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Abstract Although colonoscopy is used in the diagnostic
evaluation of patients with diverticular hemorrhage, data
on colonoscopic treatment outcomes are limited. We
reviewed records of inpatients undergoing colonoscopy to
identify patients that were colonoscopically diagnosed and
treated for acute diverticular hemorrhage. Eleven patients
with acute diverticular hemorrhage had active bleeding
(n = 7) or non-bleeding visible vessel (n = 4) at colon-
oscopy. Endoclip treatment (preceded by epinephrine
injection in 64%) achieved hemostasis in all patients
without procedural complications. Patients were dis-
charged within three days without evidence of early
rebleeding. During a median follow-up of 15 months, late
recurrent bleeding occurred in two patients (18.2%). Col-
onoscopic treatment of patients with acute diverticular
hemorrhage using endoclips appears to be effective and
safe, with high rates of immediate and long-term success.
Colonoscopy should be considered in patients with sus-
pected acute diverticular hemorrhage, as it may enable
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definitive therapy without the need for more invasive
treatment.
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Colonoscopy - Hematochezia

Diverticular hemorrhage is the most common identifiable
cause of lower gastrointestinal (GI) bleeding, comprising
15-55% of cases [1], and remains a common cause of
hospitalization [2]. There is recent interest in performing
urgent colonoscopy with endoscopic treatment of diver-
ticular bleeding at many centers. The success of
colonoscopic treatment for diverticular hemorrhage,
especially regarding long-term outcome after initial treat-
ment, is largely unknown. Here, we report a relatively large
experience to date of colonoscopic therapy, utilizing
endoclips, in controlling acute diverticular hemorrhage.

Patients and methods

We reviewed endoscopic records of all patients admitted
from March 2004 to December 2005 who underwent
inpatient colonoscopy for evaluation of overt lower GI
bleeding within the University of California San Fran-
cisco academic program, which includes Moffitt-Long
Hospital, San Francisco General Hospital, and the San
Francisco Veterans Affairs Medical Center. In our system
there are no pre-defined algorithms for managing acute
lower GI bleeding. Initial triage was performed by
housestaff and emergency department attendings. Specific
evaluation and management of lower GI bleeding was
then directed by the on-call gastroenterology fellow and
attending.
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Patients were included in this report only if attempts at
endoscopic treatment were performed and evidence of
definite diverticular hemorrhage were found, defined as the
colonoscopic visualization of active bleeding or non-
bleeding visible vessels from or within a diverticulum. All
other patients with overt hematochezia, including those
with presumed diverticular bleeding, but without stigmata
as stated above, were excluded.

Patients received standard supportive medical care for
lower GI bleeding, including monitoring for hemody-
namic stability and intravenous crystalloid and/or colloid
when needed. Nasogastric tube lavages were performed to
exclude upper GI sources of hemorrhage. Colonoscopy
preparation consisted of poly(ethylene glycol) (Golytely,
Braintree Laboratories, Braintree, MA, USA), either
orally or via nasogastric tube. Nursing staff were
instructed to give 11 poly(ethylene glycol) every 30—
45 min when using a nasogastric tube, with the goal of
continuing until the rectal effluent was liquid without
clots or stool. Patients received between 3 and 81
poly(ethylene glycol).

After informed consent had been obtained, patients
underwent colonoscopy under conscious sedation using
adult colonoscopes (Olympus CF-Q160, CF-Q180; Olym-
pus America, Melville, NY, USA or Pentax EC3831-L;
Pentax Medical Company, Montvale, NJ, USA). Attempts
at close visual inspection of each diverticulum for bleeding
or visible vessels were performed. If the dome of a diver-
ticulum was obstructed from view because of fecal material
or clot, the area was vigorously irrigated. Mechanical
methods (e.g. biopsy forceps) were also used to carefully
remove residual clot, if necessary. Colonoscopes with
dedicated water-pump irrigation systems were used in most
(55%), while other cases required syringe irrigation
through the instrument channel.

Patient demographics and clinical history were recor-
ded. The hospital course was reviewed to determine units
of blood transfusions, length of hospitalization after
endoscopy, and need for other non-endoscopic diagnostic
or therapeutic procedures for lower GI bleeding. Proce-
dural data, including time from admission to colonoscopy,
colonic location of bleeding, location of bleeding site
within the diverticulum (dome or lip), and procedural and
treatment techniques were recorded. Occurrence of late
recurrent bleeding, defined as hematochezia reported by the
patient, and information regarding specific evaluation for
these recurrent episodes were assessed through direct
patient telephone contact and review of hospital records.

This study was approved by the University of California
San Francisco Committee on Human Research and the San
Francisco VA Research and Development Committee.

Results

Eleven patients were treated by colonoscopy for divertic-
ular bleeding (Table 1). All patients presented with
hematochezia and clinical suspicion for acute lower GI
bleeding. Patient mean age was 71.7 years (range 51—
92 years) and 91% were men. Most had comorbid illnesses.
Eight patients (73%) were using daily aspirin or
nonsteroidal anti-inflammatory medications. On initial
presentation, all had red blood on digital rectal exam, and
36% had tachycardia (pulse >100) and/or low systolic
blood pressure (<100 mmHg). Prior to colonoscopy,
patients received a median of five units of blood
transfusions.

Median time from admission to colonoscopy was 21 h.
In cases #1 and #10 colonoscopic treatment occurred more
than one day after admission. In case #l1, the initial
colonoscopy performed within 24-h was unable to locate a
bleeding source. After rebleeding occurred on day 6 of the
same hospitalization, a repeat colonoscopy performed 13 h
after the repeat episode of hematochezia confirmed active
diverticular hemorrhage. In case #10, urgent colonoscopy
within 24 h of admission was deferred because of an
absence of clinical evidence for ongoing overt GI bleeding.
Active hematochezia recurred 4 h before a scheduled non-
urgent colonoscopy, and a diverticular bleeding site was
found and treated. No patients underwent tagged techne-
tium-99m-red blood cell scintigraphy prior to colonoscopy.
One patient (#2) had angiography prior to colonoscopic
therapy. Despite suspicion of active bleeding, the angio-
gram did not reveal a bleeding source. However, at
subsequent colonoscopy, an actively bleeding diverticulum
in the transverse colon was identified and treated.

At the time of colonoscopic treatment, active bleeding
was seen in seven patients (64%), and a non-bleeding
visible vessel in four (36%). Bleeding sites were scattered
throughout the colon, including the ascending colon (4),
transverse colon (3), descending colon (2), and sigmoid
colon (2). Diverticular hemorrhage originated from the
dome of the diverticulum in most cases (82%), and from
the lip in the remainder (18%).

Endoclips were used in treating diverticular hemorrhage
in all cases. Thermal therapies were not used in any case
during the study period. Specific clip models included the
Resolution Clip (Boston Scientific, Natick, MA, USA) in
five cases, the TriClip (Cook Endoscopy, Winston-Salem,
NC, USA) in three cases, and the Quickclip (Olympus
America, Melville, NY, USA) in four cases. More than one
model was used in one case. The use of different endoclip
models was unintentional and dependent on endoclip
availability at each hospital site where colonoscopy was
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Fig. 1 (a) Endoscopic view of active bleeding originating from the
lip of a sigmoid colon diverticulum. (b) Hemostasis achieved
following epinephrine injection and endoclip placement directly on
the bleeding site

specific management strategy is often guided by local
expertise, and by the severity of hemorrhage.
Theoretically, the best treatment for overt diverticular
hemorrhage would be one that is immediately successful in
treating an acutely bleeding lesion safely, and one that
prevents recurrent future episodes. Given that diverticular
hemorrhage ceases spontaneously in many, medical man-
agement alone has been used for interval stabilization.
However, delayed recurrent bleeding may occur in 16-38%
with this strategy [2, 3]. Segmental colonic resection after
preoperative angiography has resulted in recurrent bleeding
rates of 0—15%, but has been associated with mortality
rates up to 22% [4]. The mortality rate is higher overall for
blind segmental resection in patients with negative angi-
ography, ranging from 20-57% [4, 5]. Subtotal colectomy
remains an option for unlocalized colonic bleeding, but
surgical mortality rates vary widely from 3% to 40% [4, 6—
8]. In a recent meta-analysis angiography with selective

Fig. 2 (a) Endoscopic view of active bleeding originating from the
dome of a transverse colon diverticulum. (b) Hemostasis achieved
after epinephrine injection and placement of two endoclips along the
diverticular rim (one prong inside the dome on the bleeding site and
one prong outside the diverticulum on adjacent colonic mucosa)

embolization for acute diverticular hemorrhage was 85%
successful and was associated 30-day recurrent bleeding
rates of 14% (0-75%) [9]. However, rates of recurrent
bleeding over longer follow-up periods (>30 days) after
angiographic embolization are not well described, and
procedural complications, including intestinal ischemia,
contrast allergy, renal failure, and local vascular compli-
cations range from 0-33% [9].

Recently, there has been interest at some centers in
performing urgent colonoscopy to evaluate suspected acute
diverticular hemorrhage. Several studies involving small
series of patients have reported successful endoscopic
therapies for diverticular hemorrhage, including epineph-
rine injection, contact thermal therapy, band ligation, and
endoclips [10-27]. Critics of urgent colonoscopic evalua-
tion may comment on the difficulty of adequate
visualization in the setting of retained feces and clots.
However, we believe that sufficient oral purge enables
reasonable endoscopic evaluation. Moreover, we have
found that technological improvements in newer models of
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colonoscope with dedicated water-irrigation channels
(separate from the instrument/suction channel) particularly
useful in rapidly and vigorously cleansing any suspicious
or obscured areas of mucosa.

Although urgent colonoscopy has been previously
defined as within 12—48 h of admission, recent studies have
shortened this interval to within 8-12 h of hospitalization
[22, 27]. In our case series, only 2 of the 11 patients met
these stringent criteria. In fact, two of our patients had
colonoscopies 3 days and 7 days after admission. However,
in both these cases colonoscopy was performed within 14 h
of the last episode of hematochezia, and enabled us to treat a
suspicious or actively bleeding diverticulum. Thus, from
our experience with “urgent” colonoscopy, successful
detection and treatment of diverticular bleeding seemed
dependent on ongoing hematochezia as opposed to actual
time from hospital admission to colonoscopy. Our results
should encourage the performance of an expedited colon-
oscopy after rapid bowel prep for patients with ongoing or
recurrent hematochezia, regardless of time interval from
initial hospitalization.

Although many series describe excellent immediate
success with endoscopic treatment, rates for late recurrent
bleeding have varied from 0-38% [22, 23, 27]. Our
experience with endoscopic treatment is an immediate
treatment success rate of 100%, and a late recurrent
bleeding rate of 18%. Of note, all patients in our series had
diverticular hemorrhage with high-risk stigmata (active
bleeding or visible vessel), and the majority (64%) required
>4 units of blood transfusions. Both of these features have
been identified as predictors of ongoing or early recurrent
bleeding that would more likely require intervention [3,
28, 29], suggesting that expectant medical management
alone may not have been sufficient for most patients in our
series.

In this report, endoclips with or without epinephrine
injection were used to treat all cases of diverticular hem-
orrthage. We preferred using this mechanical hemostatic
device rather than thermal methods, as most bleeding sites
were located in the diverticular dome, which lacks a rela-
tively thicker, muscular wall. Although there are no
recognized differences with respect to efficacy and safety
of various endoscopic treatments, available data are based
only on series with limited numbers of patients. Therefore,
we are in agreement with other investigators who have
suggested a theoretically decreased risk of perforation with
endoclips compared with contact thermal methods [19, 26],
and would advocate clips as the preferred technique for
endoscopic treatment. Metal clips have the additional
advantage of serving as radiographically visible targets for
angiographic treatment, should endoscopic attempts fail.

In most cases of bleeding sites originating from the
diverticular dome, we applied endoclips such that one

@ Springer

prong was within the dome and the other prong(s) was
(were) outside the diverticular lip on adjacent colonic
mucosa (Fig. 3). We believe this technique to be an
effective means of applying mechanical pressure and
hemostasis either directly to the bleeding point (when
visible) or on the vessel supplying the bleeding point.
Moreover, this method decreased our concern with the
difficulty and potential risks of attempting complete intra-
diverticular clip placement. When using this technique,
additional endoclips can be applied circumferentially along
the diverticular rim until hemostasis is achieved.

In summary, colonoscopic therapy of acute diverticular
hemorrhage using endoclips appears to be safe and effec-
tive, and should be considered as one of the initial
treatment strategies. It is a promising means of achieving
immediate and potentially long-term hemostasis, and is
associated with low rates of recurrent bleeding. Further
comparative studies involving patients with similar stig-
mata and clinical severity of diverticular bleeding are
needed to clarify the exact place of endoscopic therapy
amongst the available treatment options.

(a)

Fig. 3 Artist rendition of endoclip technique for treating hemorrhage
originating from a diverticular dome. (a) Open clip is placed such that
one prong is within a diverticulum and the other prong is outside of a
diverticulum along adjacent colonic mucosa. (b) Deployment of clip
results in tamponade of vessel leading to bleeding site
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