History of Visible Rectal Bleeding
in a Primary Care Population

Initial Assessment and 10-Year Follow-up
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Objective.—To determine whether a complaint of visible rectal bleeding that is
elicited by a screening review of systems merits investigation and to assess the ac-
curacy of a defined protocol to evaluate bleeding.

Design.—Prospective cohort study.

Setting.—Primary care clinics in a veterans medical center.

Patients.—We used an 8-item review of systems to identify 297 individuals with
visible rectal bleeding; 201 (68%) of these individuals completed a specified pro-
tocol consisting of double-contrast barium enema (DCBE) examination, rigid sig-
moidoscopy, and follow-up visit after 6 to 12 months. Ten years later we verified the
diagnosis in 131 (93%) of 141 patients whose initial evaluation suggested no cause,
or a benign anorectal cause, of bleeding.

Main Outcome Measures.—Final diagnoses after 2 and 10 years; sensitivity
and specificity of symptoms, DCBE, and rigid sigmoidoscopy.

Results.—We diagnosed serious disease in 48 (24%) of the 201 patients; 26 had
polyps, 9 had inflammatory bowel disease, and 13 (6.5%) had colon cancer.
Symptoms did not predict the diagnosis. Neither DCBE nor rigid sigmoidoscopy
alone was sufficiently sensitive to be used alone, but the combination of DCBE and
rigid sigmoidoscopy had a sensitivity of 0.96 and a specificity of 0.76 for the diag-
nosis of polyps, cancer, or inflammatory bowel disease.

Conclusions.—Self-reported rectal bleeding detected by means of a review of
systems was associated with a high likelihood of important pathology. Physicians
should ask all adults about visible rectal bleeding and should visualize the entire

colon in those who report bleeding.
JAMA. 1997,277:44-48

VISIBLE RECTAL BLEEDING is a
fairly common occurrence in the general
population. About 3% of the general popu-
lation report seeing blood in the toilet
bowl, and between 12% and 15% report
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blood on the toilet paper within the pre-
vious 6 months." The approaches of pri-
mary physicians to rectal bleeding vary.
Physicians often rely on the history and
physical examination to distinguish mi-
nor anal bleeding from more serious
causes.” Recent studies do not agree on
the value of history and symptoms to de-
cide which patients should undergo a full
evaluation of the colon.*®

Another area of uncertainty is whether
or not to ask about blood with stools or on
the toilet paper at a periodic health ex-
amination. Most individuals who have no-
ticed bleeding, including many at high
risk of neoplasia, do not mention their

symptoms to a physician.*>'° In a recent
survey, only 41% of all respondents with
self-reported rectal bleeding had con-
sulted a physician for the problem.? The
authors of that study hypothesized that
asking all patients about rectal bleeding
might be useful. However, the utility of
asking about bleeding in patients seeing
a primary physician for other reasons has
not been studied.

To address these uncertainties, we un-
dertook a 10-year prospective study to
develop a strategy for detecting and evalu-
ating nonemergent visible rectal bleeding
in a primary care clinic. Specifically, our
goals were (1) to determine whether a
complaint of visible rectal bleeding that is
elicited by a screening review of systems
merits an aggressive investigation; and
(2) to examine the value of specific fea-
tures of the history, physical examina-
tion, radiologic, and endoscopic evalua-
tion for the diagnosis of serious diseases
that are associated with bleeding.

METHODS
Recruitment and Data Collection

Patients were recruited between Janu-
ary 1981 and October 1983 from the walk-
in and general medical clinics of the Vet-
erans Affairs Medical Center, Palo Alto,
Calif. After measuring vital signs, nurs-
ing personnel asked each patient to com-
plete a short questionnaire. On this ques-
tionnaire patients reported whether they
had any of 8 symptoms during the last 3
months. These symptoms included red
blood in the stool or on the toilet paper,
as well as 7unrelated symptoms. Patients
were also asked if they had sought medi-
cal attention or were planning to seek
medical attention for any of the symp-
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toms. If the patient noted blood in the
stool or on the toilet paper in the last 3
months, and had not sought medical at-
tention for this problem, the nurse con-
tacted the study research assistant. The
assistant then approached each patient
about participation in the study.

After agreeing to participate by sign-
ing a consent form that had been approved
by the Stanford University Committee
on Protection of Human Subjects in Re-
search, patients completed a questionnaire
concerning their history of bleeding, gas-
trointestinal illnesses, and any other in-
testinal symptoms. The research assis-
tant asked each patient to apply a small
sample of stool to 2 fecal occult blood test
cards (Hemoccult I, Smith Kline Diag-
nostics, Sunnyvale, Calif) each day for 3
days. Each patient was seen within 1 week
of entry into the study by an investigator
(K.I.M. or H.C.S.) who performed an ano-
scopic examination and a rigid sigmoi-
doscopy. Lesions identified at sigmoidos-
copy were biopsied. Each patient also
underwent a double-contrast barium en-
ema (DCBE) radiographic examination.
Results of rectal examination, anoscopy,
rigid sigmoidoscopy, and DCBE were re-
corded as follows:

Rectal Examination.—The examiner
recorded visualization of external hem-
orrhoidal tags, palpation of a mass or
internal hemorrhoid, and tenderness.

Anoscopy.—The examiner recorded di-
rect visualization of a fissure, bleeding
hemorrhoid, or nonbleeding hemorrhoid,
as well as the presence of inflammation or
friability.

Rigid Sigmoidoscopy.—Information
recorded included the adequacy of prepa-
ration, penetration of the sigmoidoscope,
visualization of a mass, polyp, ulcer, hem-
orrhoid or of active bleeding, friability,
and the result of a fecal occult blood test
taken on a sample through the end of the
sigmoidoscope.

Double-Contrast Barium Enema.—
After review of the radiologist’s final
report, one of the investigators recorded
the result of each DCBE study as fol-
lows:

Significant Finding.—The radiologist’s
report clearly indicated the diagnosis of
a polyp, cancer, or inflammatory bowel
disease (IBD).

Abnormality of Unknown Signifi-
cance.—The radiologist commented on a
finding without either indicating that it
was of no concern or that it was a definite
abnormality. For example, if the radiolo-
gist identified an area of narrowing of
questionable significance or a possible
piece of retained stool (vs a polyp), the
finding was classified as an “abnormality
of unknown significance.”

Abnormality of No Significance.—An
abnormality was mentioned and the re-
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port stated that the abnormality was of
no concern with regard to bleeding, or
only noted diverticulosis.

Normal.—No abnormalities were noted
and the study was described as techni-
cally adequate.

Inadequate.—The study was techni-
cally inadequate or incomplete and there
was no significant abnormality or ab-
normality of unknown significance.

Patients who had more than 1 finding
were classified according to their most
significant abnormality. When possible,
inadequate sigmoidoscopic and DCBE ex-
aminations were repeated and the results
of the repeat examination were recorded.

When the initial evaluation was com-
pleted, the examiner made a preliminary
diagnosis and plan. Patients with serious
abnormalities identified either on rigid
sigmoidoscopy or on DCBE were referred
to a gastroenterologist (if colonoscopy was
deemed necessary) or to a general sur-
geon (if surgery was indicated). If hem-
orrhoids, a fissure, or no abnormality was
found, the patient was treated with local
therapy (eg, sitz baths, suppositories) for
1 month. If the bleeding was no better
after 1 month, or if an adequate rigid
sigmoidoscopy and DCBE had not been
performed, the patient was referred for
colonoscopy.

Follow-up

Patients were contacted 1, 6, and 12
months after entry into the study to as-
sess symptom status and diagnosis. Pa-
tients who did not complete at least 1 of
the 6- or 12-month follow-up visits were
excluded from the final sample. At the
last evaluation, a diagnosis was assigned
by 1oftheinvestigators (K.I.M.or H.C.S.)
using all available data after the last of
these contacts (mean, 11.6 months; range,
3-31 months). Each patient was assigned
1 of the following diagnoses: (1) cancer of
the colon, (2) benign neoplastic cause of
bleeding (polyps), (3) IBD, (4) benign ano-
rectal cause of bleeding (eg, hemorrhoids,
fissure), or (5) none or unknown cause. If
a patient had 2 causes of bleeding, he or
she was assigned to the more serious cat-
egory.

We examined medical records of pa-
tients in the final sample 8 to 10 years
after entry into the study. Medical re-
cords included paper records at the Palo
Alto Veterans Affairs Medical Center, as
well as computerized records contained
in the Department of Veterans Affairs
national database housed in Austin, Tex.
Endoscopy and pathology reports were
retrieved from records of the gastroen-
terology and pathology departments at
the Palo Alto Veterans Affairs Medical
Center. Additionally, the Department of
Veterans Affairs Benefits Registry and
the National Death Index were queried

to determine vital status. Copies of all
death certificates were obtained from
state and local vital statistics records. In
some cases, we contacted the patient (or
their next of kin) by telephone to ascer-
tain symptoms, tests performed, and di-
agnoses made since the last contact with
study personnel.

Study End Points

We used the follow-up data to deter-
mine whether the diagnosis assigned by
theinvestigators at the last follow-up visit
was correct. The diagnoses of a benign
anorectal or an unknown cause were con-
sidered to be incorrect if a diagnosis of
cancer, polyps, or IBD was made within
2 years of the patient’s entry into the
study. Patients were grouped into 3 cat-
egories according to the corrected final
diagnosis. The “serious” group included
patients with a diagnosis of cancer, pol-
yps, or IBD. The “anorectal” group in-
cluded patients with a diagnosis of hem-
orrhoids or fissure, and the “none” group
included patients in which no cause of
lower gastrointestinal bleeding was found.
We used the corrected final diagnosis as
the criterion standard to assess the per-
formance of clinical findings and diagnos-
tic test results in predicting the cause of
bleeding.

We also used the follow-up data to de-
termine the long-term probability of de-
veloping serious colorectal disease in pa-
tients who were diagnosed to have
anorectal disease, or who had no evident
cause of bleeding, during the initial study
period.

Data Analysis

Relation of Patient Characteristics
to End Points.—Patient characteristics
within each diagnostic group (serious, ano-
rectal, and none) were compared using x?
analysis (if the patient characteristic was
nominally scaled) or unpaired ¢ tests and
analysis of variance (if the patient char-
acteristic was intervally scaled). Stepwise
logistic regression was used to examine
the ability of combinations of patient char-
acteristics to predict the corrected final
diagnosis.

Test Performance—We calculated
sensitivity, specificity, and likelihood ra-
tios (LRs) of DCBE and rigid sigmoidos-
copy, singly and in combination, for seri-
ous causes of rectal bleeding. Sensitivity
was calculated as the number of patients
who had a corrected final diagnosis of can-
cers, polyps, and IBD, and who also had
an abnormal test, divided by the number
of patients who had a diagnosis of 1 of
these conditions within 2 years of enter-
ing the study. Specificity was the propor-
tion of patients who did not have one of
these conditions and who also had a nega-
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Tabie 1.—Patient Characteristics and Symptoms by Diagnosis*
|

Diagnostic Category

None Anorectal Serious
Patient Characteristic or Symptom (n=49) (n=104) (n=48) Pt

Mean (=1 SD) age, ¥ 53.8 (=15.4) 54.6 (+13.6) 58.3 (+11.3) .08
Age <40 vy, frequency (%) 11 (22) 23 (22) 4(8) .02
Duration of bleeding >6 mo, No. (%) 23 (47) 65 (64) 20 (42) .04
Duration of bleeding <2 mo, No. (%) 13 (27) 18 (18) 21 (44) .002
Frequency of bleeding > once per week, No. (%) 21 (44) 53 (52) 29 (60) 19
Bleeding has recently worsened, No. (%) 9(18) 40 (38) 10 (21) 13
No. of stools per day, mean (*1 SD) 1.4 (+0.9) 1.5 (*0.8) 1.6(x1.4) .56
Weight loss >>4.5 kg, No. (%) 9(18) 13 (13) 4(8) .26
Nature of bleeding, frequency (%)

On toilet paper 45 (98) 97 (98) 45 (96) 44

Colors toilet water 33(73) 77 (79) 35 (81) .58

Mixed with or on stool 32 (65) 67 (64) 38 (79) .05

Clots visible 4(9) 30 (34) 11 (26) .10

Mucus in stool 11 (22) 19 (18) 8(17) .65

Positive test for occult blood 9 (20) 23 (28) 16 (44) .008
Nature of stools, frequency (%)

Loose 23 (52) 55 (64) 25 (60) .96

Painfut defecation 21 (47) 48 (55) 11 (28) .005

Recent change in frequency 14 (29) 26 (25) 14 (29) 72

Recent change in appearance 15 (31) 27 (26) 18 (38) 16

Any recent change in bowel habits 23 (47) 39 (38) 23 (48) .37

Abdominal pain with bowel movements 17 (35) 41 (39) 10 (21) .02

*Not all patients responded to all questions, N ranges from 163 to 201. One patient was female (0.5%).
tThe serious group was compared to other groups using Pearson x? or t test.

tive test (or tests). The likelihood ratio for
a positive test (LR +) was the proportion
of patients with serious disease who had
a positive test, divided by the proportion
of patients with no serious disease who
had a positive test."! The likelihood ratio
for a negative test (LR—) was the pro-
portion of patients with serious disease
who had a negative test, divided by the
proportion of patients with no serious dis-
ease who had a negative test (or tests).

RESULTS
Patients

A total of 297 individuals reported rec-
tal bleeding and consented to participate.
These patients were then invited to re-
turn for a DCBE and rigid sigmoidos-
copy. Fifty-one patients (17%) did not re-
turn for either examination, 23 had rigid
sigmoidoscopy only, and 1 had a DCBE
only. Of the remaining 222 patients, 21
did not complete a follow-up interview
and could not be assigned a final diagno-
sis. Thus, we excluded a total of 96 (32%)
patients. The final study population in-
cluded 201 patients who completed the
entire protocol including DCBE exami-
nation, rigid sigmoidoscopy, and a 6- or
12-month interview. Two hundred of the
patients were male.

Of the 45 excluded individuals who
had completed at least 1 test, 6 had evi-
dence of polyps on rigid sigmoidoscopy
(13.3%), and another 3 had unconfirmed
evidence of polyps on DCBE.
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Short-term Outcome of Rectal
Bleeding Detected by a
Review of Systems

Of the 201 patients who completed the
specified protocol, the investigators diag-
nosed 47 with serious gastrointestinal dis-
ease. One additional patient whose diag-
nosis was recorded as “none” had cancer
on a colonoscopy performed at another
institution 20 months after enrollment. Of
the 48 patients (24%) diagnosed with se-
rious disease, 26 had polyps, 9 had IBD,
and 13 (6.5%) had colon cancer. Eight of
the malignancies were located in the rec-
tosigmoid region, 4 were located in the
cecum or ascending colon, and in 1 pa-
tient, the location was not recorded. Two
patients had distant metastases (Dukes
stage D), and, of the remaining cancers, 1
was Dukes stage A, 6 were stage B, and
4 were stage C. In 15 of the 26 patients
with polyps, at least 1 lesion was larger
than 1 cm.

Long-term Outcomes of
Undiagnosed Rectal Bleeding

During the initial study period, 141 pa-
tients had a final diagnosis of anorectal
disease or no evident cause of bleeding,
and had no findings suggestive of serious
disease on rigid sigmoidoscopy or DCBE.
We obtained follow-up information for 131
(93%) of these patients. Between 2 and 10
years after entering the study, 3 (2.3%)
patients developed rectal or colon cancer
and 6 (4.6%) developed polyps. After ad-

justment for age and sex, the 10-year in-
cidence of cancer was not statistically dif-
ferent than the expected incidence in a
similar cohort of the general population,
but the trend was toward a higher inci-
dence (2.3% vs 1.2%, P>.4). There was
also a trend for patients with continued or
recurrent bleeding during the follow-up
period to develop neoplasia (11% vs 5%),
but this difference was consistent with
chance (P=.20).

Relation Between Patient
Characteristics and Cause
of Rectal Bleeding

We hoped that we could use clinical
findings to identify patients who, because
they were at low risk of serious disease
(cancer, polyps, or IBD), did not require
further diagnostic evaluation. To our dis-
appointment, clinical findings were not
good predictors of the diagnosis (Table 1).
Of the factors examined, only older age,
shorter duration of bleeding, and blood
mixed with stool were associated with a
serious cause of rectal bleeding. Fecal oc-
cult blood testing was completed on 163
patients. In these patients, the sensitivity
of the test for serious disease was (.44 and
the specificity was 0.81. Sixteen patients
out of 36 with positive fecal occult blood
tests proved to have serious disease (posi-
tive predictive value, 0.44). Six (16%) of
37 patients who had clear evidence of
bleeding from fissures or hemorrhoids on
anoscopy also had cancer (1 patient) or
polyps (5 patients). After trying various
combinations of the clinical and anoscopic
findings, including fecal occult blood test
results, it was not possible to identify a
group of 15 or more patients whose risk
of serious conditions was lower than 7%.

Two clinical predictors—age and dura-
tion of bleeding less than 2 months—had
statistically significant associations with
the diagnosis of cancer. No cancers were
diagnosed among the 58 patients who were
younger than 50 years, but 7 (12%) of
these individuals had polyps or IBD.
Among the 143 patients older than 50
years, the risk of cancer was higher when
bleeding had been present for less than 2
months (18% vs 6%, P=.03), but 6 of the
13 cancers occurred in individuals who
had bleeding longer than 2 months. A re-
cently published clinical prediction rule
used age by decade, change in bowel hab-
its, and blood in or on the stool to predict
the probability of cancer in patients with
rectal bleeding.” Except for age, these pre-
dictors were not associated with cancer in
our population. When applied to our data,
this rule had a sensitivity of 54%, a speci-
ficity of 56%, and a LR+ of 1.2.

Yield of Diagnostic Tests

Technical Performance.—Full pen-
etration (25 e¢m) of the rigid sigmoido-
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Table 2.—Yield of Alternative Diagnostic Strategies in 201 Patients
L -]
No. of Patients Correctly Diagnosed

1
Inflammatory  Total With

No. of

Patients Without

Bowel a Serious  Sensitivity  Serious Disease Likelihood Likelihood
Cancers Polyps Disease Condition for Serious Referred for Ratio Ratio
Decision Criteria* (n=13) (n=26) {n=9) (n=48) Conditions Colonoscopy Specificity Positive Negative
A. Significant finding on DCBE 9 3 25 0.52 3 0.98 26.6 0.49
B. Significant finding or abnormality
of unknown significance on DCBE 12 6 33 0.69 35 0.77 3.0 0.41
C. Significant finding on rigid
sigmoidoscopy 10 7 33 0.69 7 0.95 4.7 0.10
D. Significant finding or abnormality
of unknown significance on DCBE
or a significant finding on rigid
sigmoidoscopyt 13 8 46 0.96 37 0.76 4.0 0.05

*Classification of DCBE findings is discussed in text. DCBE indicates double-contrast barium enema.
tPositive sigmoidoscopy is defined as a mass, polyp, or mucosal friability.

scope occurred on the first attempt in 117
(58%) of the 201 patients. Sixty-two (31%)
of the 201 patients underwent a second
sigmoidoscopy because of an inadequate
initial examination. We referred 22 pa-
tients (11%) directly to colonoscopy or
surgery after sigmoidoscopy revealed an
obstruction or cancer. A repeat DCBE
examination was recommended in 10 pa-
tients (5%). After the initial evaluation,
20 patients (10%) were referred to a sur-
geon, most often for severe anorectal
disease. Fifty-one patients (25%) were re-
ferred to a gastroenterologist for colonos-
copy, but because of noncompliance only
35 colonoscopies were performed.

Sensitivity, Specificity, and LRs.—We
evaluated the sensitivity of several crite-
ria for referring patients for colonoscopy.
Table 2 shows the number of patients with
serious disease correctly diagnosed and
the number of false-positive results when
an abnormal DCBE or rigid sigmoidos-
copy were the criteria for referral for colo-
noscopy. If a significant finding on DCBE
were the only criterion for referral for
colonoscopy (criterion A in Table 2), 25 of
48 patients with serious conditions—9 pa-
tients with cancer, 13 with polyps, and 3
with IBD—would be diagnosed correctly.
Three patients of the 153 with a diagnosis
of “anorectal” or “none” also had a sig-
nificant finding on DCBE. Therefore, for
criterion A, the sensitivity of an abnormal
DCBE, was 0.52 and the specificity was
0.98. The DCBE was more sensitive (0.69)
if the criteria for referral for colonoscopy
included “abnormalities of unknown sig-
nificance” on DCBE (criterion B). Rigid
sigmoidoscopy alone had a sensitivity of
0.69 and a specificity of 0.95.

For the combination of DCBE and rigid
sigmoidoscopy (criterion D), a patient was
considered to have a positive examination
if he had an abnormal DCBE (including
an abnormality of unknown significance)
or an abnormal rigid sigmoidoscopy. Cri-
terion D was highly sensitive (0.96) and
reasonably specific (0.76) for serious dis-
ease. Overall, 46 of 83 patients who had an
abnormality on DCBE or rigid sigmoi-
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doscopy proved to have serious disease
(positive predictive value=0.55). The LR+
for the eriterion D was 4.0, which means
that the probability of an abnormality on
DCBE or rigid sigmoidoscopy is 4 times
higher in patients with a serious cause of
bleeding than in a patients with a nonse-
rious cause of bleeding. The LR~ for cri-
terion D was 0.05, which means that the
probability of having both anormal DCBE
and a normal rigid sigmoidoscopy in pa-
tients with serious disease is much smaller
(5%) than the chance of normal examina-
tions in patients without a serious cause
of bleeding.

COMMENT

In this prospective study, self-reported
rectal bleeding detected by means of a
short review of systems was associated
with a high likelihood of important pa-
thology. Nearly 1 in 5 patients with vis-
ible rectal bleeding had neoplasia or IBD.
At least half of the cancers were detected
in a stage in which intervention is thought
to confer a significant benefit.

Our results indicate that patients with
rectal bleeding deserve thorough evalu-
ation. Primary care physicians often de-
fer evaluation, or perform flexible sig-
moidoscopy alone, if the history suggests
bleeding from an anorectal source.*® We
were unable to use features of the history
and anoscopic examination to reliably sort
patients into the major diagnostic cat-
egories. The yield of serious disease was
substantial even among patients with
clear evidence of anorectal disease. If used
alone, flexible sigmoidoscopy might de-
tect more polyps than rigid sigmoidos-
copy. However, 3 of the 13 cancers we
found were beyond the reach of the flex-
ible sigmoidoscope, suggesting that flex-
ible sigmoidoscopy alone is inadequate
for the evaluation of rectal bleeding.

Our study also provides direct evidence
about the effectiveness of a defined strat-
egy for determining when the results of
DCBE plus rigid sigmoidoscopy should
prompt colonoscopy. Overall, 96% of pa-
tients with serious disease, including all

13 patients with cancer, had an abnormal
DCBE or rigid sigmoidoscopy as defined
in the study protocol. Long-term follow-
up suggested that rigid sigmoidoscopy
and DCBE followed by colonoscopy for
selected patients did not miss other pa-
tients with cancer, polyps, or IBD.

To our knowledge, this prospective
study is the first to assess the diagnostic
yield of a specific component of the re-
view of systems, and the first to examine
the clinical value of asking about visible
rectal bleeding among patients present-
ing to a primary care physician for unre-
lated reasons. Two other studies have ex-
amined consecutive patients presenting
to primary physicians with a complaint of
rectal bleeding.> In these 2 studies, pri-
mary physicians were asked to refer pa-
tients who complained of bleeding for par-
ticipation in the protocol. In 1 of these
studies, the authors noted that many phy-
sicians preferred to observe patients when
the history was suggestive of a benign
cause, even though they had been encour-
aged by the investigators to refer all pa-
tients with bleeding to the study.5” We
screened patients directly by means of a
review of systems, and did not rely on
referrals from primary physicians.

This high rate of serious lesions oc-
curred in a group of patients who, despite
an average duration of symptoms of over
6 months, had not complained of rectal
bleeding to their physicians. Sereening
by means of a test for occult blood would
have missed almost half of the neoplastic
lesions found in this population. Our re-
sults suggest that, at least in patient popu-
lations similar to ours, one should peri-
odically inquire about recent visible rectal
bleeding and that a positive response
should trigger a thorough diagnostic
evaluation.

This study has several limitations. First,
DCBE plus sigmoidoscopy (either rigid
or flexible) is less effective than colonos-
copy to detect colonic angiodysplasia and
polyps smuller than 1 em. Angiodysplasia
is found in about 1% of patients with non-
emergent rectal bleeding .5® Neither rigid
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nor flexible sigmoidoscopy is likely to de-
tect these lesions, which are usually lo-
cated in the right colon or cecum.’*% Dj-
minutive polyps and adenomas are found
about twice as often by colonoscopy as by
DCBE plus flexible sigmoidoscopy,*** but
their role in bleeding is not certain.'®
Second, about one third of eligible pa-
tients with rectal bleeding identified by
screening did not complete our protocol.
This poor compliance may be due to the
difficulty of undergoing 2 invasive pro-
cedures, DCBE plus rigid sigmoidoscopy,
each of which also entails a bowel prepa-
ration that can result in additional work
days lost or morbidity. Performing these
tests on the same day, or using colonos-
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