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OBJECTIVE: To clarify the clinicopathological features of col-
orectal cancer that show positive results on an immunochemical
fecal occult blood test of stool obtained by digital rectal exami-
nation.
METHODS: In a cross-sectional study, 9952 subjects received
both an immunochemical fecal occult blood test of stool
obtained by digital rectal examination and colonoscopy annu-
ally over a nine-year period of medical checkups; 64 patients
with colorectal cancer were identified. The study subjects com-
prised 39 patients with colorectal cancer who had positive
results (positive group) and 25 patients with colorectal cancer
who had negative results (negative group) on an immunochem-
ical fecal occult blood test of stool obtained by digital rectal
examination. The positive and negative groups were compared
in terms of their individual factors, such as site, size, Dukes clas-
sification and histological type of the cancer lesions.
RESULTS: The prevalence of rectal cancers was higher in the
positive group than in the negative group (P<0.05), but there
were no differences between the two groups with respect to any
other factors. 

CONCLUSIONS: These findings indicate that stool obtained
during the digital rectal examination is unsuitable for detecting
fecal occult blood, especially for the detection of proximal colon
neoplasms.
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Caractéristiques du cancer colorectal donnant
des résultats positifs à la recherche de sang
occulte dans les selles obtenus par toucher
rectal
OBJECTIF : Clarifier les caractéristiques clinicopathologiques du can-
cer colorectal après obtention de résultats positifs au dépistage
immunochimique de sang occulte dans les selles sur un échantillon
recueilli lors du toucher rectal.
MÉTHODES : Dans une étude transversale, 9 952 sujets ont subi
annuellement pendant une période de neuf ans un test de dépistage
immunochimique de sang occulte dans les selles sur un échantillon
recueilli lors du toucher rectal et une coloscopie; 64 patients se sont
révélés atteints d�un cancer colorectal. Parmi eux, 39 sujets avaient
obtenu des résultats positifs et 25 des résultats négatifs au test de
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When testing stool for fecal occult blood to detect col-
orectal cancer, stool is collected by two methods: by

testing stool specimens obtained as part of routine screen-
ing, and by testing stool specimens obtained during the dig-
ital rectal examination as part of the physical examination
or for screening purposes. However, the appropriate evalua-
tion of a positive result of a fecal occult blood test on stool
obtained during the digital rectal examination is controver-
sial. In addition, little information is available regarding the
clinical features of colorectal cancer that are detected in stool
specimens obtained during the digital rectal examination. 

In the present investigation, to clarify the features of col-
orectal cancer that produce positive results on an immuno-
chemical fecal occult blood test of stool obtained during the
digital rectal examination and to evaluate the significance
of testing fecal occult blood in stool obtained during the
digital rectal examination, the authors compared the clini-
copathological characteristics of these features with the fea-
tures of colorectal cancer that produce negative results.

MATERIALS AND METHODS
Subjects for the cross-sectional study were selected from
participants in an annual employee medical checkup from
April 1, 1990 to March 31, 1999. The two hospitals for the
medical checkups were located in central Nagano
Prefecture. Physicians from the department of endoscopy of
each hospital carried out both colonoscopy and immuno-
chemical fecal occult blood testing using two separate stool
samples on all participants, without dietary or medicinal
restriction. Participants who had a history of recent rectal
bleeding or any symptoms of colorectal diseases before the
examination were excluded from the study. Fecal occult
blood testing was performed on stool specimens obtained
during the digital rectal examination. If the rectal ampulla
of the participants was empty, mucus obtained by digital
rectal examination was used for the occult blood test. All
patients with colorectal cancer diagnosed by colonoscopy
were divided into two groups, according to the results of the
fecal occult blood test; intergroup comparisons were made
in terms of individual factors, such as site, size, Dukes clas-
sification and histological type of the cancer lesions (1).
The final diagnosis of colorectal cancer was made after sur-
gical or endoscopic removal of tumours.

The immunochemical fecal occult blood test was per-
formed by a trained technician at the hospital laboratory.
The principles and procedures of the immunochemical slide
Imdia-HemSp (FujiRebio, Japan) (a reversed passive
hemagglutination test) (2), which was used in the present
investigation, are outlined as follows. The test subjects were

first instructed to make a thin fecal smear on the test filter
paper. Disks of the specimens from the feces-smeared slides
were placed in round wells in a microtitre plate. A diluent
was added to extract the specimens from the disks. A por-
tion of the extract was removed and diluted serially in the
next three wells of the plate. Erythrocytes coated with anti-
human hemoglobin antibody were added to the last wells,
and the mixture was incubated at room temperature for
30 min. Samples showing agglutination at a dilution of 1:8
were interpreted as a positive result. The absence of agglu-
tination was interpreted as a negative result. The proce-
dures of this test are uncomplicated, and the cost per slide
for each test is approximately US$4.00 (¥440; average
exchange rate was US$1=¥110 during the period of the
investigation). 

Statistical analysis was performed by χ2 test, and a two-
tailed P value of less than 0.05 was defined as statistically
significant.

RESULTS
Of 9952 subjects who participated in the medical checkup
for colorectal cancer, 5830 were male and 4122 were
female. The average age of the subjects was 53.6 years (male
54.8 years, female 51.4 years). The results of an immuno-
chemical fecal occult blood test were positive in 786 sub-
jects (7.9%; 95% CI 7.4% to 8.4%; male 7.9%, female
7.8%). Colorectal cancer was detected by colonoscopy in
64 subjects (0.6%; 95% CI 0.4% to 0.8%; male 0.6%,
female 0.6%) � 39 subjects (60.9%) from the group who
tested positive for occult blood and 25 subjects (30.1%)
from the group who tested negative for occult blood, respec-
tively. The sensitivity, specificity, and positive and negative
predictive values of the immunochemical fecal occult blood
test on stool sampled by digital rectal examination were
61%, 92%, 5.0% and 99.8%, respectively (95% CI 49% to
73%, 91% to 93%, 3.5% to 6.5% and 99.7% to 99.9%,
respectively). In the group with positive results on immuno-
chemical fecal occult blood testing, the odds ratio for risk of
colorectal cancer was 19.1 (95% CI 11.5 to 31.7). A total of
319 colonic adenomas were detected during the screening
colonoscopy, including 70 large adenomas (1 cm or larger)
and 249 small adenomas (smaller than 1 cm). Of these, 41
large and 160 small adenomas had a positive result, and 29
large and 89 small adenomas had a negative result on
immunochemical fecal occult blood testing. 
Tumour site: In the group who tested positive for fecal
occult blood, the lesion sites were the rectum in 20 patients
(80.0%), the left side of the colon (sigmoid colon and
descending colon) in 15 patients (48.4%) and the right side
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dépistage immunochimique de sang occulte dans les selles sur un échan-
tillon recueilli lors du toucher rectal. Les deux groupes ont été analysés
sur le plan des facteurs individuels, tels la localisation du cancer, la stad-
ification de Dukes et le type histologique des tumeurs.
RÉSULTATS : La prévalence des cancers rectaux a été plus élevée dans
le groupe �positif� que dans le groupe �négatif� (P < 0,05), mais on n�a

noté aucune différence entre les deux groupes pour ce qui est des autres
facteurs.
CONCLUSIONS : Ces observations indiquent que les échantillons
recueillis lors d�un toucher rectal ne permettent pas le dépistage du sang
occulte dans les selles, surtout s�il est question de néoplasies du côlon
proximal.



of the colon (transverse colon, ascending colon and cecum)
in four patients (50.0%). In the group who tested negative
for fecal occult blood, the lesion sites were the rectum in
five patients (20.0%), the left side of the colon in 16
patients (51.6%) and the right side of the colon in four
patients (50.0%). Accordingly, the prevalence of rectal
cancer was significantly higher in the group who tested pos-
itive than in the group who tested negative for fecal occult
blood (P<0.05) (Table 1).
Tumour size: Colorectal cancers were divided into those
smaller than 2 cm and those larger than 2 cm. Among the
cancers that were smaller than 2 cm, almost 50% were neo-
plastic polyps (early cancer or adenomatous polyps with
severe dysplasia). In the group who tested positive for fecal
occult blood, 23 lesions (60.5%) were smaller than 2 cm
and 16 lesions (61.5%) were larger than 2 cm. In the group
who tested negative for fecal occult blood, 15 lesions
(39.5%) were smaller than 2 cm and 10 lesions (38.5%)
were larger than 2 cm, suggesting the absence of any signif-
icant difference in the distribution of lesion size between
the two groups (Table 2). 
Dukes stage: Eighteen (60.0%) cases of cancer in the posi-
tive group and 12 (40.0%) cases in the negative group were
classified as Dukes A, suggesting that the frequency of
Dukes A cancer was highest in both groups. There was no
significant difference in the combined frequency of cases
classified as Dukes B and C between the two groups (Table 3).

Histological type: In both groups, well differentiated ade-
nocarcinoma accounted for more than half the cases, fol-
lowed by moderately differentiated and poorly differenti-
ated adenocarcinomas, respectively. There was no significant
difference in the distribution of histological type between
the two groups (Table 4).

DISCUSSION
Randomized, controlled trials have shown that fecal occult
blood screening for colorectal cancer using patient-col-
lected stool is associated with reduced mortality from col-
orectal cancer (3-5). Some physicians perform fecal occult
blood tests on stool obtained during the digital rectal exam-
ination in general practice; however, the clinical impact of
this practice is controversial.

Some investigations have demonstrated that patients
with positive results on fecal occult blood tests on stool
obtained during the digital rectal examination had as many
colonic disorders as patients identified through routine
screening (6,7). In contrast, a comparative study showed
that the stool obtained during the digital rectal examina-
tion was unsuitable for the testing of fecal occult blood,
because, for colonic neoplasms, the positive predictive
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TABLE 1
Comparison of tumour site in patients with colorectal
cancer who tested positive and those who tested negative
for fecal occult blood when stool was obtained during the
digital rectal examination

Fecal occult blood test result

Tumour site Positive (%) Negative (%) Total

Rectum 20 (80.0)* 5 (20.0) 25 (100.0)

Left side of the colon 15 (48.4) 16 (51.6) 31 (100.0)

Right side of the colon 4 (50.0) 4 (50.0) 8 (100.0)

Total 39 (60.9) 25 (39.1) 64 (100.0)

*P<0.05 for difference between negative and positive groups

TABLE 2
Comparison of tumour size in patients with colorectal
cancer who tested positive and those who tested negative
for fecal occult blood when stool was obtained during the
digital rectal examination

Fecal occult blood test result

Tumour size (cm) Positive (%) Negative (%) Total (%)

<2 23 (60.5) 15 (39.5) 38 (100.0)

≥2 16 (61.5) 10 (38.5) 26 (100.0)

Total 39 (60.9) 25 (39.1) 64 (100.0)

TABLE 3
Comparison of Dukes stage in patients with colorectal
cancer cases who tested positive and those who tested
negative for fecal occult blood when stool was obtained
during the digital rectal examination

Fecal occult blood test result

Dukes stage Positive (%) Negative (%) Total(%)

A 18 (60.0) 12 (40.0) 30 (100.0)

B 13 (61.9) 8 (38.1) 21 (100.0)

C 8 (61.5) 5 (38.5) 13 (100.0)

Total 39 (60.9) 25 (39.1) 64 (100.0)

TABLE 4
Comparison of histological type in patients with colorectal
cancer who tested positive and those who tested negative
for fecal occult blood when stool was obtained during the
digital rectal examination

Fecal occult blood test result
Histological 
type Positive (%) Negative (%) Total (%)

Well differentiated 28 (58.3) 20 (41.7) 48 (100.0)
adenocarcinoma

Moderately 9 (69.2) 4 (30.8) 13 (100.0)
differentiated
adenocarcinoma

Poorly differentiated 2 (66.7) 1 (33.3) 3 (100.0)
adenocarcinoma

Total 39 (60.9) 25 (39.1) 64 (100.0)



value of fecal occult blood testing was lower when stool was
obtained by this practice than when stool was obtained by
patients during routine screening (8). Longstreth (9) edito-
rialized that fecal occult blood testing of stool collected dur-
ing the digital rectal examination is �a procedure of little
value�. For this reason, the authors investigated the clinico-
pathological characteristics of colorectal cancer that pro-
duce a positive result on immunochemical fecal occult
blood testing of stool obtained during the digital rectal
examination, by comparing them with the clinicopatholog-
ical characteristics of colorectal cancer that produce a neg-
ative result.

In general, several factors, including poor sensitivity of
the test, inappropriate storage of stool samples, no or inter-
mittent bleeding from cancer, inadequate stool sampling
and intraintestinal degeneration of human hemoglobin,
may lead to a negative result on fecal occult blood testing in
patients with colorectal cancer. For the present study, fac-
tors such as lower sensitivity and poor storage of samples
can be excluded from the possible causes of negative results
because a highly sensitive test kit was used; the cutoff value
was adjusted to nearly the upper limit of physiological
bleeding (10). Also, an experienced laboratory technician
exercised special care during the treatment of specimens
when conducting the test.

Accordingly, three factors � intermittent bleeding or
small bleeding, intraintestinal degeneration of human
hemoglobin and inappropriate sampling � were likely the
major reasons for a negative result on immunochemical
fecal occult blood testing. Of these factors, intermittent
bleeding has been identified as the major possible cause of a
negative result of fecal occult blood testing in the study of
small colorectal neoplasia (11,12). Also, it has been
pointed out that degeneration of hemoglobin is the possible
cause of a negative test result in the study of neoplastic
lesions in the right side of the colon (13,14). Theoretically,
this view is based on the concept that, in neoplasia of the
right side of the colon, even if bleeding from lesions exists,
hemoglobin peroxidase activity and antigen determinant
radicals are destroyed by intestinal flora and enteric juice.
As for inappropriate sampling, it has been suggested that, in
rectal neoplasia in particular, blood can only adhere to part
of the stool. Therefore, it has been emphasized that a nega-
tive test result may be obtained, depending on the site of
stool sampling (15). To identify rectal neoplasia, it is rec-
ommended that stool be sampled in an area longer than
5 cm and be taken from three regions by brushing (16).

In the present comparative study, the prevalence of rec-
tal cancer was higher in the group who tested positive for
fecal occult blood than in the group who tested negative for
fecal occult blood; no significant difference was observed in
the frequencies of cancer in the right side of the colon
between the two groups. These results suggest that appro-

priate stool sampling by digital rectal examination may lead
to a true positive result on the immunochemical fecal
occult blood test in patients with rectal cancer.

CONCLUSIONS
Stool collected during the digital rectal examination is
unsuitable for fecal occult blood testing, especially for the
detection of proximal colon neoplasms; special attention
should be paid to the method of stool collection to improve
the accuracy of fecal occult blood testing.
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