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Lower gastrointestinal bleeding (LGIB) is a significant cause
ofmorbidity andmortality, specially in the aging population.
It accounts for approximately 20.5 to 27 per 100,000 persons
per year1 and is estimated to lead to 36/100,000 admissions
to the hospital,2 with numbers increasing in the elderly
population. The mortality rate from colonic bleeding ranges
from 2.4 to 3.9% but can increase to as high as 40% in the
elderly populationwithmultiple comorbidities.3,4 Themean
cost of admission, work-up, and treatment ranges from US
$9,700 to US$11,800.5,6

LGIB isdefinedasbleedingoriginatingdistal to the ligament
of Treitz. It is often self-limited and resolves spontaneously,
allowing for anonurgent evaluation.However, LGIB can lead to
life-threatening hemorrhage or recurrent bleeding and, in
many cases, may require expeditious work-up, decision-mak-
ing, and treatment. Severe hematochezia is defined by contin-
ued bleeding in the first 24hours of hospitalization, decrease
in hemoglobin by at least 2 g/dL, and transfusion requirement
of at least 2 units of packed red blood cells.

The disease process is specific to the age of the patient, and
familiarity with it may help in guiding the diagnostic work-up.
Juvenile polyps, Meckel’s diverticulum, and inflammatory
bowel disease account for most cases of LGIB in children
and adolescents.5 Adults are most likely to present with

bleeding secondary to diverticular disease or vascular malfor-
mations. Neoplasms become more prevalent with increasing
age. Ischemiccolitis, postpolypectomybleeding, small and large
bowel ulcers, radiation changes, inflammatory bowel disease,
infection, and diversion proctitis are less common causes of
LGIB.3 One entity that requires a special mention is postcolor-
ectal surgery anastomotic bleeding. Although most bleeding
episodes resolve with conservative measures, evaluation and
management vary depending on the etiology of the LGIB.

The principles of nonoperative management of a lower
gastrointestinal (GI) hemorrhage remain largely unchanged,
though themedication and technology used have evolvedwith
contemporary medical care. The management of LGIB can be
divided into the following three components: recognition/
initial assessment/resuscitation, localization, and therapeutic
intervention (►Fig. 1). Through careful history and physical
examination, a physician’s goal is to determine both the poten-
tial etiology of a GI bleed and the extent of a patient’s volume
loss. After reversal of potentially modifiable risk factors for
bleeding, such as pharmaceutical anticoagulation, the optimal
choice of procedure is based on, first, diagnosing the source of
bleeding and then a therapeutic intervention to control it.
Finally, vigilant monitoring is required in the postprocedure
period for early recognition of signs of repeat bleeding.
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Abstract Lower gastrointestinal hemorrhage remains a common cause of hospitalization, with
significant health care costs. Initial management should include aggressive resuscita-
tion followed by localization of bleeding with nuclear scintigraphy, colonoscopy, or
computed tomography (CT) angiography. If bleeding does not resolve spontaneously,
expeditious intervention with minimally invasive endoscopic or angiographic methods
is necessary with surgical intervention as a last resort.
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Clinical Evaluation

The clinical presentation of a patient with acute GI hemor-
rhage classically involved the passage of maroon stools or
hematochezia, depending on the source of hemorrhage
within the lower GI tract. Nasogastric lavage should be
considered even with patients with hematochezia, as this
may be the result of a brisk upper GI bleed with rapid transit
through the small bowel.5

Patients may present with one or more aberrant vital signs
suchasorthostatichypotensionor tachycardia, and this should
prompt the physician to use aggressive volume resuscitation
and rapiddiagnosticmodalities. Early resuscitation inpatients
who are hemodynamically unstable or have evidence of
reduced end-organ perfusion should be centered on fluid
replacement and blood product administration to maintain
intravascular volume. In hemodynamically stable patients, the
presence of chronic anemia may suggest a slow or indolent
source of bleeding.

Role of Radiology in Lower Gastrointestinal
Hemorrhage

The two common radiological modalities available to diag-
nose lower GI hemorrhage are a nuclear scintigraphy and
computed tomography (CT) angiography.

Nuclear Scintigraphy

Nuclear scintigraphy, also known as a nuclear medicine
bleeding scan (NMBS), allows for identification of those
patients who are actively bleeding. The two common tech-
niques used to detect active bleeding include 99mTc-labeled
autologous erythrocytes and 99mTc sulfur colloid, both tests
being considered equivalent.6

Compared to CT angiography, NMBS is more sensitive in
detecting an acutebleedwith the ability todetect hemorrhages
that are occurring at a rate of 0.3mL/minute. There is evidence
to suggest that if more than 3mL is pooled at a single location,
then a rate as low as 0.1mL/minute can be identified.6 The
advantages of nuclear scintigraphy relative to CT angiography
include the lower threshold rate for acute bleeding, as well as
the blood pool phase, which allows for either continuous or
intermittent imaging over an extended period of time (deter-
mined by the half-life of the radiotracer) that can be used to
detect intermittentbleeding. Inaddition,NMBSmaybeanideal
modality to detect bleeding in patients with acute kidney
injury who cannot tolerate the renal toxicity of intravenous
contrast used in CT angiography.7 However, while sensitive to
active bleeding, there has been variability from 40 to 100% for
NMBSto actually localize the source ofbleeding.6 Furthermore,
the number of positive scans in many published series ranges
from 25 to 82% depending on patient factors such as timing of

Fig. 1 Algorithm for the initial assessment and management of lower gastrointestinal breathing.
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study, ongoing blood transfusion requirement, and etiology of
hemorrhage rather than the study itself.8

The ideal use of nuclear scintigraphy remains unclear.
Many guidelines for GI hemorrhage use bleeding scan as an
early diagnostic modality to determine whether active
hemorrhage is present or to identify patients who will be
positive on angiography. For indolent GI hemorrhages where
continuous imaging may be advantageous or in patients
with acute kidney injury, then the use of NMBS relative to CT
angiography is clearly beneficial. However, NMBS has had
mixed performance in determining which patients are likely
to have subsequent positive angiography largely dependent
on patient characteristics, timing of imaging, and skill of the
interventional radiologist. One study of 86 patients sug-
gested a 75% positive predictive value and a 93% negative
predictive value for detectable bleeding on angiography if
an NMBS is positive within the first 2minutes.9 Given the
24-hour accessibility to CT at most institutions, the role of
NMBS may be reserved for patients who are initially CT
angiography negative but have ongoing evidence of GI
hemorrhage or those with insufficient renal function to
tolerate intravenous contrast.

Computed Tomography Angiography

Multidetector CT (MDCT) has become increasingly accepted
as an early diagnosticmodality to localize the source of active
lower GI hemorrhage. Relative to endoscopy, it requires no
special patient preparation, provides wide spatial and
temporal resolution, provides assessment of the entire GI
tract, has a high diagnostic accuracy, and is readily available
in the majority of emergency departments. The hallmark
finding used to identify the source of hemorrhage is the
presence of a “blush” or extravasation of contrast between an
arterial phase and a venous phase. Secondary findings
include focal hyperattenuation within the bowel on a non-
enhanced CT, whichmay represent a “sentinel clot” or sign of
recent bleeding.10 MDCT has a reported ability to detect
active bleeding at a rate of 0.3 to 0.4ml/minute. In multiple
systematic reviews, MDCT has demonstrated a sensitivity of
85 to 87% and a specificity of 92 to 95% for detecting acute GI
hemorrhage.11 As with NMBS, the severity of GI hemorrhage
is the most important factor in predicting the success of the
study, where brisk or large volume bleeds are more likely to
be positive. Active bleeding on MDCT can be used to localize
and guide further intervention, typically through invasive
angiography or endoscopic/surgical exploration. The prima-
ry limitations of this modality include radiation exposure,
contrast-related allergies, and inability to administer intra-
venous contrast to patients with acute kidney injury.

Invasive Angiography

Invasive angiography was first described in 1965 as a
modality to evaluate the mesenteric vessels supplying the
GI tract.12 It is able to identify bleeding that occurs at a rate
of 0.5 to 1mL/minute. It has a sensitivity of 60% and a
specificity of 100%.13 Access is commonly gained through

the common femoral artery, with evaluation of the superior
mesenteric arteries (SMA) and inferior mesenteric arteries
(IMA). If negative for acute bleeding, the celiac artery may
be evaluated to exclude upper GI sources of bleeding.
Finally, the internal iliac, middle, and inferior rectal arteries
can also be evaluated as a tributary to a source of hemor-
rhage. Positive findings include extravasation of contrast,
mucosal blushes with abnormal vessels may suggest a
tumor, prolonged contrast may be suggestive of inflamma-
tion, and arteriovenous malformations are demonstrated by
the presence of arteries and veins during the same phase of
the study.

Hemostasis through angiography is achieved by a reduc-
tion in blood flow through the vessel supplying the bleeding
GI tract; this reduces the perfusion pressure and facilitates
clot formation. To reduce the risk of bowel infarction, super-
selective embolization is used, allowing adequate collateral
circulation while still reducing blood flow to the bleeding
segment. Bleeding from the ascending colon will usually
involve cannulation of the SMA and then advancement of the
catheter to the vasa rectum. For the descending colon, the
IMA is cannulated, and the catheter is advanced to the
marginal or terminal artery, with the catheter situated at
the mesenteric border of the colon. One method of blood
flow reduction is with transcatheter embolization (TAE)
using coils, Gelfoam (absorbable compressed sponge), poly-
vinyl alcohol particles, vascular plugs, or glue. Routinely,
multiple embolic agents will be used together to reduce the
risk of recurrent bleeding post procedure. Chemical arterial
constriction using vasopressin is another modality to reduce
blood flow and is more frequently used for lower GI bleeds
compared with upper GI bleeds due to the smaller caliber
vessels. The primary complication of note from TAE is bowel
ischemia; this has been significantly mitigated with the
advancement of superselective vessel catheterization. An
important note is that while successful angiography and
TAE may stop the source of bleeding, it ultimately does not
provide a definitive diagnosis of the exact etiology, whether
tumor or diverticular/vascular ectasia.

Provocative Angiography

Lower GI hemorrhage poses a challenging clinical dilemma as
more than 80% of patients will spontaneously stop but then
will have recurrent hemorrhage without any obvious predis-
posing factors.3This can result inmultiplehospitalizationsand
diagnostic studies without ever localizing the source of bleed-
ing. Provocative angiography uses vasodilating, thrombolytic,
or anticoagulation agents to elicit active bleeding. The tech-
nique was first reported in 1982 and has not gained wide-
spread popularity, likely due to the presumed risk of
hemorrhagic complications.13 At present, it is not routinely
used in the evaluation of an acute GI hemorrhage and is more
commonly reserved for patients with a chronic GI bleed who
have undergone multiple negative radiographic and endo-
scopic evaluations. Success rates of identifying an actively
bleeding vessel are highly proceduralist and patient depen-
dent, varying from 29 to 80%.13
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Radiographic Conclusion

The success of identifying and stopping a lowerGI hemorrhage
is highly dependent on the rate of bleeding from the vessel. In
patients with GI bleed where immediate endoscopic evalua-
tion isnot possible, diagnosiswithMDCT imagingaffords a fast
and potentially high-yield diagnostic modality. If positive,
therapeutic intervention can be pursued through invasive
angiography in the interventional radiology suite. For patients
with slowbleeds that are not as readily apparentonMDCT, the
use of nuclear scintigraphy provides the ability to detect a
slower rate of bleeding over a longer period of time at the
expense of exact localization. In patients with lower GI bleed-
ing due to vascular malformation or diverticulosis, invasive
angiography can be therapeutic without the need for further
diagnostic evaluation. Lower GI bleeds secondary to a neo-
plasm or polyp will still require endoscopic and/or surgical
intervention.

Colonoscopy

Colonoscopy plays a key diagnostic role in localizing the
source of LGIB and can be used to offer a less invasive
therapeutic alternative to surgery to achieve hemostasis in
the setting of significant hemorrhage.14 The diagnostic value
of colonoscopy is significant and has been documented to
determine the source of bleeding in 48 to 90% of cases.4,15

Timing of Colonoscopy
Colonoscopy should be performed within 12 to 24 hours of
presentation. Adequate bowel preparation and resuscitation
should be performed prior to colonoscopy to maximize
diagnostic and therapeutic value.16–18 Colonoscopy per-
formed early within 24 hours of admission has been shown
to reduce length of hospital stay. This is due, in part, to the
early identification of low-risk patients, leading to early
discharge after negative examination. It is unclear, however,
if early colonoscopy changes outcomes including rebleeding,
mortality, and need for invasive surgery. More studies are
needed to further delineate the benefits of early endoscopy
versus initial observation.16,19–21

General principles of an adequate technique include
careful inspection of the colonic mucosa during insertion
and withdrawal of the scope with the assistance of saline
lavage to ensure good visualization. The terminal ileum
should be intubated to rule out bleeding pathology proximal
to the colon. A colonoscope with a large working channel
should be used to accommodate pulse saline lavage; suction
of stool, blood, and debris; and instruments of hemostasis.22

Bowel Preparation
Bowel preparationwhen thepatient is hemodynamically stable
should be performed so that there is adequate visualization of
the colon wall.17,18,23 Some studies suggest using a prokinetic
agent just prior to administrationofprep, such as Reglan 10mg,
as an adjunct to prevent nausea or vomiting.18 If the patient is
unable to drink, a nasogastric tube can be placed to administer
the preparation, which is typically 4 to 6L of polyethylene

glycol. High-risk patients must be monitored closely for the
development of rare complications including aspiration sec-
ondary toemesisandelectrolyte–fluidbalanceabnormalities.23

Studies have demonstrated lower cecal intubation rates in
patients with unprepped bowel, indicating that the diagnostic
and therapeutic efficacy is inferior in unprepped bowel.24–26 In
patients unable to undergo bowel preparation, an alternative
method using a water jet pump for aggressive irrigation after
three 1L tap water enemas have been proposed.27 Further
investigation is necessary to determine the efficacy of this
technique.

Therapeutic Interventions
Currently, there are several endoscopic hemostatic techniques
that are used, including injection of epinephrine, bipolar/
monopolar electrocoagulation, argon plasma coagulation,
application of clips, and band ligation. Alternative treatment
options under development include the application of various
hemostatic agents and advanced over-the-scope clip (OTSC)
application devices.28,29

Complication ratesassociatedwithendoscopic interventions
for hemostasis are favorable and range from 0.3 to 1.3%.22,30

Reported complications associated with colonoscopy in the
setting of LGIB include perforation, congestive heart failure,
aspiration, and electrolyte imbalance. Unfortunately, there is a
lackof investigationcomparingdifferentendoscopichemostatic
techniques individuallyor incombination in thesettingof lower
GI hemorrhage. Choice of endoscopic intervention is left to the
clinician’s expertise, resources, and the pathological cause of
bleeding. The majority of research literature investigating the
role of colonoscopy in lower GI hemorrhage is focused on
endoscopicmanagementofdiverticularbleeding,angioectasias,
and postpolypectomy bleeding.

Diverticular bleeding is the most common cause of LGIB in
adults, accounting for 30 to 50% of cases.31 Four-quadrant
injection of epinephrine 1:20,000 concentration in 1- to
2-mL aliquots into the submucosal layer causes vasoconstric-
tionand tamponadeofbleeding.18Monotherapywithepineph-
rine alone is associated with a significant rebleeding rate.
Therefore, it is recommendedthatepinephrine injectionshould
be supplemented with a second form of hemostasis, including
clip or thermal energy application.16,18 Alternative therapy
includes the application of bipolar thermal coagulation at 10
to 15W in 1-second bursts. Careful consideration should be
taken when using thermal treatment for hemostasis, as trans-
mural damage to the colonwall can rarely occur. If the bleeding
diverticulum is identified, placement of a clip or band can
achievehemostasisandavoid the riskof thermal injury. Theclip
is placed directly on the bleeding vessel but can also be used to
close the orifice of the diverticulum, resulting in tamponade of
bleeding.32 Endoscopic banding entails involution of the diver-
ticulumwith theplacementofaband. Thebanddevice typically
fits on the endof the colonoscope. Once thebleeding sourcehas
been identified, the target area ismarkedwith inkor placement
of a clip. The scope is withdrawn and the band device is placed
on the tip of the scope followed by reinsertion to the target and
deployment of the band.33,34 A Doppler ultrasound probe can
be used to monitor arterial flow before and after treatment. In
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patients who underwent hemostatic treatment, arterial flow
was noted to be absent posttreatment.35 Further studies are
necessary to delineate the role of Doppler monitoring in
endoscopy for diverticular hemorrhage control.

Argon plasma coagulation is a noncontact modality of
thermal hemostasis that offers control over depth of energy
penetration, making it an effective treatment option for
angioectasias and radiation proctitis. The device emits a
spray of argon gas that is ionized with a spark from the
applicator delivering thermal energy. Typical power settings
used range from 20 to 60W, with argon gas flow rate ranging
from 1 to 2.5 L/minute.36,37

Postpolypectomy bleeding is the most common complica-
tion after polypectomy, occurring in 0.5 to 6% of cases. Surgery
is rarelynecessary, andendoscopicclipplacement, epinephrine
injection, or banding is effective.38,39Newer treatment options
are being developed, including application of hemostatic
agents including hemostatic agent TC-325 (Hemospray), poly-
saccharidehemostatic system (EndoClot), andAnkaferdBlood-
Stopper. Small case series have suggested that these agents can
be used as first- or second-line treatment for lesions that are
difficult to access.39OTSC application is a newmodality for the
managementofbleeding,fistulas, and leaks. Theclip consists of
anelasticmaterial, Nitinol, andhas the shapeof a bear trap that
is mounted on the end of the scope and is applied similar to a
band. Treatment success has been reported in up to 89% of
cases. Currently, there are no randomized control trials to
comparetreatmentwith theOTSCdevice to othermodalities.40

Postoperative bleeding is a rare complication after colec-
tomy.41Thebest treatmentofpostoperativeanastomoticbleed-
ing is prevention. Procedure performed, comorbidities of the
patient, clotting profile, and resumption of anticoagulation all
play a role in increasing the risk of postsurgery bleeding.
Hemodynamic instability, decrease in blood pressure, and
ensuing arrhythmias can compromise the newly created anas-
tomosis, leading toamoredreadedcomplicationofanastomotic
leak. Postcolectomy bleeding can be separated into minor and
major bleedings.Minor bleeding is defined as passage of blood-
streaked or dark stools in the first 24hours without hemody-
namic instability or change in hemoglobin. It does not require
any interventionother thancloseobservation.Majorbleeding is
bleeding accompanied by hemodynamic instability, change in
hemoglobin, and requirement for transfusion and/or fluid
resuscitation. Although most of the major bleedings will cease
spontaneously, certainpatientswill continuetobleed, requiring
intervention. It is estimated that 0.5 to 4.2% of patients will
develop major bleeding after a colectomy with anastomosis.41

Most of the data are limited to ileocolic anastomosis in patients
with inflammatory bowel disease.42 There seems to be no
difference in the way the anastomosis is constructed (stapled
vs. hand-sewn), and specific risk factors for bleeding have not
been identified secondary to limited available data. Postopera-
tively, the patient’s vital signs should be assessed at regular
intervals, hemoglobin should be measured, and bloody bowel
movements should bedocumented. Initialmanagement should
include supportive care and correction of coagulopathies, if
present. Surgical intervention is reserved for unstable patients
or those who fail nonoperative treatment, but it should be

considered early in this patient population due to the potential
for anastomotic leak.

Patients with a low anastomosis should undergo procto-
scopywith evacuation of clots and possible transanal ligation
of bleeding points. Patientswith higher colorectal or ileocolic
anastomosis should be evaluated through colonoscopy. A
retrospective review of 1,389 patients who underwent a
colorectal resection identified 7 (0.5%) patients with post-
operative LGIB. Six patients were treated endoscopically to
control bleeding, and one required operativemanagement.43

Endoscopic treatment of postoperative bleeding includes
isotonic saline washout, electrocoagulation, epinephrine
injection, and application of hemostatic clips. Angiography
and intra-arterial vasopressin injection have been effective
in the management of anastomotic bleeding that fails other
measures.44 However, these modalities carry a higher risk of
ischemia and anastomotic disruption.43

Reoperation to obtain control of bleeding is the last resort
when bleeding cannot be controlled with other methods.
Patients who remain hemodynamically unstable, require
repeated blood transfusions, or show signs of sepsis should
be taken promptly to the operating roomwhere resection of
the bleeding anastomosis should be performed, either
revised or diverted based onpatient’s overall status. It should
be noted that there is no prospective data addressing LGIB
after colorectal anastomosis. Most recommendations are
extrapolated from case reports and retrospective reviews.

Restarting Anticoagulation

As more patients are on anticoagulation for CVA (cerebrovas-
cular accident) prevention, arrhythmias, and heart conditions,
there is an urgency to resume or continue antiplatelet and
anticoagulant therapy. The American Heart Association rec-
ommends stopping and resuming therapy within 48hours.

Conclusion

Prompt recognition and treatment of LGIB will lead to
improved patient outcomes and decreased health care costs.
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