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Abstract

Acute gastrointestinal bleeding (GIB) can lead to sig-
nificant morbidity and mortality without appropriate
treatment. There are numerous causes of acute GIB
including but not limited to infection, vascular anoma-
lies, inflammatory diseases, trauma, and malignancy.
The diagnostic and therapeutic approach of GIB de-
pends on its location, severity, and etiology. The role
of interventional radiology becomes vital in patients
whose GIB remains resistant to medical and endoscopic
treatment. Radiology offers diagnostic imaging studies
and endovascular therapeutic interventions that can
be performed promptly and effectively with success-
ful outcomes. Computed tomography angiography and
nuclear scintigraphy can localize the source of bleeding
and provide essential information for the interventional
radiologist to guide therapeutic management with en-
dovascular angiography and transcatheter emboliza-
tion. This review article provides insight into the essen-
tial role of Interventional Radiology in the management
of acute GIB.
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Core tip: Acute gastrointestinal bleeding can lead to
significant morbidity and mortality without appropri-
ate treatment. The role of interventional radiology is
crucial in patients that have persistent bleeding de-
spite medical and endoscopic treatment. Computed
tomography angiography and nuclear scintigraphy can
localize lesions and provide information helpful for the
Interventional Radiologist. The source of bleeding can
be then be stabilized with endovascular angiography/
transcatheter arterial embolization which is safe and ef-
fective with minimal complications due to the advances
in catheter technology.
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INTRODUCTION

Acute gastrointestinal bleeding (GIB) is a common clini-
cal presentation that can lead to significant morbidity and
mortality without appropriate treatment. The estimated
annual incidence is approximately 40-150 cases per 10000
persons for upper GIB and 20-27 cases per 100000 per-
sons for lower GIB"?. Mortality rate for both upper and
lower GIB is estimated to be around 4%-10%"?. GIB can
be a sequelae of many different etiologies, such as infec-
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tion, vascular anomaly, inflammatory diseases, trauma, and
rnalignancym]. GIB is conventionally categorized by the
anatomical location of the bleeding source. A GIB source
proximal to the ligament of Treitz, which occurs more
frequently, is classified as part of upper gastrointestinal
(GI), and a source distal to the ligament of Treitz is con-
sidered to be part of lower GI. Diagnostic and treatment
approach of GIB depends on its location, severity, and
etiology. The role of radiology becomes especially impoz-
tant in patients whose GIB remains resistant to medical
and endoscopic treatment. Radiology offers diagnostic
imaging studies and endovascular therapeutic interven-
tions that can be performed promptly and effectively.

CLINICAL EVALUATION AND
MANAGEMENT OF THE PATIENT

Initial evaluation of patients with GIB begins with a
history and physical examination"”""!. GIB can mani-
fest with various signs, such as tachycardia, orthostatic
UL 1 patients who
are hemodynamically unstable, resuscitation with fluid
replacement and blood product administration should

occur promptly to maintain intravascular volume and sta-
101

hypotension, and chronic anemia

I Correction of coagulopathy may also
tol Diagnostic workup should
immediately follow assessment and resuscitation, if not

bilize vital signs
be needed in certain cases

occurring simultaneously, to minimize adverse patient
outcomesmm’w.

Patient history and physical examination can help to
determine whether GIB is of upper or lower GI source
and guide subsequent Workup[“’lsl. GIB that manifests as
hematemesis or melena are commonly due to an upper
GI source"". Patients with active brisk upper GIB can
also present with hematochezia and without any associated
11313 Nasogastric tube lavage is

sometimes performed to confirm an upper GI source of

hematemesis or melena

bleeding, but a negative result does not necessarily rule it
out'"", Because of the intermittent nature of GIB and
the possibility of a bleeding source distal to the pylorus,
gastric lavage test is expected to yield negative results in
certain cases. Approximately one quarter of upper GI
hemorrhage is due to peptic ulcer disease and often associ-
ated with non-steroidal anti-inflammatory drug use and
Helicobacter pylori infection™'?. Other causes of acute upper
GIB include varices, vascular abnormalities, angiodysplasia,
gastritis, esophagitis, post Endoscopic Retrograde Cholan-
giopancreatography-papillotomy, and neoplasms™*'".
Patients with lower GIB commonly presents with
hematochezia as most lower GIB sources are located in
the colon. Less commonly, patients may present with
melena if the source of bleeding is located in the small
bowel or right colon. Of note, 10% to 15% of patients
with hematochezia are reported to have an upper GI
bleeding site””. Diverticulosis is the most common cause
of hematochezia, with the incidence increasing with ages
older than 65. Other causes include inflammatory bowel
disease, ischemic colitis, neoplasia, polyps, vascular mal-
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formations, post-polypectomy, and angiodysplasia“z’m].

Although most lower GIB resolves spontaneously with
conservative management, 10%-15% of cases eventually
require endovascular intervention'"”

Endoscopy is the first diagnostic and therapeutic
intervention of choice for both upper and lower GIB
and thus a consultation with a gastroenterologist should
not be delayed when a patient presents with GIB. For
patients suspected of having an upper GI source of
bleeding, esophagoduodenoscopy (EGD) is performed.
Factors that may predict endoscopic treatment failure
include patients that present with shock, hemoglobin less
than 10, greater than six units of blood transfused, and
significant comorbidities.

With regards to upper GI bleeding, larger ulcer size
and location of an ulcer on the posterior wall of the
duodenal bulb are also associated with increased rates of
technical failure®"?",

Patients that present with hematochezia and sus-
pected of having a lower GI source, colonoscopy is the
initial diagnostic test of choice. For active lower GIB that
is rapid and heavy, endoscopic view may be limited and
yield inconclusive results. If a colonoscopy fails to iden-
tify the source of bleeding, then EGD may be performed
in addition. Some studies have shown that endoscopy has
a 92% sensitivity and near 100% specificity of identifying
upper GI lesions and sensitivity of 90% and positive pre-
dictive value of 87% for identifying lower GI lesions™**.
An unprepared colon limits the colonoscopy study and
while blood may be seen within the colon lumen the ex-
act site of bleeding is difficult to identify™,

If a lesion is identified endoscopically, therapeutic
intervention can be done to effectively stabilize bleed-
ing, Endoscopic therapies include epinephrine injection,
sclerotherapy, and metal clip placement. Metal clips are
especially useful in patients who require transcatheter or
surgical intervention later on as clips can be visualized by
imaging studies and facilitate lesion localization during
angiography or surgery””".

INDICATIONS FOR ANGIOGRAPHY

When a patient has non-diagnostic endoscopic results or
remains refractory to medical and endoscopic treatment,
radiologic imaging and endovascular intervention are the
next intervention of choice. Non-invasive radiologic imag-
ing options include computed tomography angiography
(CTA) and nuclear scintigraphy. However, these imaging
modalities are only diagnostic and require subsequent en-

o . o .42
dovascular or surgical intervention to stabilize bleedmgl 42

COMPUTED TOMOGRAPHY

CTA can detect flow rates as low as 0.3 mI./min and has
a sensitivity of 50%-86% and specificity of 92%-95% for
identifying lesions responsible for GIB***" 1n addition
to identifying the site of bleeding; CTA can often iden-
tify the etiology of GIB which may be useful for further
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management.

At our institution, we use the following protocol for
CTA: noncontrast (unenhanced), arterial phase, and por-
tal venous phase with intravenous contrast at 4-5 mL/s.
We also recommend the following acquisition parameters:
section thickness of 1 mm with reconstruction interval
of 0.8 mm, pitch of 0.900, rotation time of 0.5 s, tube
voltage of 120 kV, and automatic tube current modula-
tion in the x/y/z axis directions. We do not administer
oral contrast as this may mask the bleeding source.

On nonenhanced CT, focal hyperattenuation within
the bowel is indicative of recent hemorrhage and may
represent a “sentinel clot”. Extravasation of contrast is
the hallmark finding used to determine the source of
bleeding. Further, a changing appearance of the focus of
extravasated contrast with time between phases confirms
the presence of active bleedingm. Although CTA can
only serve as a diagnostic tool; it provides important in-
formation about vascular anatomy variance that becomes
useful for endovascular intervention or surgical planning,

NUCLEAR SCINTIGRAPHY

The role of nuclear medicine for the detection of acute

GI bleeding varies on an institutional basis. Nuclear
scintigraphy plays a very important role in the detection
of lower GI bleeding and when positive, has the ability
to stratify patients that would benefit from intervention
versus medical management. Although there is signifi-
cant variability in reported detection of bleeding site by
scintigraphy, the Society of Nuclear Medicine procedure
guidelines states that bleeding rates as low as 0.1-0.35
mL/min can be detected™. Tc-99m labeled red blood
cell studies have an overall sensitivity of 95% and speci-
ficity of 93%*. Patients with immediate blush on red
blood cell scintigraphy are more likely to require urgent
angiography and those with delayed blush have low an-
glographic yieldm. GI bleeding often is intermittent and
nuclear scintigraphy has the advantage of continuous
monitoring to localize sites of intermittent bleeding for

potential angiography and intervention,

ANGIOGRAPHIC EVALUATION OF ACUTE
Gl HEMORRHAGE

In emergent cases or in hospitals where CTA or nuclear
scintigraphy is not available, patients with active GIB who
fail medical and endoscopic intervention should undergo

endovascular angiographic evaluation. Angiography is
able to identify an active bleeding rate of at least 0.5 to
1 mL/min"™". For lower GIB, angiography performed
with digital subtraction has a sensitivity of 60%, specific-
ity of 100%, positive and negative predictive values of
100% and 24%, respectively[341.

Access for endovascular angiography is gained iz the
35,36

common femoral artery”". The aim of endovascular
angiography is to identify bleeding vessel(s) and use selec-

tive catheterization to prepare for embolization™”, At
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our institution, based on clinical scenario (patient history,
CTA, endoscopic findings) the most suspected bleeding
vessel is first studied. For suspected upper GIB, the celiac
artery is commonly interrogated first as a majority of
upper GIB is caused by gastroduodenal ulcers which are
supplied by branches of the celiac artery”™ ™ (Figure 1).
If angiographically negative, selective left gastric and the
gastroduodenal artery evaluation is done. If the source
of bleeding is thought to be in the small bowel or if no
evidence of bleeding is seen upon interrogation of the
celiac artery or its branches, the superior mesenteric ar-
tery (SMA) is evaluated next”™ If these angiographic
studies are all negative, then evaluation of the infetior
mesenteric artery (IMA) is considered. Selective injec-
tions are used to confirm any findings that are suspicious
on nonselective angiograms[36’37].

For suspected lower GIB, the SMA and IMA are ex-
amined™. If bleeding appears to originate the proximal
colon, the SMA is initially evaluated. If bleeding appears
to originate in the distal colon, the IMA is selected™™,
The two most common causes of lower GIB ate colonic
diverticular disease and angiodysplasia® (Figures 2 and
3). However, when congenital variant vascular anatomy is
suspected, such as in cases where a lower GI bleed simu-
lates an upper GI bleed, all three major arterial supplies
should be evaluated™. If negative, the internal iliac arter-
ies should be evaluated as the middle and inferior rectal
arteries can be a source of hemorrhage[36’39].

At our institution, under fluoroscopy we use non-
ionic contrast is injected at a flow rate of 5-7 mL/s for
celiac and super mesenteric arteriography, and 2-3 mlL./s
for inferior mesenteric arteriography. Digital subtraction
angiogram is used to better visualize the vasculature by
subtracting pre-contrast image from later images and ef-
fectively removing soft tissue and bones from the images.
This is limited by peristalsis (consider giving glucagon)
or patient breathing (which can be dealt with by studying
unsubtracted images). Extravasation of contrast agent is
indicative of active bleeding™. Positive findings include
mucosal blushes with abnormal vessels suggestive of
tumor, prolonged contrast spots suggestive of inflamma-
tion, and visualization of arteries and veins on the same
phase of the study suggestive of an arteriovenous mal-
formation. Other lesions to consider include pseudoan-
eurysms and arteriovenous fistulas™”.

There are several artifacts that mimic extravasation in-
cluding bowel subtraction artifact, hypervascular mucosa,
parts of the renal collecting system, and adrenal gland
DI With respect to angiography, contrast
extravasation may not been seen; however, a pathologic
finding may indicate the soutce of bleeding. For example,
visualization of varices at unsuspected sites may indicate
the site of pathology. Further, angiodysplasia is often di-
agnosed by eatly and persistent filling of a draining vein
and by abnormal clusters of vessels within the bowel
wall. Possible pitfalls for failing to identify the bleeding
focus include bleeding from a venous origin and techni-
cally related issues such as failure to inject the correct

opacification
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Figure 1 Upper gastrointestinal bleed secondary to gastric/duodenal ulcers. Fifty-four-year-old male with history of gastric ulcers which were treated by clip-
ping through endoscopy. Despite endoscopic intervention, the patient presented with dropping hematocrit requiring transfusion. A: Noncontrast; B and C: contrast
enhanced computed tomography imaging demonstrates active extravasation at the level of the gastric antrum with blood product filling the stomach; D and E: Active
extravasation was found at the gastroduodenal artery (not shown) which was embolized with coils and gelfoam.

B
L
E

Figure 2 Lower gastrointestinal bleeding secondary to angiodysplasia. Sixty-one-year-old female with multiple bloody stools prior to admission and negative
colonoscopy. A: Tc-99m red blood cell study demonstrates active bleeding in the region of the cecum; B and C: Selective catheterization of the distal ileocolic artery
demonstrates a small focus of hemorrhage consistent with an area of angiodysplasia; D and E: Coil embolization was performed with two 3 mm coils. Post emboliza-
tion images demonstrates resolved bleeding.
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Figure 3 Lower gastrointestinal bleed secondary to diverticulitis. Sixty-eight-year-old male with history of esophageal carcinoma with acute diverticulitis with
drifting hematocrit. A: Tc-99m labeled red blood cell study demonstrates bleeding at the hepatic flexure of the colon; B: Selective catheter angiography at the middle
colic artery demonstrates active extravasation into a diverticulum present at the hepatic flexure the colon; C: Coil embolization of the right lateral aspect of the middle
colic artery, across a small perforating vessel associated with a diverticular hemorrhage.

[39,40]

artery and bleeding outside the field of imaging

If patient is not actively bleeding or contrast extrava-
sation is not visualized under fluoroscopy, the interven-
tional radiologist may choose to restudy the same vessels
or sub-selectively catheterize vessels likely supplying the
suspected site of bleeding identified by prior endoscopic
clipping or imaging studies to help increase the diagnostic

yield and reduce false negative studies”™*".

ANGIOGRAPHIC MANAGEMENT OF
ACUTE Gl HEMORRHAGE

One of the advantages of endovascular angiography is
that it can be both a diagnostic and therapeutic tool. Also,
endovascular angiography can be performed emergently
without any bowel preparation. However, if the patient
had prior oral contrast this may limit the diagnostic abil-
ity of a mesenteric angiogram thus oral contrast should
be avoided in patients who undergo CT imaging prior to
angiographic intervention**?,

Endovascular angiography serves as an effective and
safe alternative to sutgical intervention for patients whose
GIB is refractory to medical and endoscopic treatment.
Hemostasis is achieved by reducing blood flow to the
bleeding vessel and thus dectreasing perfusion pressure
and facilitating clot formation at the site of bleeding™"*.

TRANSCATHETER ARTERIAL
EMBOLIZATION

Transcatheter arterial embolization (TAE) is effective
for controlling acute GIB™. Some studies have shown
that TAE is safer than surgical intervention in the high
risk patient population and has a lower 30-d mortality
rate™ ", TAE is a viable option and temporizing measure
in circumstances where endoscopic and/or sutgical ap-
proach is not ideal.

The goal of TAE is super-selective embolization
of bleeding vessels to reduce arterial perfusion pres-
sure while maintaining adequate collateral blood flow to
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minimize the risk of bowel infarction™. A 5 French an-
giographic catheter is used to access the celiac, supetior
mesenteric, or inferior mesenteric arteries depending on
the suspected location of bleeding and its supplying vas-
culature. In some cases this catheter can be guided to the
site of bleeding; however, if it does not reach the bleed-
ing site, then a smaller coaxial 3 French microcatheter can
be advanced through the 4 or 5 Fr catheter.

Smaller guidewites, such as 0.018 in or smaller are
used to guide the microcatheters as close as possible to
the bleeding site. Caution must be taken to move the
guide wire and microcatheter as carefully and steadily
as possible to avoid vessel perforation, dissection, and
vasospasm while reaching as close as possible to the site
of bleeding. When no contrast extravasation is visual-
ized under fluoroscopy, blind embolization of suspected
bleeding vessel may be done at the discretion of the in-
terventional radiologist”**’,

For upper GI bleeding, bleeding visualized in the
stomach fundus is treated by left gastric artery emboliza-
tion and bleeding in the gastric antrum/proximal duode-
num by gastroduodenal embolization. When embolizing
the gastroduodenal artery, if only the proximal portion
is occluded, then bleeding may by the pancreaticoduode-
nal arcade, also known as bleeding #ia the “back doot”.
mpiric embolization has also shown to be effective™*”
(Figures 4 and 5).

For lower GI bleeding the catheter should be po-
sitioned as close to the bleeding site as possible. If the
source is in the SMA, the catheter advanced to the vasa
rectum and if in the IMA the catheter should be placed
in the marginal or terminal artery if possible. Emboliza-
tion should only be performed when the catheter has
been advanced to the mesenteric border of the colon.
The bowel distal to the ligament of Treitz does not have
a dual supply; therefore, the risk of bowel infarction is
higher™*** (Figures 6 and 7).

The type of embolic agent used is conventionally de-
pendent on the interventional radiologist’s experience and
preference, etiology of bleeding, and availability of the
agent. Embolic agents include coils, glue, onyx, Gelfoam,
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polyvinyl alcohol particles (PVA), and Amplatzer vascular
plugs. The most commonly used embolic agents are coils
and PVAM™,

Coils come in a variety of sizes and shapes, ranging
from sub-millimeter to centimeters. Coils are composed
of a metal component that acts as a physical occlusion
and a fiber component that stimulates the thrombogenic
process. Coils can be visualized under fluoroscopy after
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Figure 4 Sixty-six-year-old male with ongo-
ing gastrointestinal hemorrhage requiring
multiple transfusions over the last 72 h. EGD
performed revealed ulcers in the first and second
portion of the duodenum. A: Technetium-99m
tagged RBC scan demonstrates brisk hemorrhage
arising from the proximal small bowel/duodenum;
B and C: Digitally subtracted images reveal active
extravasation in the second portion of the duode-
num from the inferior pancreaticoduodenal artery
corresponding to area of hemorrhage on tagged
RBC scan; D: Successful and uncomplicated coil
embolization of the inferior pancreaticoduodenal
artery with cessation of active hemorrhage. EGD:
Esophagoduodenoscopy; RBC: Red blood cell.

Figure 5 Seventy-two-year-old female with wors-
ening abdominal pain and acute gastrointestinal
hemorrhage. Upper gastrointestinal endoscopy reveals
multiple large bleeding ulcers in the duodenum. A and
B: Selective catheter angiography of the gastroduodenal
and pancreaticoduodenal arteries demonstrates active
extravasation; C: A combination of gelfoam slurry and
coils were used to embolize branches of the pancreatico-
duodenal and gastroduodenal artery; D: Representative
post embolization image demonstrates no further evidence
of active extravasation or bleeding.

placement which is an important advantage when com-
pared to Gelfoam or PVA. Newer types of embolization
coils have the ability to be removed after deployment if
the initial placement is felt to be unsatisfactory[46’50].
Gelfoam (absorbable compressed sponge) is a tempo-
rary agent made of subcutaneous porcine adipose tissue
that remains effective for weeks to months before re-
canalization occurs. For this reason, Gelfoam is not rec-
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Figure 6 Lower gastrointestinal bleed from
acute diverticulitis. Seventy-three-year-old
male patient with bloody diarrhea, severely
hypotensive (blood pressure 70/40) requiring 10
units of packed red blood cells. A and B: Con-
trast enhanced computed tomography abdomen
demonstrates acute diverticulitis at the hepatic
flexure, with active hemorrhage; C: Visceral
angiography demonstrates the region of active
bleeding in the ascending colon at the hepatic
flexure; D: Successful distal Gelfoam and coil
embolization of the supplying right colic artery
branches.

Figure 7 Lower gastrointestinal bleed secondary to supratherapeutic international normalized ratio. Seventy-six-year-old female with supratherapeutic INR (3.5)
with painless hematochezia. A: Tc-99m labeled RBC study demonstrates brisk gastrointestinal bleeding localized to the sigmoid colon; B and C: Catheter angiography
demonstrates active extravasation from a tertiary branch of the inferior mesenteric artery supplying the distal sigmoid colon which was subsequently embolized; D:
With coils and no evidence of continued bleeding. RBC: Red blood cell.

ommended as a single agent. Gelfoam can also be mixed zed vessels after resorption. Disadvantages include that
with saline to form a slurry, which helps with delivery. the preparation of particles can be time consuming and
Advantages of gelfoam include: widespread availability, recanalization of vessels is unpredictable®". In addition,
cost-effectiveness, and allows future access to emboli- because Gelfoam is made of small particulates, it is dif-
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ficult to control its placement and can be deployed more
distally than intended, which can result in higher risk of
bowel ischemia from embolization of nearby collateral
vessels?"?,

Several studies have shown that recurrent bleeding
1s more likely to occur when PVA particles, Gelfoam,
ot coils are used alone*****, Using coils with Gelfoam
or PVA particles on both sides of the bleeding vessel
is recommended to avoid “backdoor” bleeding and de-
crease the risk of recurrent bleedingm’s‘ﬂ. Some studies
have shown that for upper GIB, which is commonly
due to gastroduodenal ulcers, successful hemostasis can
be achieved by embolizing the gastroduodenal artery or

56]

: : : 54-5
pancreaticoduodenal artery using coils alone®™™, or us-

ing coils and Gelfoam together to embolize distally and
proximally in the gastroduodenal arterial trunk! """,
Clinical success rate of embolization for upper GIB have
been cited to be around 44%-100%""**7,

For lower GIB, some studies recommend against us-
ing Gelfoam, and instead advocate using coils and larger
PVA particlesm’Sg’Sg]. Small PVA particles, less than 250
um, and Gelfoam particles may travel distally and occlude
vessels at the arteriolar level. This results in occlusion of
intramural circulation or submucosal plexus beyond the
level of collateralization and increases the risk of bowel
P29 More peripheral embolization just proxi-
mal to the vasa recta is recommended to minimize the
length of bowel at risk for ischemia. In most of the re-
ported series in the literature, the target artery of emboli-

infarction

zation was the vasa recta and in technically difficult cases
the marginal artery or more proximally” "%,

Anecdotally, coil embolization at the marginal artery
may result in a higher rebleeding rate. Further, if a sec-
ondary intervention is required, this may close the door
for future access to the bleeding vessel. Advantages to us-
ing microcoils include the ability to visualize under direct
fluoroscopy and permitting decreasing perfusion pressure
while collateral flow prevents infarction. Early rebleed-
ing (less than 30 d) is reported to range from 10%-30%.
Rebleeding may be secondary to a new site of bleed or
recanalization of the previously embolized artery. Suc-
cess rate for embolization of lower GIB has ranged from
88%0-93% ),

N-butyl 2-cyanoacrylate (NBCA) glue or ethylene-
vinyl alcohol copolymer (Onyx®, Micro Therapeutics,
Inc., Irvine, CA, United States of America) is a promis-
ing newer embolic agent to control GI bleeding, There
is a growing body of evidence that supports the use of
cyanoacrylates in embolization for lower GI hemorrhage.
Advantages of using NBCA include the ability to oc-
clude vessel beyond the most distal site of microcatheter
advancement, permanent vessel closure, the option for
using ultra-microcatheters not suitable for microcoil
delivery, and more efficient obliteration of bleeding
pseudoaneurysms with complex anatomy. Further, the
rebleeding rate after use of cyanoacrylate is 4%-15%,
which appears lower than the rate reported from employ-
ing coils or particles 0%-26%",

However, NBCA is considerably more expensive and
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requires a steeper learning curve. It has been reported in
the literature that the time for TAE using NBCA was sig-
nificantly lower than when using other liquid agents™*”,
There is a significant risk of glue reflux, bowel infarction,
and future bowel stenosis®”. Also, the glue may polym-
erize with the catheter tip, which may subsequently get
stripped off as the catheter is retracted. This poses the
risk of non-target embolization or the catheter becoming
adherent to the artery. Prompt catheter removal and aspi-
ration of the guide catheter after microcatheter removal
can significantly reduce this risk>,

Another potential agent, Onyx, is a liquid embolic
agent composed of ethylene-vinyl alcohol copolymer dis-
solved in dimethyl sulphoxide (DMSO). In 2010, Lenhart
et al” reported their experience with the use of Onyx in
the setting of acute upper GIB, becoming the first study
published on arterial embolotherapy with Onyx as an
embolic agent in the gastrointestinal tract. Their reported
success rate was 81% and the complication rate minimal.
The main advantages of Onyx® are its nonadhesive prop-
erties, high radiopacity and long solidification periods
which make the embolization procedure more predict-
able. The DMSO solvent has disadvantages including
severe vasospasm, excretion via respiration/perspiration
which can cause an odor for days. The most prohibitive
and restrictive factor however is its high cost and require-
ment for DMSO compatible catheters™”,

VASOPRESSIN INFUSION

Vasopressin infusion is a less frequently used treatment

for acute GIB". It was more commonly used before
the advancement and improvement of transcatheter
technique. Vasopressin acts by constricting arteries and
reducing blood flow to the target site, but can also cause
systemic side effects such as cardiac arrthythmia and bow-
el ischemia. In addition, vasopressin infusion has a high
rebleeding rate after infusion is stopped. It requires much
longer procedure time including catheter placement for
24-48 h and intensive monitoring during vasopressin
infusion. However, when GIB is caused by diffuse le-
sions or super-selective catheterization is not possible,
vasopressin infusion may be the remaining therapeutic
option before surgical intervention. Vasopressin infu-
sion is used more often for lower GIB than upper GIB
as vessels responsible for lower GIB tend to be smaller
in diameter and thus more responsive to the constricting

5

. [58,70 .
effect of vasopressin™ | Some studies have shown that
the cardiac side effects of vasopressin can be alleviated
by using intravenous nitroglycerin infusion to increase
. 7o) .
coronary blood flow and cardiac output'. Vasopressin
infusion has a success rate of 59%-90% and a high rate

of rebleeding rate of up to 36%-43%""".

COMPLICATIONS

Endovascular embolization and vasopressin infusion can

increase the risk of bowel ischemia by reducing blood
flow to the segment of bowel supplied by the target ves-
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sel™". Non-target embolization can occur as well*",
However, the advancement of super-selective catheter-
ization technique has helped to reduce such risk in recent
years™™, Other complications with transcatheter inter-
vention include arterial injury such as dissection, perfora-
tion, pseudoaneurysm, and vasospasm. For vasopressin
infusion, there is a higher risk of catheter associated
infection or thrombus formation because of the need for
much longer duration of catheter placement”™. Con-
trast use during fluoroscopy can induce nephropathy, but
with adequate hydration and vigilance of contrast use, the
tisk can be decreased””. Hematoma is a common mi-
nor complication associated with puncture site. Patients
may complain of temporary minor abdominal pain after
the procedure but this most often resolves spontaneously.

CONCLUSION

Although many cases of acute GIB resolve spontane-
ously or respond to medical and endoscopic treatment,
patients with GIB refractory to such treatment are at
higher risk for adverse outcome. Various subspecialties
contribute to the care of bleeding patients. Patients with
acute GIB should be considered for prompt radiologic
imaging studies and endovascular intervention to prevent
morbidity and mortality. CTA can localize lesions and
provide information helpful for endovascular interven-
tion and surgery. Rapid GIB stabilization can be achieved
with endovascular angiography and transcatheter emboli-
zation. It is a safe and effective alternative to surgery.
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