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Lower gastrointestinal (LGI) bleeding is a relatively common
clinical problem with an annual incidence of 0.03% among
the adult population in the United States. The rate of hospi-
talization for LGI bleeding is lower than that for upper
gastrointestinal bleeding. Acute LGI bleeding accounts for
approximately 20% of all gastrointestinal bleeding.1,2

Colonic diverticular bleeding is the most common cause
of acute LGI bleeding, accounting for 20.8 to 41.6% of LGI
bleeding in the western world.1 Diverticular disease as the
etiology for patients with LGI bleeding increases with age,
with prevalence as high as 85% among 85-year-old patients.
There were 64,222 hospital discharges with a median length
of stayof 3.0 days at amedian cost of $5,818.0 per patient and
an aggregate cost of $552 million in the United States in
2012.3Diverticular disease is also themost common cause of

massive gastrointestinal bleeding.4 Diverticular disease also
accounts for 50% of readmissions for rebleeding.5

Diverticulosis could occur along the entirety of colon but
commonly affects sigmoid colon. Although the etiology of
diverticular bleeding is considered to be multifactorial, its
association with sigmoid colon is attributed to its anatomical
and biomechanical reasons.6,7 Diverticular bleeding occurs in
3 to 5% of patients with diverticulosis, with more than two-
thirds of diverticular bleeding proven by demonstrating stig-
mata of recent bleeding on colonoscopy occurrence at or
proximal to splenic flexure of the colon with a significant
predilection to the right colon.8–11 Increased riskof right colon
diverticular disease is more common in Asian countries.
Frequency of both right-sided, bilateral, and multiple diverti-
cula has increasedwith time among Japanese population.12,13
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Abstract Diverticular bleeding is the most common cause of lower gastrointestinal bleeding
with nearly 200,000 admissions in the United States annually. Less than 5% of patients
with diverticulosis present with diverticular bleeding and present usually as painless,
intermittent, and large volume of lower gastrointestinal bleeding. Management
algorithm for patients presenting with diverticular bleeding includes resuscitation
followed by diagnostic evaluation. Colonoscopy is the recommended first-line inves-
tigation and helps in identifying the stigmata of recent hemorrhage and endoscopic
management of the bleeding. Radionuclide scanning is the most sensitive but least
accurate test due to low spatial resolution. Angiography is helpful when patients are
actively bleeding and therapeutic interventions are performed with angioemboliza-
tion. Surgery for diverticular bleeding is necessary when associated with hemodynamic
instability and after failed endoscopic or angiographic interventions. When the
bleeding site is localized preoperatively, partial colectomy is sufficient, but subtotal
colectomy is necessary when localization is not possible preoperatively.
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Patients with diverticular disease and obesity have a higher
incidence of LGI bleeding compared with those who are not
obese.

Pathophysiology

Diverticula of the colon are well-defined areas of weakness
and correspond to areas where vasa recta penetrate the
circular muscle layer of the colon. Diverticular bleeding is
arterial andoccurs fromasymmetric rupture of the intramural
branches of the marginal artery at the dome or neck of the
diverticulum.14 Trauma from mechanical or chemical causes
within the lumen of the diverticulum leads to thinning of the
mucosa most commonly along the fundus or neck of the
diverticula resulting in injury to the penetrating vessels and
bleeding. Repeated microtrauma in the above manner would
lead to segmental weakness of the vasa recta predisposing
them to bleeding.15 Histopathological examination of diverti-
cular bleeding sites has shown asymmetric thickening of
involved small nutrient arteries often with thinning of the
mediaandduplicationof the internalelastic laminaatandnear
the bleeding point and general absence of diverticulitis.15,16

Right-sided diverticular disease is associated with higher
incidence of bleeding complications. This has been attribu-
ted to the right colon having diverticulum with wider necks
and domes. Their vasa recta are exposed over a greater length
to injurious factors arising from the colon.15–17

Clinical Presentation

Diverticular bleeding typically presents as painless, intermit-
tent, and large volume LGI bleeding. The nature/color of the
bleeding varies with the intensity of the bleeding with right-
sided diverticular bleeding known to present clinically as dark,
maroon-colored blood to melena like. The differential diag-
nosis for painless LGI bleeding should include other common
causes of colon cancer, angiodysplasia, postpolypectomy
bleeding, and internal hemorrhoids. Other differential diag-
noses to be considered during evaluation should include
inflammatory bowel disease, infectious colitis, ischemic coli-
tis, and radiation proctitis. The source of LGI bleeding could be
from small bowel in approximately 5% of cases.

Initial focused history and evaluation should direct toward
hemodynamic instability identifying the source and etiology
of the bleeding. Focused history should include nature and
duration of bleeding and any abdominal pain. Evaluation of
diarrhea (colitis), altered bowel habits, andweight loss (malig-
nancy) would help rule out other common causes of LGI
bleeding. Patient history should also include previous history
of GI bleeding, inflammatory bowel disease, previous abdom-
inal or vascular surgeries, family historyof colon cancer or IBD,
and use of NSAIDS, antiplatelet agents, and anticoagulant
medications. Patients with associated cardiac, pulmonary,
renal, and hepatic disease are at a higher risk of complications
with resuscitation during massive GI bleeding and during
interventions at the time of evaluation and management.
Upper and mid gastrointestinal bleeding are the sources of
bleeding in up to 20% of patients presumed to have LGI

bleeding and this must be considered during its evaluation.36

This is more likely when associated with hemodynamic
instability.

Physical examination should include evaluation for hemo-
dynamic status and volume status with measurement of vital
signs and signs of postural hypotension, and cardiopulmonary,
abdominal, and anorectal exam. Laboratory investigations
should include complete blood count, renal function, liver
function tests, and coagulation studies with blood type includ-
ing crossmatch in patients with life threatening to bleed.
Nasogastric (NG) suctioning should be performed to rule out
gastric bleeding.

Diverticular hemorrhage spontaneously stops in 70 to 80%
patients with rebleeding rate reported to range between 22
and 38%.8,10,11,16

Risk Stratification of Lower Gastrointestinal
Bleeding

Hemodynamic instability characterized by hypotension, tachy-
cardia, and postural hypotension is a strong predictor of
severity of LGI bleeding, and the association is similar to that
observed with upper GI bleeding.18–22 Ongoing bleeding pre-
senting as rectal bleeding during the first 4 hours of evaluation
is associatedwith poor prognosis. The bleed criteria have been
validated to predict adverse outcomes after both upper and LGI
bleeding. High-risk features include ongoing bleeding, low
systolic blood pressure (SBP), elevated prothrombin time,
erratic mental status, and unstable comorbid disease. Patients
whopresentwithLGIbleedingbutarestablehemodynamically,
with SBP > 115 mm Hg, hemoglobin > 13 g/dL, and are not
anticoagulated, could be treated from home, thus avoiding
nearly 30% of potential admissions.23 These patients were
followed up as outpatients and flexible sigmoidoscopy was
performed electively after 6 weeks. Full colonic evaluation
should be performed in a timely fashion.

A nontender abdominal exam predicts severe bleeding as
vascular disorders (diverticular bleeding and angioectasias)
are associated with no abdominal pain. Use of aspirin and
NSAIDS is associated with a higher incidence of diverticular
bleeding.24 Age more than 60 years, associated cardiovas-
cular comorbidities, and raised creatinine levels are also
associated with poor outcomes after LGI bleeding. Overall,
the risk of adverse outcome is higher with the presence of an
increasing number of risk factors.22

Management

The general goals ofmanagement of diverticular bleeding are
resuscitation, diagnosis, hemostasis, and prevention of re-
current bleeding.

Resuscitation

Vascular sources of bleeding as seen in diverticular bleeding
could result in large-volumeblood loss and require immediate
resuscitation and control of bleeding. Transfusion strategy
specific toward LGI bleeding has not yet been developed,
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and hence, guidelines in themanagement of upperGI bleeding
are being followed for the management of LGI bleeding.
Restrictive transfusion strategy with a threshold of less than
7 g/dL was associated with improved survival and decreased
rebleeding. Patients with associated medical comorbidities,
ongoing massive bleeding, and instances where therapeutic
interventions are delayed would benefit from a more lenient
blood transfusion threshold.25,26

Although coagulopathy complicating LGI bleeding from
intake of anticoagulantmedications formsa significant clinical
problem, guidelines for management have to be extracted
from studies on upper GI bleeding due to the limited literature
on management of LGI bleeding. When the International
Normalized Ratio (INR) is more than 2.5, it is recommended
that it be corrected before endoscopy. When between 1.5 and
2.5, it could be corrected before or along with endoscopic
intervention.27–29 Newer anticoagulants, such as apixaban,
dabigatran, and rivaroxaban, are associated with an increased
risk of GI bleeding, and there is no direct evidence to guide the
management of these agents during active GI bleeding as of
now. Reversal agent for these newer anticoagulants are in
development; hence, a multidisciplinary approach, including
consultation with a hematologist, is recommended for the
management of these agents during active GI bleed.

Guidelines for the management of low platelets compli-
cating LGI bleed do not exist; hence, recommendations on
platelet transfusion duringmassive bleeding from any source
are generally followed. Current recommendations are for
platelet transfusion during a LGI bleed when platelet counts
are less than 50 � 109/L and for patients receiving massive
packed red blood cell (pRBC) transfusion.25

Diagnosis

Diagnostic modalities available to evaluate diverticular
bleeding include colonoscopy/flexible sigmoidoscopy, angio-
graphy, radionuclide scintigraphy or tagged red blood cell
scanning, and cross-sectional imaging techniques.

Colonoscopy

Colonoscopy is the recommended first-line investigation in
patients for evaluation of LGI bleeding.30,31 The advantages
of colonoscopy include visualizing and localizing the bleed-
ing accurately and the potential for control of bleeding with
interventions. The challenges associated with the use of
colonoscopy include an inability to visualize bleeding in an
unprepared colon and the need for an experienced endosco-
pist for therapeutic intervention. The diagnostic yield of
colonoscopy ranges from42 to 100% in identifying the source
of bleeding in patients with acute LGI bleeding.32–34

Colonoscopy, when performed within 12 to 24 hours of
onset of bleeding, has been shown to have a higher yield for
stigmata of recent hemorrhage (SRH) identification. Identifi-
cation of SRH was higher at 42% when performed within
12 hours of onset of bleeding compared with 22% when
performed within 74 hours, although its role in preventing
subsequentbleeding is not clear.34–36TheAmerican Society for

Gastrointestinal Endoscopy guidelines recommend that colo-
noscopy for patients with significant LGI bleeding be per-
formed within 24 hours of admission after rapid bowel
preparation, although other studies have shown no changes
in outcome with urgent colonoscopy.37 Colonoscopy without
bowel preparation is associatedwith low cecal intubation rate
(55–70%), but studies have reported higher accuracy with the
liberal use of suction and irrigation to evaluate the colon.
Adequate preparation before urgent colonoscopy would lead
to delay in intervention but multiple studies have shown to be
of significant importance in improving diagnostic accuracy
with theAmericanCollegeofGastroenterologists recommend-
ing a quick prep with 4 to 6L of a polyethylene glycol-based
solution over 3 to 4hours.14,34,37Thiswould require placing an
NG tube to have the best outcome in some of the patients.38

Colonic mucosa should be inspected both during insertion
and withdrawal, as underlying lesions are known to bleed
intermittently. Use of colonoscope with a large working chan-
nel (at least 3.3 mm) and using water-jet irrigation are recom-
mended to facilitate removal of stool and blood clots and
identify the underlying pathology.

Disadvantages of urgent colonoscopy include logistical
difficulty in coordinating the procedure after hours, risks
associated with sedation, including aspiration pneumonia,
risks of high-volume purges, particularly in patients with
altered mental status, and the risk of perforation ranging
from 0.3 to 0.6%.39 A national inpatient sample study in
2010 evaluated the differences between early and delayed
colonoscopy for LGI bleeding (performed within 24 hours or
after 24 hours of hospital admission) and found no difference
in mortality between the two groups (0.3 vs. 0.4%, p ¼ 0.24)
but the early colonoscopy group had shorter length of hospital
stay (2.9 vs. 4.6 days, p < 0.001), decreased need for blood
transfusion (44.6 vs. 53.8%, p < 0.001), and lower hospitaliza-
tion costs ($22,142 vs. $28,749, p < 0.001). These resultswere
unchangedwith subgroup analysis of patientswith LGI bleed-
ing and diverticular disease.40

Identification of Stigmata of Recent Hemorrhage in
Diverticular Bleeding
Forest criteria have been used to classify endoscopic SRH in
upper gastrointestinal bleeding. SRH has also been established
to be of prognostic significance in peptic ulcer-related bleeding
from the upper gastrointestinal tract. Similar criteria to stratify
endoscopic stigmata associated with diverticular hemorrhage
do not exist and endoscopic management of diverticular he-
morrhage do not have a standardized protocol. This is largely
because of difficulty to identify SRH due to intermittent nature
of diverticular bleeding, a large surface area of the colon,
residual stool, and blood and smaller number of aggregate
cases from individual centers. Identificationofdiverticular SRH
in thosewhoundergo colonoscopy varies from6 to 42%.14,41–45

Colonoscopyperformedbyanexpert colonoscopist, cap attach-
ment, and use of water jet with endoscopewere also shown to
be predictors of a higher percentage of identification of SRH.
Adequatepreparationof thecolon isalsoassociatedwithhigher
SRH, and unprepped colonoscopy is associated with lower
completion rate and higher perforation rate.42–46
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Studies have used Forest criteria to similarly stratify
diverticular-related SRH into three major bleeding cate-
gories: actively bleeding lesions (ABLs), nonbleeding visible
vessel (NBVV), and adherent clots (ACs). All the three cate-
gories have a higher risk of rebleeding without intervention,
and the risk appears to showa stepwise increase in the riskof
rebleeding from an adherent clot to NBVV to actively bleed-
ing diverticulum.47

Whennoendoscopic interventionswereperformed, 30-day
rebleeding rates were 84% for ABLs, 60% for NBVV, and 43% for
adherent clots, which remained after jet irrigation (Jensen et al
2016).48 The use of through-the-scope Doppler ultrasound
probe (DEP) has been used as an adjunct in studies to confirm
the diagnosis and adequacy of colonoscopic hemostasis. It
consists of a flexible linear probe passed through the accessory
channel of the colonoscope. SRHare identified initially and the
probe tip is placed directly on the lesion, and the angle and
signaldeptharevaried todetect theflow.UseofDEPhas shown
that vessel depth tended to be shallow (<4 mm), and the
vessels appear to course across the entire base of the diverti-
culum. It has also demonstrated the validity of using stigmata
of recent hemorrhage (SRH) in diverticular bleeding.48

Flat spots are considered as minor stigmata of recent
hemorrhage and are associated with low rebleeding rate, but
this does not entirely translate into the practice. Rebleeding
rates in patients with presumed diverticular bleeding and
minor stigmata are likely to be higher due to misclassified or
missed SRH during colonoscopy. Diverticular disease with

significant bleeding should have SRH at some point but are
likely to have resolvedwhen colonoscopy is delayed leading to
low sensitivity in detecting SRH. Patients with diverticular
bleedingand found tohaveSRHoncolonoscopyaremore likely
to be males, with NSAID use and lower hematocrit on pre-
sentation, and are likely to receive a blood transfusion than
those with minor or no SRH.

Various therapeutic endoscopic interventions available in-
clude injection therapywith diluted epinephrine, electrocoagu-
lation therapy (monopolar, bipolar, orheatprobe), argonplasma
electrocoagulation, through-the-scope clipping devices, and
band ligation. Each of these options could be used either as
monotherapy or multimodal therapeutic interventions. Coap-
tive coagulation has the potential to perforate thin-walled
bleeding diverticulum, and endotherapy with through-the-
scope hemoclips has been shown to be as an alternate option
to control thebleeding (►Fig. 1). Hemoclip application could be
performed by either targeted application over the bleeding
vessel if identified or could be used to close the diverticular
orifice in a “zipper-like” fashion resulting in bleeding tampo-
nade. Complete closure of the diverticulum has been shown to
achieve good immediate and long-term hemostasis (100 and
89%, respectively) with no reported episodes of diverticulitis
from the closure of the entire diverticulum with the hemoclip.
Application of hemoclips can be combined with injection of
epinephrine locally to control the bleeding, improve visibility,
and facilitate accurate clip placement. A translucent cap placed
at the tip of the colonoscopehas been shown to help evert small

Fig. 1 Endoscopic appearance of diverticular bleeding with closure of the bleeding diverticulum with hemoclip application.

Clinics in Colon and Rectal Surgery Vol. 31 No. 4/2018

Diverticular Bleeding: Management Ilyas, Szilagy246

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



or deeper diverticulum and help with identifying the bleeding
point and placement of clips. Hemoclips retention rate varies
with different models and could vary from less than 7 days to
more than 4weeks. Hemoclips application has also been touted
as amarker to identify the site of bleedingduring reintervention
in cases where bleeding recurs or persists. Endoscopic clip
application with or without epinephrine injection has been
shown to be effective in achieving hemostasis in 88% cases
with no early rebleeding and 24% rebleeding at 30 days.41

Endoscopic Band Application

Endoscopic banding is also used to manage diverticular
bleeding with SRH. Endoscopic banding requires prior iden-
tification of the culprit diverticulum and marking the site
with India ink or with a through-the-scope hemoclip. The
colonoscope is withdrawn, and banding is performed like
banding esophageal varices by using pediatric colonoscope
or a gastroscope.49–51 The above-mentioned hoodmethod of
application of endoscopic banding has been shown to be
effective in achieving hemostasis in 96.3% of patients with
features of active SRH and presumptive bleeding.52 Right-
sided colon is thin walled than left-sided colon, and applica-
tion of endoscopic band could involve more of the muscular
wall on the right side than on the left side. This has to be
considered in deciding the mode of therapy used for diver-
ticular bleeding on the right- versus left-sided diverticular
lesions. This approach requires an advanced skill level.

Nonendoscopic Interventions

Radionuclide Scanning
Radionuclide scanning with Technetium-99m-labeled RBC
(99m Tc-labeled RBC) is the most sensitive test available to
detect LGI bleeding. The tagged red blood cell scan requires the
autologous red blood cells to be initially labeled with the
radioisotope, then the tagged red cells are injected back into
thepatient.Thetestdetectsbleedingasslowas0.1to0.5mL/min
with a reported sensitivity of ranging from 39 to 90% in con-
firming LGI bleeding.53 The tagged red cells remain in the
patient’s circulation, and when bleeding is intermittent, the
study could be repeated within 24 hours.54,55 The study does
require a 60-minute delay to get the autologous red cells tagged
and takes approximately 2 hours to perform. The spatial resolu-
tionwith this study is low, and the tagged cellswithin the lumen
couldmoveeither antegradeor retrogradewithdistortion in the
accuracy of localization of the bleeding. Thus, it is the least
accurate method for localizing GI bleeding.

Similar to 99mTc-labeledRBC, sulfur colloid scan canalsobe
accomplished quickly and detects bleeding as minimal as
0.1 mL/min. The radiolabeled sulfur colloid is cleared quickly
by the liver and spleen,whichmayobscure thebleeding site if it
is located in thehepaticor splenicflexure. The test is completed
within 20 minutes of administration of the radionuclide.

The use of radionuclide scanning requires the patient to
be relatively hemodynamically stable for the duration it
takes to complete the procedure. It is recommended before
angiography to localize LGI bleeding. This may help avoid

further investigations or interventions in patients with
negative scintigram and would help increase the likelihood
of a positive subsequent angiogram.56–58

Computed Tomography Angiography

When the hemodynamics do not permit endoscopic evalua-
tion and/or when patients are unable to tolerate a bowel
preparation, noncolonoscopic interventions are relevant. The
triple phase multidetector row computed tomography (CT)
scan shows bleeding as extravasation of contrast, which
increases through the arterial to portal venous phase. CT
angiography has a baseline sensitivity to pick up LGI bleeding
as low as 0.3 mL/min, with a sensitivity to diagnose bleeding
ranging from 79 to 100% and a specificity of 85 to 100%.59–65

But, the intermittent nature of diverticular bleeding reduces
the sensitivityof CTangiography indiagnosing thediverticular
bleeding. Studies by Obana et al showed the detection rate of
diverticular bleeding by CT angiogram to be 15.4 against
38.5%.66 The time from the last episode of hematochezia to
the time of performing the CT scan and past history of
diverticular bleeding appear to be significant factors asso-
ciated with its sensitivity. CT angiography would be helpful in
confirming the diagnosis and localizing the site of bleeding
prior to angiography so that directed angiography could be
performed.

Angiographic Therapies

Angiography detects bleeding rates of 0.5 to 1.0 mL/min but
only if the patient is actively bleeding. When a bleeding site is
identified, the angiographic appearance may provide further
insight into the cause of the bleeding and help to confirm the
diagnosis. Diverticular bleeding is often seen as an extravasa-
tion of contrast; vascular ectasias may be identified by a
vascular tuft or early filling vein. Patients who require angio-
graphic therapy havebeenpersistently bleeding,with episodes
of hemodynamic instability with ongoing resuscitation efforts,
and are at higher risk for contrast-induced nephropathy. Thus,
optimally, patients should have a creatinine of < 1.5 mg/dL,
estimated glomerular filtration rate of > 60 mL/1.73 m2, and
have their underlying coagulation status optimizedwith INR of
less than 1.5 and platelet count of above 50,000/mm3. Evalua-
tion for LGIbleeding typically involves interrogationof superior
mesenteric artery, inferior mesenteric artery, and the order of
interrogation is based on clinical suspicion on the site of
bleeding. Selective catheterization of the offending vessel is
performed using micro catheters. Contrast extravasation into
the lumen or filling of spaces outside of bowel lumen (diverti-
cula) is typically seen with diverticular bleeding.

Therapeutic intervention after angiographic localization
could be performed with embolization or infusion of vaso-
constrictive agents to decrease blood flow to the bleeding
site. Materials used for embolization are either temporary
(such as Gelfoam, absorbable gelatin sponge) or permanent
(such as coils, particles, glue, ethylenevinyl alcohol polymer).
Biodegradable gelatin sponge could be made into powder or
small blocks. Use of gelatin sponge is associated with lower
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bowel infarction rate compared with the powdered form.67

Use of permanent embolic agents is associated with expect-
edly higher bowel infarction rates.

Vasopressin is used when bleeding is diffuse or when
super selective catheterization is not technically possible.
Vasopressin could be infused by intra-arterial or intravenous
route, with intra-arterial injection associated with a success
rate of 80 to 90% in controlling LGI bleeding.68–70 Intravenous
vasopressin is seldom used clinically in LGI bleeding, and
rebleeding rate after discontinuing vasopressin therapy
(both intravenous and intraarterial) is higher.71–73

The choice between angiographic embolization versus in-
fusion of vasopressin has to be individualized to the patient
and the expertise available locally. Although the results of
embolization and vasopressin therapy are comparable, embo-
lization ispreferred, asvasopressin therapy is associatedwitha
need for more complex post procedure monitoring, a longer
complexity of treatment associatedwith infusion therapy, and
increased likelihood of systemic complications.74 Vasopressin
therapy is also associated with peripheral vasoconstriction
and should be used with caution in patients with coronary
artery disease, congestive cardiomyopathy, severe hyperten-
sion, or severe peripheral vascular disease.

Angiographic embolization carries a higher complication
risk (up to 15%) including bowel wall ischemia and stricture
and thus should be reserved for patients who are at poor
operative risks.

Therapeutic Barium Enema for Diverticular
Bleeding

Patients with multiple bleeding diverticula, failed interven-
tions, and/or those who are poor candidates for endoscopic or
interventional radiology procedures, havebeenmanagedwith
highly concentrated (200%) barium sulfate impaction therapy.
This has been described in the literature as early as 1970 by
Adam et al.75 This intervention involving a use of 200 mL of
bariumsulfatehas sincebeen reported inmultiple case reports
and case serieswith all thebarium terminating thebleeding of
the reported cases.76–81 These studies have no control group
andare likely tosuffer frompublicationbias.Bariumimpaction
therapyhas been reported tobewell toleratedbypatientswith
comorbid conditions and elderly patients. Barium impaction
has been reported to be as effective as endoscopic manage-
ment of diverticular bleeding.78

Recurrent Diverticular Bleeding

LGI bleeding from vascular causes as seen with diverticular
bleeding and colonic angioectasias are associated with a
higher risk of recurrent bleeding. The recurrent bleeding
with diverticular bleeding is known to recur within a short
period, with a reported recurrence rate to be as high as 47%
during a median follow-up of 8.1 months. The index and
recurrent bleeding have been shown to be identical in 84 and
5% patients from a different site and undetermined in the
remaining 11% patients. Surgical resection was eventually
required in 97% of the patients, with sigmoidectomy (43%),

left colectomy (27%), subtotal colectomy (22%), and right
colectomy (5%) as the required procedures. Elderly patients
associated with CT-proven diverticulitis, peripheral vascular
disease, and chronic renal disease are associated with an
increased risk of recurrent bleeding.82

Surgery

Surgery for diverticular bleeding is indicated when the
bleeding does not stop spontaneously and could not be
controlled with endoscopic and angiographic interventions.
Hemodynamic instability despite adequate efforts at resus-
citation also mandates emergent surgical intervention.
Surgery is indicated electively in patients with recurrent
diverticular bleeding. The extent of colectomy depends on
preoperative localization of bleeding site. If localized, seg-
mental colectomy is sufficient even in patients with an
extensive diverticular disease, if the resection removes the
bleeding site. Preoperative localization is typically per-
formed with either colonoscopy or with angiography.
Tagged red cell scan localization is not considered accurate
enough to guide segmental colectomy and is to be avoided.
Even with preoperative localization, segmental colectomy
carries a rebleeding rate ranging from 0 to 14%.67,83 Patients
without preoperative localization require subtotal colect-
omy. Partial colectomy after preoperative localization is
associated with perioperative morbidity of 8.6% compared
with 37% when emergent subtotal colectomy is performed
for those without preoperative localization. Exploratory
laparotomy aided by intraoperative colonoscopy has been
shown to be effective in identifying the source of LGI
bleeding in 78% cases.84 If preoperative or intraoperative
localization is not possible or if the patient is hemodyna-
mically unstable, the surgical procedure of choice is subtotal
colectomy with end ileostomy. Blind segmental colectomy
is contraindicated and is associated with unacceptably high
morbidity, mortality, and the rebleeding rate at 83, 57, and
40%, respectively.83 Although subtotal colectomy is asso-
ciated with virtually zero rebleeding rates for diverticular
bleeding, the morbidity and mortality are higher at 37% and
11 to 33%, respectively.69,84–86
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