Management of Diverticular Hemorrhage

John B. Adams, M.D." and David A. Margolin, M.D."

ABSTRACT

Diverticular hemorrhage is the most common cause of lower gastrointestinal
bleeding in Westernized cultures. Fortunately, the majority of diverticular bleeds will
spontaneously resolve; however, 20% of patients will require therapeutic interventions to
obtain hemostasis. The diagnostic and therapeutic options for the management of
diverticular hemorrhage are discussed.
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Objectives: On completion of this article, the reader should be able to discuss the diagnostic and therapeutic techniques employed in

the management of diverticular hemorrhage.

Lower gastrointestinal bleeding (LGIB) has an
annual hospitalization rate of 22 cases per 100,000 adults
in the United States.! Bleeding from colonic diverticula
is the most common cause of acute lower gastrointestinal
bleeding in the United States accounting for 33.1% of
cases.> Traumatic forces within the lumen of the diver-
ticulum leads to segmental weakening of the associated
vasa rectum.’ Rupture of these vessels into the intestinal
lumen results in rectal bleeding ranging from intermit-
tent spotting to life-threatening hematochezia. The risk
of bleeding in patients with diverticulosis coli ranges
from 4 to 48%." Risk factors for diverticular bleeding
include advanced age, hyperuricemia, hypertension,
three or more concomitant medical disorders, and ste-
roid or nonsteroidal antiinflammatory drug (NSAID)
use.” In fact, NSAID use was found to increase the risk
of diverticular bleed by a factor of 15 6 Fortunately, 70 to
80% of cases of diverticular hemorrhage will spontane-
ously resolve.” Of these patients, 25 to 30% will have an
additional episode of bleeding.®

Due to the usual advanced age and medical
comorbidities of these patients, the evaluation and man-
agement of the bleeding patient must proceed in a logical

manner to ensure the best outcome. As with other causes
of lower gastrointestinal bleed, the physician should
obtain a directed history and physical examination.
The exam must include a digital rectal examination
and proctoscopy to rule out anorectal causes of bleeding.
The placement of a nasogastric tube with the aspiration
of bilious material can help exclude an upper gastro-
intestinal source of rectal bleeding. Initial laboratory
tests including a complete blood count, coagulation
profile, and basic metabolic panel should be obtained.
Simultaneously, large-bore venous access is obtained,
and resuscitation is begun. Once laboratory results are
available, severe anemia and coagulopathy are corrected
with the infusion of blood products.9

Although diverticulosis coli is most commonly
found in the left colon of Westernized populations,
bleeding from diverticulum can occur from anywhere
in the colon!® therefore, localization of the bleeding
source should ensue once the patient has been stabilized.
The primary localization modalities include nuclear
scintigraphy, angiography, and colonoscopy. Angio-
graphy and colonoscopy can provide therapeutic inter-
vention at the time of diagnosis while nuclear

'Department of Colon and Rectal Surgery, Ochsner Clinic Foundation,
New Orleans, Louisiana.

Address for correspondence and reprint requests: John B. Adams,
M.D., Department of Colon and Rectal Surgery, Ochsner Clinic
Foundation, 1514 Jefferson Hwy., New Orleans, LA 70121 (e-mail:
joadams@ochsner.org).

Diverticular Disease; Guest Editor, David A. Margolin, M.D.

Clin Colon Rectal Surg 2009;22:181-186. Copyright © 2009 by
Thieme Medical Publishers, Inc., 333 Seventh Avenue, New York, NY
10001, USA. Tel: +1(212) 584-4662.

DOI 10.1055/5-0029-1236163. ISSN 1531-0043.

181



182

CLINICS IN COLON AND RECTAL SURGERY/VOLUME 22, NUMBER 3 2009

scintigraphy is purely diagnostic. The modality of choice
depends on the condition of the patient, the extent of
ongoing hemorrhage, and local expertise.

NUCLEAR SCINTIGRAPHY

Nuclear scintigraphy was first introduced in the early
1980s.11? This examination is a sensitive diagnostic
test as it can detect bleeding at a rate of 0.1 mL per
minute.® Technetium-99 (*’T¢) sulfur colloid injec-
tion and **Tc pertechnetate-tagged red blood cells are
the two methods of obtaining this test. PTe sulfur
colloid has the advantage of requiring no preparation
and can be injected directly into the patient. The half-
life of *Tc sulfur colloid is 2 to 3 minutes as it is
quickly cleared by the reticuloendothelial system; thus,
it is only useful for patients who are actively hemor-
rhaging.7 On the other hand, *’Tc pertechnetate-
tagged red blood cells require several minutes to pre-
pare, but the half-life of this method is measured in
hours. The longer half-life of labeled red blood cells
allows for detection of active as well as intermittent
bleeding up to 24 hours from the time of injection. The
ability to obtain delayed imaging and detect intermit-
tent bleeding make T pertechnetate-tagged red
blood cell nuclear scintigraphy the preferred initial
method to evaluate LGIB in most institutions.

The use of nuclear scintigraphy in the evaluation
of LGIB is debatable. A review of 600 nuclear scans
revealed the site of bleeding in 45% of evaluations.** In
another study, 62% of patients who were hypotensive
within 24 hours of undergoing a scan had a diagnostic
scan.” These varying results suggest that the outcome of
nuclear scintigraphy may be a result of timing and patient
selection rather than the inferiority of the study itself.
The ability of nuclear scintigraphy to localize a bleeding
site is also variable in the literature. The reported local-
ization of colonic bleeding by this study ranges from 41 to
949%7; thus, most surgeons would not use nuclear scintig-
raphy as a guide for surgical intervention.

Although nuclear scintigraphy is not suited for
guiding surgical therapy, its role as a screening exam for
more invasive localization techniques is more accepted.
Gunderman et al reported an increase in diagnostic yield
from 22 to 53% for mesenteric angiograms preceded by a
positive PTe pertechnetate-tagged red blood cell scinti-
gmm.16 In a review from the Ochsner Clinic, a positive
nuclear scan within 2 minutes of injecting **Tc pertech-
netate-tagged red blood cells had a positive predictive
value of 77% on the subsequent mesenteric angiography.
A delayed positive result, greater than 2 minutes, corre-
sponded to a negative predictive value of 93%.1” Another
study from the same institution concluded that a neg-
ative nuclear scintigram indicates that the patient can
safely be observed and undergo delayed colonoscopy.

Twenty-seven percent of patients in this review of 84

negative scans had recurrent bleeding. However, 69% of
these episodes occurred more than 30 days after the
index bleed. None of the patients required surgical
. . . 18
intervention, and no deaths occurred during the study.

With its low complication rate and ability to distinguish
which patients will benefit from invasive therapy,
nuclear scintigraphy is an important screening test in

the evaluation of LGIB.

ANGIOGRAPHY

Mesenteric angiography was first described as a local-
ization technique for gastrointestinal bleeding in the
1960s.' This technique requires a rate of bleeding of
0.5 mL/minute; thus, angiography is not as sensitive as
nuclear scintigraphy.”® The diagnostic yield of angio-
graphy is reported as 40 to 86,'%21728 but this study is
more precise in providing the anatomic location of
colonic bleeding. Of all the common causes of LGIB,
diverticular hemorrhage is the most likely to be visualized
on mesenteric arteriography. The arterial bleeding from
the vasa rectum allows for the extravasation of contrast in
the early arterial phase. The contrast blush will intensify
and persist through the venous phase and can assume a
rounded shape as extravasated contrast fills the offending
diverticulum.” The ability to localize a bleeding source
with arteriography has resulted in decreased mortality for
patients who eventually require surgery.25

In addition to localizing bleeding, arteriography
has the advantage of allowing therapeutic intervention at
the time of diagnosis. Infusion of vasopressin into the
mesenteric vasculature to control diverticular hemor-
rhage was first described by Baum et al in 1973.%°
Vasopressin infusion results in decreased blood flow to
the offending site by causing colonic wall and arteriolar
contraction. With this technique, an infusion catheter is
placed into either the IMA or SMA and vasopressin
infusion is begun at a rate of 0.2 units per minute. If a
follow-up arteriogram reveals continued bleeding, the
rate of vasopressin infusion can be increased to 0.4 units
per minute and continued for 6 to 12 hours. This is
followed by saline infusion for another 6 to 12 hours and
a completion arteriogram. If bleeding has arrested, then
the catheter is removed.”

The immediate success rate of vasopressin infu-
sion in controlling LGIB is ~80% with a reported range
of 36 to 100%.°%?%30 Success rates for diverticular
bleeding are better than for other pathology with re-
ported success rates of 92 to 100% immediate control of
hemorrhage.31’32 Early recurrent hemorrhage following
vasopressin infusion occurs in 36 to 43% of patients;
thus, the overall success rate of mesenteric infusion of
vasopressin is ~50%.>"*? In addition, this technique
involves the infusion of a systemically active agent and
long periods of time requiring vascular access, result-
ing in a major complication rate of 0 to 21%. These
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complications include myocardial ischemia, arrhythmia,
peripheral ischemia, aortic and femoral artery thrombo-
sis, mesenteric thrombosis, and bowel ischemia. Of the
major complications, up to 9% of them are fatal 3273
The poor durability and increased complication rate of
vasopressin infusion has led to its abandonment as the
vascular intervention of choice in favor of embolization
techniques.

Transcatheter embolization for the control of
LGIB was first described by Bookstein et al in 1974.%
Early results of mesenteric embolization were disap-
pointing as bowel infarction occurred in 20 to 33% of
patients.37’38 With the development of coaxial micro-
catheters and newer thrombotic agents, less than 10% of
cases are complicated by ischemia requiring surgical
intervention.>” In a review of their results, Funaki et al
report an immediate control rate of 96% and a prolonged
hemorrhagic control rate of 81%. In their series, micro-
coil embolization at the level of the vasa recta or the
marginal artery was utilized in all patients.40 Results
published by Khama et al support the results of Funaki
and colleagues. In this meta-analysis, an overall failure
rate of superselective embolization to control diverticular
hemorrhage was 15%. This study also reports improved
results when superselective embolization is applied to
diverticular bleeding in comparison to other colonic
pathology.*

COLONOSCOPY

Like arteriography, colonoscopy allows for simultane-
ous diagnosis and treatment for colonic bleeding; how-
ever, controversies exist concerning the use of colon
preparation, the timing of index colonoscopy, and the
clinical impact of this modality in the management of
LGIB. First, the need for colonic purging prior to
colonoscopy is debated. Jensen et al performed urgent
colonoscopy after patients underwent a 5 to 6 L sulfate
purge. The authors stress the need for a prepared colon
to adequately evaluate the colon. The diagnostic yield
of colonoscopy in this study was 71%.*! On the other
hand, Chaudry et al performed urgent colonoscopy for
LGIB without the use of colonic preparation. They
claim information gained from the amount and distri-
bution of blood in the colon aids in diagnosis and is lost
with the use of oral colonic preparation. Chaudry et al
were able to complete the endoscopic evaluation of the
colon in 98% of cases with a diagnostic yield of 97%.*
Likewise, Rossini et al report correct localization of
colonic bleeding in 76% of 409 patients who underwent
unprepared colonoscopy for LGIB.*® The timing of
index colonoscopy after an episode of LGIB was explored
by a review of 94 colonoscopies from the Mayo Clinic. In
this study, patients with diverticular hemorrhage under-
went colonoscopy an average of 18 +11 (0 to 59) hours
after presentation to hospital. No significant relationship

between diagnostic yield and timing of index colonoscopy
was discovered**; thus, it appears that stable patients with
self-limited diverticular bleeding can undergo colono-
scopy at a convenient time without impacting the endo-
scopist’s ability to arrive at a diagnosis. Finally, some
authors claim that urgent endoscopy can decrease hospi-
tal length of staly.45 This was not supported by the only
randomized clinical trial concerning the management of
LGIB with colonoscopy. In this study, Green et al
randomized 100 patients to either urgent colonoscopy
following colon purge or a “standard algorithm” involving
visceral angiography and elective colonoscopy. Their
analysis did not demonstrate statistical difference in the
length of intensive care unit care or hospitalization
between the two groups.*®

Once the endoscopist diagnoses the cause of
LGIB, various methods to control bleeding can be
successful employed. Chaudry et al applied epinephrine
injection and electrocoagulation to 17 patients with
diverticular bleeding. They obtained immediate hemor-
rhagic control in 25% of patients with active bleeding.42
Likewise, Bloomfield et al applied the same therapeutic
technique in 13 patients with diverticular hemorrhage.
Immediate hemostasis was obtained in 62% of the cases
with an early rebleed rate of 38%.%” Greene et al was able
to obtain hemostasis in 86% of patients undergoing
urgent colonoscopy utilizing epinephrine injections and
electrocoagulation. T'wenty five percent of these patients
experienced early rebleeding.46 Hemoclips were utilized
by Yen et al to control 100% of diverticular bleeds seen at
their institution. None of these patients experienced
recurrent bleeding episodes during their hospitaliza-
tion.*® A review of the literature reveals a 14% incidence
of early recurrent bleeding following endoscopic treat-
ment of diverticular bleeding utilizing various techni-
ques.47 In conclusion, endoscopic therapy can achieve
results approaching that of superselective embolization
when performed by a skilled endoscopist.

SURGERY

Despite advances in diagnostic and therapeutic technol-
ogy, 10 to 25% of cases of LGIB will require surgical
intervention.>” Hemodynamically unstable patients who
do not respond to resuscitation represent the rare surgical
emergency in the management of lower gastrointestinal
bleeding and should be taken expediently for exploration.
In these patients, intraoperative attempts to identify an
obscure source of bleeding must be undertaken to exclude
a small bowel lesion and prevent unnecessary colectomy.
Options for this include bimanual palpation, transillumi-
nation, and enteroscopy. If these maneuvers fail to
demonstrate a small bowel source of bleeding, then a
total abdominal colectomy is the surgical procedure of
choice. This procedure is associated with an approximate
mortality of 27%; however, recurrent hemorrhage occurs
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in less than 1% of cases.*’ LGIB patients who initially
stabilize but continue to experience bleeding are more
commonly encountered. Continued bleeding with trans-
fusion requirements of 6 or more units of packed red
blood cells or with episodes of hemodynamic instability is
an indication for surgical therapy.50 In patients with
successful preoperative localization, a segmental colon
resection can be safely performed. The reported mortality
rate from this procedure is 10% with a 14% chance of
rebleeding.*” This is also true for patients with panco-
lonic diverticular disease and bleeding localized to a
particular colonic segment.10 In patients without local-
ization of a bleeding source, segmental resection is dis-
couraged because of a 35 to 75% rate of recurrent
hemorrhage and a mortality of 20 to 50%.” Total ab-
dominal colectomy with attempts to exclude a small
bowel source is the surgical procedure of choice in these
patients.49

CONCLUSION

Diverticulosis coli remains the most common cause of
lower gastrointestinal bleeding in Westernized civiliza-
tions. This disease can present the most skilled clinician
with a challenging diagnostic and therapeutic dilemma.
Treatment protocols based on local resources and exper-
tise should be developed to ensure the best possible
outcomes for these difficult patients.
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