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OBJECTIVES: We hypothesized that early intervention in patients with lower gastrointestinal bleeding (LGIB) would
improve outcomes and therefore conducted a prospective randomized study comparing urgent
colonoscopy to standard care.

METHODS: Consecutive patients presenting with LGIB without upper or anorectal bleeding sources were
randomized to urgent purge preparation followed immediately by colonoscopy or a standard care
algorithm based on angiographic intervention and expectant colonoscopy.

RESULTS: A total of 50 patients were randomized to each group. A definite source of bleeding was found more
often in urgent colonoscopy patients (diverticula, 13; angioectasia, 4; colitis, 4) than in the standard
care group (diverticula, 8; colitis, 3) (the odds ratio for the difference among the groups was 2.6;
95% CI 1.1–6.2). In the urgent colonoscopy group, 17 patients received endoscopic therapy; in the
standard care group, 10 patients had angiographic hemostasis. There was no difference in
outcomes among the two groups—including: mortality 2% versus 4%, hospital stay 5.8 versus 6.6
days, ICU stay 1.8 versus 2.4 days, transfusion requirements 4.2 versus 5 units, early rebleeding
22% versus 30%, surgery 14% versus 12%, or late rebleeding 16% versus 14% (mean follow-up of
62 and 58 months).

CONCLUSION: Although urgent colonoscopy identified a definite source of LGIB more often than a standard care
algorithm based on angiography and expectant colonoscopy, the approaches are not significantly
different with regard to important outcomes. Thus, decisions concerning care for patients with acute
LGIB should be based on individual experience and local expertise.

(Am J Gastroenterol 2005;100:2395–2402)

INTRODUCTION

Acute lower gastrointestinal bleeding (LGIB) is a common
disorder, requiring hospitalization in 21 adults per 100,000/yr
(1). Diverticula are the most common cause of acute LGIB
and account for 42–56% of episodes (1–3). Other lesions
(colonic vascular ectasis, or angiodysplasias, rectal or colonic
ulcers, colonic varices, vasculitis, neoplasia, colitis, intussus-
ception, or small intestinal lesions) account for the remaining
identifiable causes of LGIB. A major problem in LGIB is that
approximately 10–40% of patients will have recurrent hem-
orrhage, usually within the first 48 h of the index bleed (1,
4). This is often treated by surgical resection. Since the ma-
jor causes of acute LGIB (diverticulosis and vascular ectasis)
are most prevalent in the elderly, surgery often entails a high
morbidity and mortality.

Although early endoscopy for the diagnosis and, in partic-
ular, treatment of upper gastrointestinal bleeding is widely

accepted, early endoscopy has not been similarly applied to
LGIB. Colonoscopy is often performed after the bleeding has
stopped and the patient adequately prepared, generally several
days after presentation (3). However, a major problem with
colonoscopy in this setting has been the low detection rate of
bleeding lesions, thus not allowing endoscopic hemostasis. It
has been widely reported that urgent colonoscopy is safe and
yields a specific diagnosis in a high proportion of cases (5–
7). Further, a number of case series have demonstrated that
endoscopic therapy during urgent colonoscopy allows initial
hemostasis, especially in diverticular bleeding, although fol-
low up has been lacking (8–13). Endoscopic therapy of vas-
cular ectasis has also been shown to be safe and effective (14,
15). A recent nonrandomized study demonstrated a dramatic
reduction in rebleeding and the need for surgery with urgent
endoscopic therapy in diverticular hemorrhage (7). However,
other nonrandomized studies have failed to demonstrate im-
provement in outcomes after urgent colonoscopy (16, 17).
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Despite the lack of data from randomized controlled studies,
urgent colonoscopy is widely recommended and employed
by some experts (7). At our institution, the standard care for
LGIB, after excluding an upper or anorectal source, is to per-
form a technetium labeled red cell scan if active bleeding
is suspected, followed by visceral angiography for positive
scans. Expectant colonoscopy is performed if bleeding is felt
to be inactive.

We hypothesized that urgent colonoscopy would improve
early rebleeding and also the secondary outcomes measures
of length of stay and transfusion requirements. We present
the results of a prospective, randomized, controlled trial of
urgent colonoscopy compared to a standard protocol com-
monly implemented at this institution in patients with acute
LGIB.

ME THODS

This study was approved by the Duke University Medical
Center and Durham Veterans Affairs Medical Center Insti-
tutional Review Boards, and fulfilled all criteria for clinical
research as set forth in the Declaration of Helsinki (18). All
patients gave written informed consent.

Patients presenting with hematochezia who were admitted
to our hospitals were eligible for the study. Prior to randomiza-
tion all patients had upper gastrointestinal sources of bleed-
ing excluded by nasogastric lavage and/or esophagogastro-
duodenoscopy. An upper endoscopy was performed if there
was no bile present in the gastric lavage fluid, there was a
high suspicion of upper gastrointestinal hemorrhage, there
was a history of peptic ulcer disease, or a history of previous
upper gastrointestinal bleed. Anorectal sources of bleeding
were excluded by anoscopy and/or proctoscopy, one or both
of which was performed in all participants. Patients were ran-
domized to a standard care algorithm or to purge preparation
colonoscopy (Fig. 1). Inclusion criteria were as follows: (1)
the last bloody bowel movement was within 24 h of presen-
tation; (2) there was clinical or laboratory evidence of signif-
icant blood loss, manifested by any one of the following: (a)
>3 bloody bowel movements in <8 h; (b) admission to the
intensive care unit; (c) decrease of more than 5% hematocrit
points in <12 h; (d) transfusion of >3 units of packed red
blood cells; (e) hemodynamic instability in previous 6 h de-
fined by: angina, syncope, presyncope, orthostatic vital signs,
mean arterial blood pressure <80 mmHg, or resting pulse
>110. Patients meeting the following criteria were excluded:
(1) age <18 yr; (2) known or suspected inflammatory bowel
disease; (3) abdominal surgery within previous 10 days; (4)
endoscopic polypectomy within the previous 10 days; (5)
known or suspected ischemic bowel, perforation, or peritoni-
tis; (6) refractory angina or suspected myocardial infarction;
(7) hemodynamic instability refractory to resuscitation; (8)
coagulopathy refractory to correction; (9) acquired immune
deficiency syndrome or neutropenia; (10) documented preg-
nancy; (11) inability to provide informed consent. The num-
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Figure 1. Standard care algorithm. Technetium RBC scanning was
performed on patients with suspected active bleeding while those
without active bleeding had an elective colonoscopy. Patients with a
positive technetium scan went to visceral angiography while those
with a negative scan had an elective colonoscopy. Active bleed-
ing on angiography was treated. All patients receiving angiography
(whether positive or negative) had an elective colonoscopy.

ber of comorbidities were recorded and scored to determine
the Charlson comorbidity index (19). The Charlson index
is a measure of the number of associated comorbid med-
ical conditions that predicts mortality risk at 1 yr. Higher
scores represent an increased risk of mortality. Patients were
randomized from July 1993 through June 1995. Eligible pa-
tients were randomized to either purge prep colonoscopy or
the standard care algorithm (defined later) by a computer-
generated randomization list. All patients were admitted to
either the intensive care unit or to telemetry units and man-
aged by a team of internists, intensivists, and general sur-
geons in consultation with gastroenterologists. Investigators
were not primarily involved in the care or decision making for
the patients; in some instances, investigators served as con-
sultants to the primary care team. Patients were transferred
out of the intensive care unit after hemodynamical stabil-
ity had been achieved and maintained. Anticoagulants and
nonsteroidal anti-inflammatory drugs (NSAIDs), including
aspirin, were discontinued during hospitalization in all pa-
tients. Packed red blood cells were transfused to correct se-
vere anemia (transfusion threshold—hemoglobin <8 g/dL)
or to help achieve hemodynamic stability in massive bleed-
ing. Coagulopathy was corrected with platelet and/or fresh
frozen plasma transfusion.

Urgent Purge Preparation Colonoscopy
Patients randomized to urgent colonoscopy underwent
colonic preparation with a polyethelyne glycol based purga-
tive (Golytely, Braintree Laboratories, Braintree, MA) ad-
ministered either orally (25 patients) (one cup every 15 min)
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or by nasogastric tube (25 patients) (250 mL every 15 min).
Oral administration was the preferred route and only when
patients were unable to comply was the preparation adminis-
tered via nasogastric tube. Four to six liters of purge and 3–4
h were required to clean the colon. Colonoscopy was per-
formed within 2 h after the clearance of stool and large clots
and within 8 h of hospitalization or the diagnosis of hema-
tochezia. Patients received conscious sedation with meperi-
dine and diazepam while monitoring heart rate, blood pres-
sure, and oxygen saturation. A standard video colonoscope
(Olympus, Tokyo, Japan) was used for all procedures. The
colonoscope was advanced to the cecum in all cases. The ter-
minal ileum was intubated when possible. The quality of the
preparation was graded as “excellent” if there was no stool,
blood, or clots covering the mucosa, “fair” if less than 25%
of the mucosa was obscured by stool, blood, or clots, and
“poor” if there was formed stool or if greater than 25% of
the mucosa was obscured by stool or blood. The colon was
carefully examined on withdrawal with careful attention to
washing any obscured mucosa.

Diverticula or angioectasia with active bleeding or with
stigmata of recent hemorrhage (see below for definitions)
were treated endoscopically. In patients with active bleed-
ing, 1 or 2 mL aliquots of epinephrine (dilution, 1:10,000)
was injected into each of four quadrants around the lesion to
control bleeding. Lesions were then treated with bipolar elec-
trocautery with 10 to 15 W of power, moderate appositional
pressure, and one-second pulses until coagulation and/or flat-
tening of the vessel was achieved. Patients with stigmata
of bleeding were treated with bipolar electrocautery alone.
Endoscopic therapy was considered “successful” if bleeding
ceased at the end of the procedure or for non-bleeding lesions
if the underlying stigmata were obliterated. After recovery
from sedation, patients were managed by their primary team
as their clinical status dictated.

Definition of Endoscopic Lesions and of a Definite
Bleeding Source
Active bleeding was defined as visualization of blood em-
anating from a specific, distinct, readily identifiable lesion,
and in which bleeding continued after vigorous irrigation.
A visible vessel was defined as a protuberant, purple or red,
punctate, lesion. Stigmata of recent hemorrhage was defined
as present in the setting of non-bleeding visible vessel or
as a densely adherent clot that remained present after vigor-
ous washing. A definite source of bleeding was defined as
a lesion visualized by either endoscopy or angiography that
was either actively bleeding or had clear stigmata of recent
bleeding (as described previously). Lesions were classified as
a presumptive source of bleeding if they did not have active
bleeding or stigmata of bleeding but after colonoscopy, upper
endoscopy, and small bowel enteroscopy with a 210-cm video
enteroscope (Olympus), no other potential bleeding sites were
identified. The source of bleeding was considered unknown
only after colonoscopy with an adequate preparation (fair or
excellent as assessed by the aforementioned scale), upper en-

doscopy, and small bowel enteroscopy all failed to reveal a
potential source of bleeding. Small bowel follow through ra-
diographs were obtained at later time points in patients with
an unknown source of bleeding.

Standard Algorithm
The standard care algorithm is shown in Figure 1. Patients
with suspected ongoing bleeding underwent technetium la-
beled red cell scanning. The presence of “ongoing bleeding”
was based on clinical judgment made by the primary team
in consultation with the gastroenterology team, and was de-
fined as the continued passage of bloody stools during med-
ical evaluation or as persistently unstable vital signs despite
resuscitation (the presence of unstable vitals signs was judged
as above). Patients with positive scans proceeded to angiog-
raphy while those with negative scans underwent elective
colonoscopy. Elective colonoscopy was defined as that per-
formed after routine preparation (4–6 L of polyethelyne gly-
col based purgative, administered orally beginning the night
prior to the procedure) within four days of admission. Ac-
tive bleeding found on visceral angiography was treated with
intra-arterial infusion of vasopressin. Super-selective em-
bolization was not performed. Angiographic therapy was con-
sidered successful if extravasation of contrast ceased at the
conclusion of the procedure. Patients without active bleeding
on angiography underwent elective colonoscopy.

Follow-Up
Patients and their outcomes were prospectively assessed dur-
ing the index hospitalization. Outpatient follow-up was with
either an attending gastroenterologist or the patient’s primary
physician. These records as well as hospital records were ret-
rospectively reviewed and abstracted to obtain late rebleed-
ing and mortality data. Patients with definitive or presumed
bleeding from diverticula were advised to avoid prescription
or over the counter nonsteroidal anti-inflammatory agents (in-
cluding aspirin) as well as anticoagulants. The mean duration
of follow-up was 62 and 58 months for the urgent colonoscopy
and standard therapy groups, respectively.

End Points
The primary end point was rebleeding. This was classified
as either early rebleeding (prior to hospital discharge) or late
rebleeding (after hospital discharge). Secondary end points
were duration of hospital and intensive care unit stay, blood
transfusion requirements, need for surgery, and mortality. Re-
bleeding was defined as hematochezia developing after index
colonoscopy or angiography was defined as that occurring
after clinical cessation of the index bleeding event (using cri-
teria for bleeding as above).

Statistical Analysis
A power calculation was performed using available estimates
of the diagnostic yield for the two strategies examined here. It
was estimated that urgent, purge prepped colonoscopy would
identify a source of bleeding at 0.75 (P1) while the alternative



2398 Green et al.

algorithm would lead to a detection rate of 0.50. Based on
these estimates, to have 80% power (β + 0.2)/α set at 0.05
(2-tailed), 58 subjects would be required for each group. En-
rollment for the study terminated early because of the diffi-
culty in recruiting and because several of the key investiga-
tors left Duke. The data were analyzed by the first two authors
(BTG and DCR). Statistical analysis was performed with the
Student’s t-test and the Mann-Whitney test for continuous
variables and Fisher’s exact test for categorical variables. A
p value of <0.05 was considered to be statistically signifi-
cant. Odds ratios were calculated using the approximation of
Woolf.

RESULTS

A total of 112 patients were screened by the investigators
for potential participation in the study. Seven were excluded
prior to randomization for the following reasons: Four had up-
per gastrointestinal sources of bleeding identified on upper
endoscopy and three had anorectal sources identified when
anoscopy was performed during their initial examination.
One hundred and five patients were randomized, however 5
dropped out prior to completing their initial diagnostic eval-
uation (all patients dropped out because they decided that
they did not wish to participate and before any diagnostic
testing was performed). Of these 5 participants, 3 were ran-
domized to the urgent colonoscopy group and 2 to the stan-
dard care group. All patients in the study underwent anoscopy
at the time of initial evaluation. Two patients were found to
have hemorrhoids, and 1 patient had proctitis, and thus were
excluded from possible randomization. Eight patients under-
went upper endoscopies, of whom 4 had lesions detected (and
were not enrolled) and another 4 had negative studies (and
were enrolled).

Thus, 50 patients were randomized to each of the ur-
gent colonoscopy and standard care groups. The number
of patients undergoing specific procedures is highlighted in
Figure 2. The demographic and clinical characteristics are
shown in Table 1. Overall, 16% of patients had a history of
previous LGIB and 55% were using NSAIDs or aspirin. On
presentation 59% of all patients had ongoing bleeding and
64% had unstable hemodynamics.

Among patients randomized to urgent colonoscopy, the
mean time from presentation to the procedure was 7.2 h (4.2–
7.6 h) compared to 38.1 h (27.2–74 h) in patients randomized
to standard care. The endoscopic view during urgent and elec-
tive colonoscopy was rated (by the previously stated scale)
as “excellent” in 36% and 38%, “fair” in 56% and 52%, and
“poor” in 8% and 10% of patients (respectively). There was
fresh blood present during colonoscopy in 44% of urgent
colonoscopy patients and 12% of standard care patients.

Ongoing bleeding was suspected in 27 (57%) of patients
randomized to urgent colonoscopy. Diverticula or angioecta-
sia with either active bleeding or stigmata of recent bleeding
were found in 17 patients in the urgent colonoscopy group.
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Figure 2. Study flow. The number of patients having specific diag-
nostic and therapeutic interventions is shown.

Bleeding diverticula (8 with active bleeding and 5 with stig-
mata of bleeding) were located as follows: 5 in the left colon,
1 in the transverse colon, and 7 in the right colon. All 4 of
the identified vascular ectasias (3 with active bleeding and 1
with stigmata) were located in the right colon. All underwent
endoscopic treatment according to the protocol outlined in
“Methods” section.

The flow of patients through the standard care algorithm
is shown in Figure 1.

Ongoing bleeding was suspected in 36 patients (72%) ran-
domized to standard care; all underwent technetium labeled
RBC scans. These scans were positive in 18 patients (50%).
Visceral angiography was performed in all of these patients
and revealed putative sites of bleeding in 10 (56%). In 8 of
these patients, diverticula were presumed to be the cause of
bleeding. However, the source could not be identified with
certainty in the other 2 patients. The bleeding diverticula
were located as follows: 3 in the left colon, 1 in the transverse
colon, and 4 in the right colon. Vasopressin was administered
to all 10 patients and successfully caused bleeding to stop
in 8 (80%). Both patients in whom it was unsuccessful went
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Table 1. Baseline Patient Characteristics

Urgent Colonoscopy Standard Care
(n = 50) (n = 50)

Men/women 27/23 32/18
Age (yr) 68 + 3 71 + 4
Race

White 24 21
Black 26 26
Other 1 3

History of LGIB 6 10
Comorbidities 1.8 + 0.3 2 + 0.4
NSAID 29 26
Duration of bleeding 13.6 + 1.9 14 + 2.1

prior to presentation (h)
Ongoing bleeding 27 (54%) 36 (72%)
Initially unstable
Hemodynamics 30 (60%) 34 (68%)
Initial hematocrit (%) 31 32
Transfusion—resuscitation 1.5 + 0.3 1.5 + 0.2

only (units of PRBC)

There was no significant difference between values.
Data are expressed as mean + standard deviation.
LGIB = lower gastrointestinal bleeding; NSAIDs = nonsteroidal anti-inflammatory
drugs; PRBC = packed red blood cells; ns = not significant.

to emergent surgery (1 subtotal colectomy and 1 segmented
resection). Colonoscopy was performed in 15 patients in this
group. No lesions with stigmata of bleeding were identified.

The sources of bleeding in each group are shown in Table 2.
The likelihood of identifying a definite source of bleeding
was greater in the urgent colonoscopy group (21 patients
(42%)) than in the standard care group (11 patients (22%))
(odds ratio 2.6; 95% CI 1.1–6.2). Diverticula were consid-
ered to be a definite source of bleeding in 8 patients in
the standard care group (all diagnosed by angiography). Is-
chemic colitis was considered the definite source of bleeding
in 3 standard care patients due to stigmata of recent bleed-
ing (not amendable to endoscopic hemostasis) identified on
routine colonoscopy. All definite and presumptive diagnoses
in the urgent colonoscopy group were made during the ini-

Table 2. Identified Bleeding Sources

Urgent Standard
Colonoscopy Care

(n = 50) (n = 50) OR; 95% CI

Definite
Diverticula 13 8
Angioectasia 4 0
Ischemic colitis 4 3
Total 21 (42%) 11 (22%) 2.6; 1.1–6.2

Presumptive
Diverticula 26 20 1.6; 0.7–3.6
Angioectasia (colon) 0 1
Angioectasia (jejunum) 1 0
Colitis 0 3
Polyp 0 2
Ulcer (colon) 0 1
Total 27 (54%) 27 (54%) 1.0; 0.4–2.2

Unknown 2 12

Table 3. Outcomes

Urgent Colonoscopy Standard Care
(n = 50) (n = 50)

Early rebleed 11 (22%) 15 (30%)
Late rebleed 8 (16%) 7 (14%)
Mortality

LGIB 1 (2%) 2 (4%)
Other 0 2

Hospital stay (days)
Total 5.8 6.6
ICU 1.8 2.4

Total PRBC (u) 4.2 + 0.4 5.0 + 0.5
Surgery 7 (14%) 6 (12%)

Subtotal colectomy 0 3
Hemicolectomy 5 2
Segmental 2 1

Complications 1 0

Data are expressed as mean + standard deviation.
LGIB = lower gastrointestinal bleeding; ICU = intensive care unit; PRBC = packed
red blood cells; u = units; ns = not significant.

tial colonoscopy. Small bowel enteroscopy was performed
in all patients with either a presumptive or unknown source
of bleeding. A large angioectasia in the jejunum was con-
sidered the presumptive source of bleeding in 1 patient in
the urgent colonoscopy group. Two patients in the urgent
colonoscopy group and 5 patients in the standard care group
with either a presumed or unknown source of bleeding had
a poor preparation and all underwent repeat colonoscopy
during the index hospitalization; a definite bleeding source
could not be identified in any of these patients. In 9 patients
with an unknown source of bleeding, small bowel follow-
through radiographs were obtained as outpatients were un-
revealing in all cases. None of the 14 patients with an un-
known source of bleeding experienced either early or late
rebleeding.

Clinical outcomes are shown in Table 3. Early rebleeding
did not appear to be different between the urgent colonoscopy
and standard care groups (11 (22%) and 15 (30%), respec-
tively; odds ratio 0.7; 95% CI 0.3–1.6). Over a mean follow-
up period of 62 and 58 months in the urgent colonoscopy and
standard care groups, respectively, late rebleeding was not
different (8 (16%) and 7 (14%), respectively). All episodes
of late rebleeding in both groups were due to diverticula. Total
hospital and intensive care unit stay was also not significantly
different between the groups. The mean total blood require-
ment per patient was lower in the urgent colonoscopy group
(4.2 U vs 5.0 U, respectively), but it did not reach statistical
significance (p=0.09). The need for surgery was not different
between the groups. The mean duration of stay in the intensive
care unit was shorter in the endoscopic hemostasis group than
in the angiographic hemostasis group (1.9 days vs 3.9 days,
respectively), but this was not statistically significant (p =
0.62). The mean total blood requirement per patient appeared
to be less in the endoscopic hemostasis group than in the an-
giographic hemostasis (5.4 U vs 9 U, respectively), but the
difference did not reach statistical significance (p = 0.165).
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One patient in the urgent colonoscopy group had a colonic
perforation after endoscopic treatment of an angioectasia in
the cecum and required surgery. Finally, we compared the out-
comes of the 17 patients undergoing endoscopic hemostasis
to the 10 patients undergoing angiographic therapy. These
groups were nearly identical in terms of baseline character-
istics. The initial hemostasis rate, early rebleeding rate, late
rebleeding rate, surgical intervention rate, length of hospital
stay, transfusion requirement, complication rate, and mortal-
ity rate was identical in each group. Comparisons between
groups were additionally analyzed based on an intention to
treat basis (53 and 52 patients in the urgent colonoscopy
and standard care groups, respectively). The primary end
point of early rebleeding still did not differ between the ur-
gent colonoscopy and standard care groups (11 (21%) and
15 (29%), respectively). This analysis also revealed identi-
cal results for other end points as compared to the primary
analysis.

DISCUSSION

This study demonstrated that urgent colonoscopy identified
a definite source of lower gastrointestinal hemorrhage more
often than a standard care algorithm that utilized elective
colonoscopy. Despite this apparent improvement in diagno-
sis, in this study, urgent colonoscopy did not significantly
improve important outcomes such as either early or late
rebleeding.

While it is tempting to extrapolate the well documented
benefits of urgent endoscopy with hemostatic treatment in
acute upper gastrointestinal bleeding (20, 21) to LGIB, it
should be emphasized that such an extrapolation may not
necessarily be valid. There are several distinctions between
the two types of bleeding. For upper gastrointestinal bleed-
ing lesions such as ulcers and varices, these lesions may be
readily identified, and thus, endoscopic therapy can be readily
applied. However, in lesions that cause LGIH are often diffi-
cult to identify, and may be different pathologically (the colon
is different than the stomach and duodenum, diverticula are
different anatomically than ulcers) so that it remains unproven
whether endoscopic therapy is effective. Additionally, unlike
gastric or duodenal ulcers in which therapy after control of
the acute bleeding leads may lead to elimination of the causal
agent (i.e., NSAIDs, acid, or Helicobacter pylori), the same
is not necessarily true for the lesions that cause LGIB. While
it has been suggested that lifestyle modifications such as high
fiber diets and avoidance of foods with small seeds may alter
the natural history of existing diverticuli, this remains spec-
ulative. In addition, the pathophysiology of diverticular and
vascular ectasia bleeding is such that treatment of an indi-
vidual lesion may be effective, however, other lesions may
bleed.

Our results differ from a recent nonrandomized study (7)
that demonstrated an apparent beneficial effect for urgent
colonoscopy in LGIH. In this previous study (7), endoscopic

treatment of bleeding diverticula led to a reduction in re-
bleeding. In the current study, 13 patients received endo-
scopic treatment to culprit diverticula and yet 5 rebled early
and 2 rebled late. This finding could be related to a vari-
ety of technical factors, but this was unlikely given stan-
dardization of the techniques utilized. The most notable dif-
ference in the two studies was that the current study was
randomized. The previous study (7) compared therapy in
two different time periods, 1986–1992 and 1994–1998. One
drawback of such an approach includes the possibility that
changes in clinical care such as improvements in intensive
care, improved endoscopic techniques, divergent transfusion
practices, updated general medical care, and different thresh-
olds for surgical intervention. Further, differences in the acu-
ity of bleeding could have accounted for the differences in
study outcome. For example, our study included all patients
admitted with hematochezia and hemodynamically signifi-
cant blood loss. Finally, follow-up for the current study was
nearly twice as long (57 months) as that in the previous study
(34 months).

The standard care group required angiography and al-
though this is a small number of patients, there were no com-
plications from angiography. The absence of complications
in this group was surprising, but could be related to the em-
phasis on vascular radiology procedures at our institution.

All patients requiring angiographic hemostasis had intra-
arterial vasopressin infusion, as was standard at the time.
Recently, super-selective embolization techniques have been
introduced, and may reduce the rebleeding rate (i.e., from
approximately 40% to as low as 7% in expert hands) (22–24).
Thus, it is possible that super-selective embolization could
improve outcomes in the standard care group.

Although urgent colonoscopy did not alter the primary
end point of rebleeding, its use could be justified if it im-
proved secondary end points such as hospital stay, transfu-
sion requirements, or the need for surgery. Previous work has
demonstrated that urgent colonoscopy may reduce hospital
stay (3, 25). Although there was a trend toward lower to-
tal blood transfusion requirements in the urgent colonoscopy
group (4.2 units vs 5 units), this difference did not reach sta-
tistical significance (p = 0.09). The requirement for surgery
and length of hospital stay (total or ICU) were not different in
the two groups. It has been suggested that urgent colonoscopy
might provide better localization of bleeding sites, thus allow-
ing a more focused surgical resection for lesions that continue
to bleed. Indeed, no patients in the urgent colonoscopy group
required subtotal colectomy compared to three in the stan-
dard care group. Although this comparison is attractive, the
number of patients seen in this study are too small to allow
us to make firm conclusions.

A definite source of bleeding was identified in 42% of
patients in the urgent colonoscopy group, compared to only
22% in the standard care group. Other studies investigating
urgent colonoscopy have found this approach to yield a def-
inite bleeding site in 7.7–100% of patients (2, 6, 7, 17, 26–
28). The wide discrepancy reported in the literature almost
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certainly is reflective of a number of inherent biases. For ex-
ample, definitions of a “definite” bleeding site are likely to
vary. Some required, as we did, active bleeding or stigmata
of recent bleeding (6, 16) while others were less stringent (2,
6). Additionally, differences in the ability to assess lesions,
as well as differences in equipment, timing and quality of the
preparation among studies, likely translate into variability in
detection of lesions.

There are several important strengths of this study, in-
cluding that it is the first randomized study evaluating ur-
gent colonoscopy in acute LGIB, it had long-term follow-up,
the patient management was standardized, and that a homo-
geneous patient population was studied. Nonetheless, there
are several important weaknesses of this study. The great-
est weakness is that because the sample size is modest, we
are unable to exclude differences in outcomes due to a type
II statistical error (unfortunately, the study did not reach its
planned size because the study was terminated early). Indeed,
the possibility of a type II statistical error may be insurmount-
able without a study employing a multicenter design that al-
lows recruitment of an extremely large sample size. A further
weakness of this study was that physicians caring for patients
were not blinded to randomization or specific interventions
(because withholding the findings of endoscopy or radiology
procedures to the responsible physicians was felt to be un-
ethical with regard to delivery of quality patient care). Thus,
the unblinded study design could have introduced any of a
number of biases, although there is no reason to presuppose
a priori that patients in one group or the other were handled
differently because of their randomization assignment. For
example, routine care such as transfusion practices, criteria
for intensive care unit, endoscopic techniques, and the like
were standardized. Elective colonoscopy in the standard care
group was performed at a range of 1–4 days after admission
and thus could have potentially caused some variability in the
total hospital stay if patients were kept in the hospital await-
ing a colonoscopy. It is not however, standard practice at our
institution to prolong patient hospitalization for an elective
procedure. Finally, initial enrollment in this study was begun
approximately 10 yr ago and it is possible that some aspects
of care have improved. For example, it is possible that in-
tensive care unit treatment, surgical techniques, transfusion,
and early hospital discharge criteria have all improved. In
this situation, it is likely that such improvements would af-
fect both intervention groups equally, thus improving the out-
comes for all patients but not altering the comparison between
groups.

In summary, the data from this study suggest that for
patients with substantial lower gastrointestinal hemorrhage,
outcomes are similar whether urgent colonoscopy or expec-
tant colonoscopy is performed as part of a standard care al-
gorithm. Except for diagnosis, urgent colonoscopy proved to
provide no advantage over radiographic intervention. Thus,
we suggest that the choice of these two approaches should be
based on local expertise and available resources.
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