required to make evi-
dence-based decisions. The Cochrane database on
FOBT and screening for colorectal cancer (12) based
on the meta-analysis of randomized trials estimates
that screening ensures a reduction in colorectal cancer
mortality of 16%. The amount of reduction reaches
23% when it is adjusted for individual attendance to
screening. The benefit of screening also includes a
possible reduction in cancer incidence through
removal of colorectal adenomas and potentially less

invasive surgery. Harmful effects of screening are the
complications of colonoscopy, stress and discomfort of
procedures, and the anxiety caused by false positive
filter tests. It is concluded that more information is
needed before widespread screening can be recom-
mended.

The evolution of the ASR Incidence and Mortality
curves (time trends) for a cancer, during the years fol-
lowing the introduction of a generalized policy of pre-
vention through organized and individual screening is
a representative index of its efficacy. Data are selected
from cancer registries for Incidence and from national
Vital Statistics for Mortality. Curves may show dis-
tinct, or eventually diverging slopes, as shown in the
comparison of data in the SEER registries and in
National Vital statistics in the USA (Figures 1–4): for
cancer of the Uterine Cervix both mortality and inci-
dence decrease—for breast cancer the divergence
between increased incidence and stable mortality sug-
gest that there is over-detection for the less evolutive
cases—for prostate cancer a considerable increase in
incidence points to a considerable amount of over-
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Figure 3. Age adjusted incidence and mortality rates for
prostate cancer during the period 1975–2003. All ages, all
races, men. Adjustment to the 2000 US population. The inci-
dence increased from 94.0 in 1975 to 164.8 in 2003. During
the same period the decrease in mortality was minimal (from
30.9 to 26.5) Source: Incidence rates from SEER 9 registries.
Total mortality rates in the US population. 

Figure 4. Age adjusted incidence and mortality rates for col-
orectal cancer during the period 1975–2003. All ages, all
races, men and women. Adjustment to the 2000 US popula-
tion. The incidence began to decrease slightly after 1990.
The respective values were 60.6 in 1990 and 49.5 in 2003.
The mortality decreased regularly during this period from
28.0 in 1975 to 18.9 in 2003. Source: Incidence rates from
SEER 9 registries. Total mortality rates in the US population. 
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detection while mortality increases slightly—for col-
orectal cancer incidence and mortality decrease; the
more pronounced slope of the mortality curve results
from detection at a more early stage and improved
treatment. 

CONCLUSIONS 
The conventional protocol of screening for colorectal
cancer is based on a FOBT filter test with a upper pro-
portion of “positive” responses in 4%. The persons
tested as “positive” are then submitted to colonoscopy.
According to criteria of Evidence Based Medicine a
small reduction of the specific mortality from colorec-
tal cancer (not more than 15%) occurs in the group
proposed screening, without impact on global mortal-
ity. Screening has had no impact (neither increase , nor
decrease) on the number of incident cases. Selective
results are improved for the persons compliant to
screening and its repeated campaigns; then the reduc-
tion in mortality is higher and there is a reduction in
incidence. 

The impact of a generalized screening policy
which combines organized screening with the FOBT
and the increasing practice of individual screening
with primary colonoscopy, is shown in the time trends
of cancer registries and of Vital statistics of the coun-
try: there is a slight decrease in the incidence, and mor-
tality rates from colorectal cancer. Overall the
legitimacy and the cost/efficacy ratio of screening for
colorectal cancer are comparable to that of screening
with mammography for breast cancer with the advan-
tage that there is no over-diagnosis of cancer and no
increase in the incidence of cases. 

The development of primary screening with
endoscopy will increase the impact of screening on the
incidence, and specific mortality from colorectal can-
cer. Endoscopy is still the gold standard procedure of
detection of early cancer and precursors, however if
polypoid adenomas are easily detected, nonpolypoid
adenomas which play a significant role as the precur-
sors of advanced cancer are still often missed. This sit-
uation deserves to be urgently improved through the
training of endoscopists. A potentially harmful conse-
quence of the increased diffusion of opportunistic
screening with endoscopy is over-diagnosis and over-

treatment of benign neoplastic precursors with no
potential of progression with consequences on morbid-
ity and complications. ■

References 
1. Ferlay F, Bray P, Pisani et al. GLOBOCAN 2002. Cancer Inci-

dence, Mortality and Prevalence Worldwide IARC CancerBase
No. 5, version 2.0, 2004. IarcPress, Lyon 2004

2. Parkin DM, Whelan SL, Ferlay J, Teppo L, Thomas DB, eds
(2002) Cancer Incidence in Five Continents, Vol. VIII IARC Sci-
entific Publications No. 155 Lyon, IARC. 2002

3. Surveillance, Epidemiology, and End Results (SEER) Program
Public-Use, CD-ROM (1973–1997), National Cancer Institute,
DCCPS, Cancer Surveillance,Research Program, Cancer Statis-
tics Branch, released April 2000, based on the August 1999 sub-
mission.

4. The Paris endoscopic classification of superficial neoplastic
lesions: esophagus, stomach, and colon: November 30 to Decem-
ber 1, 2002. Gastrointest Endosc, 2003;58 (6 Suppl): S3-43.

5. Muto T, Kamiya J, Sawada T, et al. Small flat adenoma of the
large bowel with special reference to its clinicopathologic fea-
tures. Dis Colon Rectum, 1985; 28:847-851.

6. Kudo S, Kashida H, Tamura T, et al. Colonoscopic diagnosis and
management of non- polypoid early colorectal cancer. World J
Surg, 2000;24:1081-1090.

7. Shimoda T, Ikegami N, Fujisaki J, et al. Early carcinoma with
special reference to its development de novo. Cancer,
1989;64:1138-1146.

8. George SM, Makinen MJ, Jernvall P, et al. Classification of
advanced colorectal carcinomas by tumor edge morphology: evi-
dence for different pathogenesis and significance of polypoid and
nonpolypoid tumors. Cancer, 2000;89:1901-1909.

9. Lambert R, Provenzale D, Ectors N, et al. Early diagnosis and
prevention of sporadic colorectal cancer. Endoscopy,
2001;33:1042-1064.

10. Wagner JL, Tunis S, Brown M, et al. Cost-effectiveness of col-
orectal cancer screening in average-risk adults. In: Young GP,
Rozen P, Levin B (eds) Prevention and Early Detection of Colon
Cancer. London; WB Saunders, 1996:321-356.

11. Gotzsche PC, Nielsen M. Screening for breast cancer with mam-
mography. Cochrane Database Syst Rev, 2006;(4):CD001877.

12. Towler BP, Irwig L, Glasziou P, et al. Screening for colorectal
cancer using the faecal occult blood test, hemoccult. Cochrane
Database Syst Rev, 2000;(2):CD001216.

13. Illic D, O’Connor D, Green S, et al. Screening for prostate can-
cer. Cochrane Database Syst Rev, 2006;3:CD004720.

14. Ransohoff DF. Colon cancer screening in 2005: status and chal-
lenges. Gastroenterology, 2005;128:1685-1695.

15. Waye JD, Kahn O, Auerbach ME. Complications of colonoscopy
and flexible sigmoidoscopy. Gastrointest Endosc Clin N.A.,
1996;6:343-377.

16. Muller AD, Sonnenberg A. Protection by endoscopy against
death from colorectal cancer. A case-control study among veter-
ans. Arch Intern Med, 1995;155:1741-1748.

17. Winawer SJ, Zauber AG, Ho MN, et al. Prevention of colorectal
cancer by colonoscopic polypectomy. NEJM, 1993;329:1977-
1981.

18. Winawer S, Fletcher R, Rex D, et al. Colorectal cancer screening
and surveillance: Clinical guidelines and rationale-Update based
on new evidence. Gastroenterology, 2003; 124:544-560.

19. Winawer SJ, Zauber AG, Fletcher RH, et al. Guidelines for
colonoscopy surveillance after polypectomy: a consensus update

COLORECTAL CANCER: AN UPDATE FOR DIAGNOSIS AND PREVENTION, SERIES #2

Influence of Screening on the Incidence and Mortality of CRC

(continued on page 53)



by the US Multi-Society Task Force on Colorectal Cancer and the
American Cancer Society. Gastroenterology, 2006;130:1872-
1885.

20. Winawer SJ, Zauber AG, O’Brien MJ, et al. Randomized com-
parison of surveillance intervals after colonoscopic removal of
newly diagnosed adenomatous polyps. NEJM, 1993;328:901-
906.

21. Rex DK, Kahi CJ, Levin B, et al. Guidelines for colonoscopy sur-
veillance after cancer resection: a consensus update by the Amer-
ican Cancer Society and the US Multi-Society Task Force on
Colorectal Cancer. Gastroenterology, 2006;130:1865-1871.

22. Atkin WS. Flexible sigmoidoscopy as a mass screening tool. Eur
J Gastroenterol Hepatol, 1998;10:219-223.

23. Newcomb PA, Norfleet RG, Storer BE, et al. Screening sigmoi-
doscopy and colorectal cancer mortality. J Natl Cancer Inst,
1992;84:1572-1575.

24. Selby JV, Friedman GD, Quesenberry CJ, et al. A case-control
study of screening sigmoidoscopy and mortality from colorectal
cancer. NEJM, 1992;326:653-657.

25. Gondal G, Grotmol T, Hofstad B, et al. The Norwegian Colorec-
tal Cancer Prevention (NORCCAP) screening study: baseline
findings and implementations for clinical work-up in age groups
50-64 years. Scand J Gastroenterol, 2003;38:635-642.

26. Kavanagh AL, Giovannucci EL, Fuch CS, et al. Screening
endoscopy and risk of colorectal cancer in United States men.
Cancer Causes Control, 1998;9:455-462.

27. Weissfeld JL, Shoen RE, Pinsky PF, et al. Flexible sigmoi-
doscopy in the PLCO cancer screening trial: results from the
baseline screening examination of a randomized trial. J Natl Can-
cer Inst, 2005;97:989-997.

28. Segnan N, Senore C, Andreoni B, et al, SCORE2 Working
Group-Italy. Randomized trial of different screening strategies
for colorectal cancer: patient response and detection rates. J Natl
Cancer Inst, 2005;97:347-357.

29. Morikawa T, Kato J, Yamaji Y, et al. A comparison of the immuno-
chemical fecal occult blood test and total colonoscopy in the asymp-
tomatic population. Gastroenterology, 2005;129:422-428.

30. Autier P, Boyle P, Buyse M, et al. Is FOB screening really the
answer for lowering mortality in colorectal cancer? Recent
Results Cancer Res, 2003;163:254-263. 

31. Mandel J, Bond J, Church T, et al. Reducing mortality from col-
orectal cancer by screening for fecal occult blood. NEJM,
1993;328:1365-1371.

32. Mandel J, Church T, Bond J, et al. The effect of fecal occult blood
screening on the incidence of colorectal cancer. NEJM,
2000;343:1603-1607.

33. Mandel J, Church T, Ederer F, et al. Colorectal cancer mortality:
Effectiveness of biennial screening for fecal occult blood. J Natl
Cancer Inst, 1999;91:434-437.

34. Hardcastle J, Chamberlain J, Robinson M, et al. Randomised con-
trolled trial of faecal-occult-blood screening for colorectal cancer.
Lancet, 1996;348:1472-1477.

35. Scholefield JH, Moss S, Sufi F, Mangham CM, Hardcastle JD.
Effect of faecal occult blood screening on mortality from col-
orectal cancer results from a randomised controlled trial. Gut,
2002;50:840-844.

36. Kronborg O, Fenger C, Olsen J, et al. Randomised study of
screening for colorectal cancer with faecal-occult-blood test.
Lancet, 1996;348:1467-1471.

37. Kronborg O, Jorgensen OD, Fenger C, Rasmussen M. Random-
ized study of biennial screening with a faecal occult blood test:
results after nine screening rounds. Scand J Gastroenterol,
2004;39:846-881.

38. Faivre J, Dancourt V, Lejeune C, et al. Reduction in colorectal
cancer mortality by fecal occult blood screening in a French con-
trolled study. Gastroenterology, 2004;126:1674-1680.

39. A nationwide totalling of mass screening for gastrointestinal can-
cers in 2002 (in Japanese). J Gastroenterol Mass Survey,
2005;43:54-73.

40. Ajiki W, Tsukuma H, Oshima A. Trends in cancer incidence,
mortality and survival in Osaka Prefecture. Cancer statistics–
morbidity/ prognosis. Oshima A, Kuroishi T, Tazima K (eds).
Shinohara Publ Ltd, 2004; 2-96.

41. Ajiki W, Tsukuma H, Oshima A, et al. The 10th collaborative
survey on stage distribution of cancer patients among 10 cancer
registries in Japan. In “ Report of the Research Group for Popu-
lation-based Cancer Registration in Japan.” Tsukuma H, ed.,
Department of Cancer Control and Statistics, Osaka Medical
Center for Cancer and Cardiovascular Diseases, 2004:13-48.

42. Cancer Statistics in Japan 2005. National Cancer Center Tokyo,
Japan, 2005.

43. Report on Health Center Activities and Health Services for the
Aged 2003.550-554. Ministry of Health, Labour and Welfare of
Japan.

44. Inadomi JM, Sonnenberg A. The impact of colorectal cancer
screening on life expectancy. Gastrointest Endosc, 2000;51:517-
523.

45. Hoff G, Thiis-Evensen E, Grotmol T, et al. Do undesirable effects
of screening affect all-cause mortality in flexible sigmoidoscopy
programmes? Experience from the Telemark Polyp Study 1983-
1996. Eur J Cancer Prev, 2001;10:131-137.

46. Moayyedi P, Achkar E. Does fecal occult blood testing really
reduce mortality? A reanalysis of systematic review data. Am J
Gastroenterol, 2006;101:380-384.

47. Kricker A, Farak K, Smith D, et al. Breast cancer in New South
Wales in 1972-1995: tumor size and the impact of mammo-
graphic screening. Internat J Cancer, 1999;81:877-880.

PRACTICAL GASTROENTEROLOGY • MAY 2007 53

COLORECTAL CANCER: AN UPDATE FOR DIAGNOSIS AND PREVENTION, SERIES #2

Influence of Screening on the Incidence and Mortality of CRC

(continued from page 48)

PPRRAACCTTIICCAALL  
GGAASSTTRROOEENNTTEERROOLLOOGGYY

RR EE PP RR II NN TT SSRR EE PP RR II NN TT SS

Practical Gastroenterology reprints are valuable,

authoritative, and informative. Special rates are 

available for quantities of 100 or more.

For further details on rates

or to place an order,

visit our web site at: 

www.practicalgastro.com


