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Abstract

Intractable bleeding from gastric and duodenal ulcers
is associated with significant morbidity and mortality.
Aggressive treatment with early endoscopic hemosta-
sis is essential for a favourable outcome. In as many
as 12%-17% of patients, endoscopy is either not avail-
able or unsuccessful. Endovascular therapy with selec-
tive catheterization of the culprit vessel and injection
of embolic material has emerged as an alternative to
emergent operative intervention in high-risk patients.
There has not been a systematic literature review to
assess the role for embolotherapy in the treatment of
acute upper gastrointestinal bleeding from gastroduo-
denal ulcers after failed endoscopic hemostasis. Here,
we present an overview of indications, techniques,
and clinical outcomes after endovascular emboliza-
tion of acute peptic-ulcer bleeding. Topics of particular
relevance to technical and clinical success are also
discussed. Our review shows that transcatheter arte-
rial embolization is a safe alternative to surgery for
massive gastroduodenal bleeding that is refractory to
endoscopic treatment, can be performed with high
technical and clinical success rates, and should be con-
sidered the salvage treatment of choice in patients at
high surgical risk.
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INTRODUCTION

Acute bleeding is the most common complication of
peptic ulcer disease and about half the cases of upper
gastrointestinal bleeding (UGI) atre caused by gastric and
duodenal ulcers"?, First-line endoscopy achieves bleeding
control in as many as 98% of patients™. Despite these
measures, the mortality rate in patients with bleeding
peptic ulcers remains as high as 5% to 10%" due to a
combination of advanced age, multiple co-morbidities,
and high transfusion requirementsm. Current treatment
algorithms for massive UGI bleeding recommend
aggressive correction of coagulation disorders followed
by endoscopy[g’%. Endoscopic therapy with epinephrine
injection and heat probe coagulation is the most reliable
method. Re-bleeding is usually managed with a second
endoscopic attempt. Severe bleeding despite conservative
medical treatment or endoscopic intervention occurs in
5% of patients[m] and requires surgery or transcatheter
arterial embolization. Surgery is associated with mortality
rates as high as 20% to 409%™, Although endovascular
management is not included in the treatment algorithms
for UGI bleeding described in surgical textbooks, selective
catheter-directed embolization has been proposed as a less
hazardous alternative to surgery, especially for high-risk
patientsm’m, and is now considered in many institutions
as the first-line intervention for massive gastroduodenal
bleeding after failed endoscopic treatment! ", The
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obvious advantage of transcatheter embolization is
avoidance of a laparotomy in a critically ill patient. With
the advent of metallic coils, gelfoam, and surgical glue,
outcomes after embolization have compared favourably
with those of surgery. The purpose of this review is to
review the data on the indications, safety, effectiveness,
and outcomes of embolotherapy in the treatment of
acute UGI from gastroduodenal ulcers.

KEYWORD SEARCH

We searched PubMed for studies of embolization for
peptic ulcer bleeding published in English from 1992
to 2009. Further studies were sought by manually
searching the reference lists of articles retrieved via
PubMed. We then selected the articles that had well-
defined indications for the intervention and offered a
detailed description of the outcomes, including technical
and clinical success rates, re-bleeding, re-intervention,
need for surgery for bleeding control, and morbidity and
mortality rates. To avoid selection bias associated with
a small series, we excluded studies with fewer than 10
patients and anecdotal case-reports. Studies of patients
with bleeding from causes other than peptic ulcers were
also excluded. The results were tabulated as absolute
numbers and percentages. Mean values of the outcome
variables of interest were computed. Information on
indications, technique, complications, and a variety of
other topics of interest is presented as a narrative, in
order to provide a better understanding of the current
status and controversial aspects of the endovascular
treatment of UGI bleeding from peptic ulcers.

INDICATIONS

Transcatheter arterial embolization as an alternative to
surgery for the control of UGI bleeding was introduced
by Résch ez al'® in 1972. Since then, arterial catheterization
has become a useful diagnostic and therapeutic tool in
selected populationsm. The typical candidate presents
with massive bleeding (transfusion requirement of at least
four units of blood per 24 h) or hemodynamic instability
(hypotension with systolic pressure less than 100 mmHg
and heart rate of 100/min or clinical shock secondary to
blood loss) that has not responded to conservative medical
treatment combining volume replacement, proton pump
inhibitors, and at least one endoscopic procedure aimed at
controlling the bleedingﬂs]. At this point, surgery is offered
to low-risk patients and percutaneous embolotherapy to
high-risk patients. Finally, endovascular treatment can be
used if the bleeding recurs after surgerym].

TECHNIQUE

A transfemoral approach was used in most of the case-
seties retrieved by our literature search. A 5-French
sheath is placed in the common femoral artery. Brachial
access may be necessary when there is an acute angula-
tion at the origin of the celiac axis. A variety of selec-
tive catheters can be used to cannulate the celiac artery

and to access the common hepatic artery. Once access
is obtained, arteriography is performed to delineate the
arterial anatomy and to identify contrast extravasation.
If no extravasation is seen, then superselective catheter-
ization of the gastroduodenal artery (GDA) (Figure 1),
left gastric artery (Figure 2), or splenic artery (Figure 3)
is performed, depending on the endoscopic evidence
concerning the probable bleeding site. During this step,
a microcatheter is useful but not indispensable. Arteri-
ography after superselective cannulation might reveal
extravasation that was missed during contrast injection
into the main hepatic artery. When a dual supply to the
bleeding area is suspected, both arterial sources must be
embolized. This typically occurs with ulcers that erode
the GDA: embolization in this case needs to start dis-
tally to prevent persistent “backdoor” bleeding from the
right gastroepiploic and superior pancreaticoduodenal
arteries, and should then move to the proximal side of
the erosion. If no evidence of bleeding is found on the
pre-embolization arteriogram, then blind embolization is
performed, typically guided by the endoscopic findings
regarding the bleeding site (Figure 4). Another useful
manoeuvre in this scenario is the placement, during the
pre-embolization endoscopy, of clips around the bleed-
ing site. The clips remain in position for several hours
and allow for an educated guess about the location of
the bleeding arterial branch™. If, despite the injection
of a contrast agent, no extravasation is seen, then the
branches terminating at each clip are selectively cath-
eterized using microcatheter techniques and embolized.
Arteriography with multiple projections is necessary at
this step to assess the relationship between each clip and
the adjacent branches. Infusion of a fibrinolytic agent
such as t-PA, intra-arterial anticoagulants, or vasodilators
to temporarily increase the bleeding rate during angiog-
raphy has been reported to facilitate the angiographic
identification and localisation of the bleeding vessel™,

COMPLICATIONS

Groin hematomas and contrast-related complications
occur with the same frequency as during other endovas-
cular procedures. Acute renal failure may develop as a
result of multiple factors including contrast injection and
intravascular volume depletion. Duodenal ischemia can
result from embolization of terminal muscular branches
or from embolization of the main GDA with polyvinyl
alcohol (PVA) particles. Typical symptoms include per-
sistent epigastric pain, nausea and, occasionally, vomit-
ing. Endoscopy shows small multiple duodenal erosions
consistent with healing ischemic lesions. Predisposing
factors include previous abdominal surgery and/or radi-
ation therapy. Conservative treatment with proton pump
inhibitors and maintenance of NPO status is usually
sufficient. Inadvertent embolization of the main hepatic
artery can result in a broad spectrum of manifestations,
ranging from temporary liver enzyme elevation to life-
threatening hepatic failure, for which risk factors include
cirrhosis and associated portal vein compromisem]. Inad-
vertent placement of coils in the main branches of the
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celiac axis has been reported. Given the rich collateral
circulation, however, coils in the left gastric or splenic ar-
tery rarely produce organ-threatening ischemia”. Duo-
denal stenosis can become a setious problem after GDA
embolization. It is more common after superselective
embolization of terminal muscular branches with surgi-
cal glue and can occur several years after successful em-
bolization. Balloon dilatation can be attempted initially,
although surgery is required in patients with persistent
symptoms of duodenal obstruction'

OUTCOMES IN CASE-SERIES

We identified 13 studies (422 patients; mean age, 69 years)
on the endovascular management of intractable gastroin-
testinal bleeding from gastroduodenal ulcers. Endoscopy
was performed unsuccessfully in 98% of these patients
(Table 1). The vast majority of the patients with major co-
morbidities and were considered at high surgical risk. En-
dovascular embolization was technically successful in 392
(93%) patients. A variety of embolic materials including
coils, PVA particles, blood clot, gelfoam, and cyanoacry-
late glue were used. The “sandwich” technique with place-
ment of embolic material on either side of the bleeding
vessel was used in most case-series to minimize the risk
of recurrent bleeding due to collaterals. Active extravasa-
tion was present at the time of embolization in 53% of
patients. The other patients underwent blind emboliza-
tion guided by the endoscopy findings or by clips placed
around the bleeding site. In the subgroup with technically
successful embolization, the rate of bleeding cessation
(clinical success rate) was 81% (Table 2).

Overall, 25% (106/422) of patients had persistent
bleeding. However, almost half of them responded to

Figure 1 Arteriogram images
of bleeding from a bulbar
duodenal ulcer in a 76-year-old
man. A, B: Arteriogram showing
contrast medium extravasated
from a slender branch of the
gastroduodenal artery (GDA) into
the duodenum (arrows); C, D: After
microcatheterization, selective glue
embolization (radiopague because
of associated lipiodol (arrows)
preserving the GDA ensured control
of the bleeding, with no early or late
recurrences.

Table 1 Synopsis of the studies under review

Ref., yr Patients Mean Previous Active Technical
(n) age endoscopy extravasation success

(D)) (%) (%) (%)

Lang et al®”, 57 52 NA 100 91

1992

Toyoda et al®™, 11 65 100 54 100

1995

Toyodaetal™, 30 62 100 NA 100

1996

Walsh et al'*®, 50 64 100 50 92

1999

De Wispelaere 28 69 100 39 89

et al"”, 2002

Ljungdahl 18 78 72 50 72

et al", 2002

Ripoll et al®, 31 75 100 NA 100

2004

Holme et al™, 40 70 100 30 100

2006

Eriksson 10 73 100 10 100

et al”, 2006

Loffroy etal™, 35 71 100 66 94

2008

Larssen etal™, 36 80 100 4 92

2008

van Vugt 16 71 100 75 88

et al®, 2009

Loffroy et al®™, 60 69 100 63 95

2009

All studies 422 69 98 53 93

NA: Not available.

repeat embolization. Finally, 18% of patients overall
underwent surgery for bleeding control (Table 2). Major
and minor embolization-related complications developed
in 4% of patients and included access-site complications,
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Figure 2 Bleeding Dieulafoy lesion in an 87-year-old man. A, B: Selective
angiography shows contrast medium extravasation from the left gastric
artery at the celiac trunk, indicating active bleeding (arrows); C: After arterial
microcatheterization, bleeding was controlled after embolization of the left
gastric artery using a Glubran/Lipidol mixture (1:3) (arrows).

dissection of the target vessel, and hepatic or splenic
infarction. The most significant long-term complication
was duodenal stenosis, particularly after glue embolization
of terminal muscular branches of the GDA. Overall 30-d
mortality was 25% (Table 2). The data available in the
study reports did not allow us to assess the causes of death
or their relationship with the result of the embolization or
need for further intervention. Although the mortality rates
seem as high as those in several case-series of emergent
surgery for UGI bleeding, they should be interpreted
with the knowledge that most of the patients treated with
embolotherapy had been turned down for surgery due to
major co-morbidities and advanced age.

Given the variability in the way the results are re-
ported and incomplete data on risk factors in the patient
populations, we cannot draw conclusions regarding the
impact of embolotherapy on mortality. Nevertheless,

Figure 3 Digital subtraction images from a 37-year-old man with massive
hematemesis. A, B: Selective angiography shows a bleeding ulcer in the
fundus of the stomach. Extravasation of contrast medium from a branch of
the left gastroepiploic artery is seen (arrows); C: The control angiogram after
glue embolization throughout the splenic artery shows complete and selective
occlusion of the bleeding branch, with no active bleeding. The patient was
discharged from the hospital 4 d later.

several important points can be made. First, mortality
and complication rates varied widely across the series,
highlighting the influence of individual expertise and
center volume on the outcomes. Second, the visualiza-
tion of active extravasation followed by selective em-
bolization was not consistently associated with a higher
short-term clinical success rate. Possible explanations
are the intermittent nature of gastrointestinal bleeding
and the presence of bleeders missed by highly selective
embolotherapy. Lastly, only 18% of the patients who
initially underwent embolization finally needed surgery
to control recurrent bleeding. Thus, embolotherapy con-
siderably diminishes the need for laparotomy in patients
with acute UGI bleeding from peptic ulcers.

A few of the most noteworthy case-seties that raised
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Figure 4 Typical sandwich embolization in a 75-year-old woman with
bleeding from a postbulbar duodenal ulcer at endoscopy. A: Angiography
before embolization, guided by clip position (arrow): no evidence of active
bleeding; B: Result after coil embolization of the distal and proximal GDA
(with gelatine sponge in the arterial trunk), including the anterior and posterior
superior pancreaticoduodenal arteries and the right gastroepiploic artery, to
prevent retrograde flow (arrows). No ischemic complications were reported.

interesting points ate briefly summarized below. Ripoll
et al™ compared outcomes after embolization (31 pa-
tients) or surgery (39 patients) for bleeding from UGI
peptic ulcers. Patients treated with embolotherapy were
older (mean age, about 10 years older) and had higher
rates of cardiovascular disease and anticoagulation
treatment. Otherwise, co-motrbidities were not differ-
ent between the two groups. In the embolization group,
the technical failure rate was 6.5% (# = 2) and the re-
bleeding rate was 29% (# = 9). Four of the patients with
persistent bleeding underwent surgical exploration. In
the surgery group, the re-bleeding rate was 23.1% (» =
9); five of these patients underwent a repeat surgical
procedure for bleeding control. In addition, seven other
patients required repeat surgery for complications from
the initial operation. Overall, the embolization and sur-
gery groups were not significantly different regarding the
need for additional surgery (16.1% »s 30.8%, respective-
ly) or survival (25.8% »s 20.5%, respectively). However,
the re-intervention rate was considerably higher in the
surgery group and the difference would perhaps have
been statistically significant had the sample sizes been
larger. Holme ef al® reported on 40 consecutive patients
who were referred for embolotherapy after unsuccess-
ful endoscopic or surgical treatment. Long-term bleed-
ing control was achieved in 26 (65%) patients. Of the
12 patients with active bleeding from a duodenal ulcer

Table 2 Outcomes in case-series that included more than 10

patients treated with endovascular embolization for peptic
ulcer bleeding over a 17-year period

Ref., yr Clinical Re-bleeding Need for Complication 30-d
success rate (%) surgery rate (%) mortality

(%) (%) (%)

Lang et al™, 86 56 2 16 4

1992

Toyodaetal™, 91 18 18 0 27

1995

Toyoda et al™, 80 23 13 NA 23

1996

Walsh et al™, 52 52 37 4 40

1999

De Wispelaere 64 36 21 0 46

et al™, 2002

Ljungdahl 67 8 8 0 6

et al™, 2002

Ripoll et al®, 71 29 16 0 26

2004

Holme et al™, 65 28 35 0 25

2006

Eriksson 80 0 20 NA NA

et al®, 2006

Loffroy etal™, 94 17 14 6 21

2008

Larssen 72 9 30 8 17

et al™, 2008

van Vugt 81 19 12 NA 38

et al™, 2009

Loffroy etal™, 72 28 12 10 27

2009

All studies 75 25 18 4 25

The table shows the rates of clinical success, recurrent bleeding after
technically successful embolization, need for surgery to control the
bleeding, complications, and peri-procedural mortality.

at the time of embolization, 10 (83%) had the bleeding
controlled; one of these patients experienced re-bleed-
ing, which was managed by surgery. In this subgroup,
lasting hemostasis was achieved in eight (75%) patients.
The 28 other patients had no signs of active bleeding
on the diagnostic angiogram and underwent blind GDA
coil embolization. Among them, 11 (39%) experienced
re-bleeding. The inability to accurately identify and se-
lectively embolize the culprit vessel in this subgroup is
the most likely explanation for the high re-bleeding rate.
The group with active bleeding on the angiogram had
a higher likelihood of lasting hemostasis (75% v5 66%),
underlining the limited effectiveness of blind coil embo-
lization of the GDA. In this series, 10 patients died, in-
cluding five as a result of continuous bleeding. Of note,
this series included 13 patients who underwent duode-
notomy for surgical bleeding control then experienced
re-bleeding that was managed endovasculatly. Eriksson
et al™ reported a series of 10 patients who were referred
for embolotherapy after endoscopy failed to control
bleeding from acute duodenal ulcers. To guide the endo-
vascular treatment, a metallic clip was placed to mark the
edge of the ulcer next to the bleeding site. Embolization
ensured bleeding control in eight patients; the two re-
maining patients required surgery. In six patients, the clip
played a crucial role in identifying the bleeding vessel,
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as there was no evidence of contrast extravasation on
the angiogram. The clip was particularly useful in three
patients: two patients had bleeding from a supraduo-
denal artery without connection to the GDA, and the
remaining patient had bleeding from an erosion in the
inferior pancreaticoduodenal artery that arose from the
superior mesenteric artery. One of the series with the
best follow-up data was described by Lang ¢z a/*”, who
reported immediate and long-term results in 57 patients
with bleeding duodenal ulcers. Control of bleeding was
achieved in 52 of 57 patients. Superselective terminal
muscular branch embolization was as effective as em-
bolization of the main GDA. In eight of these patients,
a second catheter-based intervention was needed to
achieve complete bleeding cessation. Importantly, 29 of
the 52 patients whose embolization procedure was suc-
cessful experienced re-bleeding during follow-up (up to
7 years), underlining the need for aggressive long-term
risk factor modification and treatment of the underly-
ing peptic ulcer disease. Long-term bleeding control was
more common in the subgroup of patients who under-
went selective terminal muscular branch embolization,
compared to the individuals treated with embolization
of the main GDA trunk (53% o5 27%, P = 0.084). Long-
term success in this series was related to the embolic
material used. For occlusion of the muscular branch
arteties, 0-cyanoacrylate had the highest success rate,
whereas for occlusion of the main GDA, an epsilon-
aminocaproic acid-induced blood clot was superior over
the other modalities (coils, gelatine sponge particles, or
PVA particles). Together with re-bleeding, duodenal ste-
nosis was the most troublesome complication and devel-
oped in nine patients between 8 mo and 7 years after the
embolization procedure. This complication was more
common after superselective embolization of terminal
muscular branches. Surgical correction of the stenosis
was necessary in eight patients to address persistent
symptoms. Another patient required multiple balloon
dilatations for duodenal stenosis. Balloon dilatations
were performed in one additional patient for recurrent
symptoms of duodenal obstruction after surgical resec-
tion. We reported our experience managing 60 patients
with peptic ulcer bleeding[%]. The technical success rate
was 95%. In 37% (n = 22) of patients, the angiography
showed no contrast extravasation and, therefore, empiric
embolization was performed based on the endoscopic
findings prior to the procedure. Approximately 28%
(n = 16) of these patients experienced re-bleeding, and
only three underwent repeat embolization. Interestingly,
the univariate analysis showed that early re-bleeding was
associated with several of the study variables including
coagulation disorders, a longer time from shock onset
to angiography, a larger number of red-blood-cell units
transfused before angiography, having two or more co-
morbid conditions, and being treated with coils as the
only embolic agent. The multivariate analysis identified
two factors that significantly predicted failure of emboli-
zation, namely, the presence of coagulation disorders
(P = 0.027) and the use of coils as the only embolic

agent (P = 0.022). The mortality rate was not different in
the patient group with clinically successful embolization
and in the group with failed embolization (22% s 37%)"".

TOPICS OF INTEREST

Predictors of favourable outcome

In surgical case-series, mortality rates in patients who
have UGI bleeding from gastroduodenal ulcers and who
do not respond to conservative therapy have ranged
from 17% to 43% """, Factors influencing mortality
include advanced age, trauma or sepsis, recent major
operation, lung or liver disease, and massive blood trans-
fusions™*”. After embolization in patients who are too
sick to undergo surgery, mortality rates were similar,
with a range of 10% to 45%. A number of factors have
been identified as influencing post-embolization mortal-
ity. One of the most important and common factors is
the absence of eatly re-bleeding, especially after selective
embolization of a vessel with contrast extravasation on
the initial angiography. Patients with angiographic extrav-
asation and successful embolization have considerably
lower mortality rates compared to patients who require
surgery after failed embolization (38% vs 83%, respec-
tively)™. Coagulopathy correlates closely with clinical
failure and death after embolization. Thus, patients with
impaired coagulation are three times more likely to re-
bleed after initially successful embolization and 10 times
more likely to die as a result of bleeding, compared to
those with normal coagulation™”, Rescue surgery after
a failed embolization attempt has a very high mortal-
ity rate that exceeds even the 50% rate associated with
emergent surgery[31’32]. In other series, underlying medical
problems such as cirrhosis and malignancy, had major
impacts on the mortality rate. Finally, in patients with
multiorgan failure, clinically successful embolization ap-
pears to offer the only chance for survival. In the case-
series reported by Schenker ez al” the mortality rate
was 96% in patients with multiorgan failure who did not
respond to embolization »s 31% in those who did.

Choice of embolic agent

A focus of greater controversy is the influence of the
type of embolic agent on the clinical outcome. There
is general agreement that embolic therapy is superior
over vasopressin infusion for the treatment of UGI
bleeding from gastroduodenal ulcers”. The choice of
the best embolic agent remains a matter of debate. Coils
alone inserted into the GDA or super selectively in the
pancreaticoduodenal arteries have been used successfully
by several authors"™ ™. Lang et al® compared several
embolic agents in a case-series of 57 patients. Safety
and efficacy were best with autologous blood clot for
proximal GDA embolization and with tissue adhesive
for occlusion of the distal vessels from the GDA. These
authors reported a 40% rate of duodenal stricture with
tissue adhesives, a finding that may be related to the use
of tissue adhesives to embolize the terminal muscular
branches, and not to the nature of the embolization
agent. The same group reported a high rate of re-bleeding

www.wjgnet.com



Loffroy R et a/. Transcatheter arterial embolization in bleeding ulcers 5895

when PVA particles or gelfoam were used alone. Similarly,
Encarnacion e a/” obtained a low success rate (62%) in
their case-series, which chiefly included patients embolized
with gelatine sponge alone. Good results have also been
reported with cyanoacrylatemm and with the combination
of gelatine sponge and coilsP”. Most of these series
included small study populations; therefore, no statistical
conclusions can be drawn. Finally, Aina e al™ compared
embolization with coils alone »s coils combined with PVA
particles or gelfoam. By multivariate regression analysis,
the use of coils alone was associated with re-bleeding in
patients with coagulopathy, a finding that supports the
use of PVA or gelfoam in combination with coils in this
patient subgroup. We also found that using coils alone
was significantly associated with early re—bleedingm.
Otherwise, the nature of the embolic agent does not seem
to affect the clinical response or re-bleeding rate.

Blind or empirical embolization

Blind embolization, defined as embolization without
angiographic proof of extravasation, is also controversial.
In a study comparing several groups of patients, Dempsey
et a” found that blind embolization was not helpful in
achieving bleeding control. The proportion of patients
who required surgery for bleeding control was similar in
the patients without angiographic evidence of contrast
extravasation who did not undergo embolization and in
the patients who underwent blind embolization. However,
endoscopy - a crucial procedure for selecting the target
vessel for blind embolization - was non-diagnostic in
39% of patients in this case-series™. Massive bleeding
is often intermittent”™; therefore, most groups perform
embolization based on the endoscopic findings, even
when no extravasation is visible on the angiogram. In
the case-series by Aina ez al"™ and us® outcomes were
not different between patients who underwent blind
embolization and those who underwent embolization
after angiographic identification of a bleeding site. Other
researchers also advocate endoscopy-directed blind
embolization™*". Based on the data in the literature and
our own experience, we believe that blind embolization
is appropriate. The GDA should be embolized using the
“sandwich technique”, in which both ends of the artery
are filled with coils to avoid retrograde bleeding from
the superior mesenteric circulation. If smaller muscular
branches terminating at a clip are suspected culprits,
then they should be embolized with any of the available

materials.

Marking with a metallic clip

Clip placement during endoscopy can help to localize
the vessel feeding the bleeding ulcer, even when there
is no contrast medium extravasation after injection
with the catheter into the common hepatic artery or
the main trunk of the GDA. Clip placement is also
helpful when the bleeding artery arises separately from
the proper hepatic artery or the GDA. Superselective
angiography guided by clip position is more likely
to visualize the extravasation, thus making blind coil

placement unnecessary, increasing the efficacy of the
procedure, and decreasing the risk of coil misplacement
and inadvertent hepatic embolization™*". The only
limitation of this technique is the need for around-the-
clock availability of an experienced interventionalist and
gastroenterologist, which is easy to achieve only at high-
volume centres. This approach increases the likelithood
of successful embolization and is now routinely used at
our centre. Even when extravasation is not visualized,
the clips can guide the blind embolization procedure, as
pointed out previously.

Risk for gastrointestinal tract necrosis

Arterial embolization in the UGI tract above the liga-
ment of Treitz is generally considered very safe because
of the rich collateral supply to the stomach and duode-
num. However, the risk of significant ischemia after em-
bolization is increased in patients with a history of sur-
gery in the same area"!
advance far into the vascular bed such as liquid agents
(e.g. tissue adhesives such as cyanoacrylate) or very small
particles (e.g. gelatine sponge powder)W’M. Although
cases have been reported at the acute phase, post-embo-
lization ischemia usually presents as duodenal stenosis
at the chronic phase. Lang er al™ reported duodenal
stenosis in seven of 28 patients after embolization of
terminal vessels, mostly when tissue adhesive was used.
In this series, duodenal stenosis after GDA embolization
was far less common and occurred in only two of 29

or with embolic agents that can

patients who underwent more proximal GDA occlusion.
No major gastric or duodenal ischemic events occurred
in our case-series; coils were the most often used single
embolic agents, and gelatine sponge plugs wete used in-
stead of powder. A tissue adhesive was used only when
angiographic extravasation was considered massive, and
one part of cyanoacrylate was then diluted in two parts
of lipiodol to ensure rapid polymerization. In addition,
the mixture was injected selectively into the bleeding ves-
sel while taking care not to fill the normal branches'”.

Angiographic embolization vs surgery

To date, there has been no controlled trial comparing
angiographic embolization to surgery as a salvage pro-
cedure for failed endoscopic therapy. Two retrospective
comparisons showed at least similar efficacy in terms of
rates of re-bleeding, morbidity, and mortality. Ripoll ez /™"
retrospectively assessed the outcomes of 70 patients with
refractory peptic ulcer bleeding: 31 patients underwent
angiographic embolization, and 39 patients were man-
aged with surgery. Although the patients treated with an-
giographic embolization wetre 10 years older on average
and more often had heart disease, there were no major
differences in the rates of re-bleeding (29% »s 23%) or
mortality (26% »s 21%). Another retrospective com-
parison, by Eriksson e a/*’, included 40 patients who
underwent angiographic embolization and 51 patients
who underwent surgery after failed endoscopic therapy.
The angiographic embolization group was older and had
a higher co-morbidity rate. Nevertheless, 30-d mortality
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was lower in the angiographic embolization group (3%
5 14%). These results are promising, and we are eagerly
awaiting the results of randomized, controlled trials.

CONCLUSION

Massive bleeding from a peptic ulcer remains a chal-
lenge. Optimal management required a multidisciplinary
team of skilled endoscopists, intensivists, experienced
UGI surgeons, and interventional radiologists. Endos-
copy is the first-line treatment. The role for eatly elec-
tive surgery or angiographic embolization in selected
high-risk patients to prevent re-bleeding remains con-
troversial. However, technological advances including
lower-profile catheter systems will probably broaden the
indications for endovascular treatment of UGI bleeding
from gastroduodenal ulcers after failed endoscopy. Al-
though prospective studies are needed to compare these
management strategies, the available data suggest that
transcatheter arterial embolization is not only a good
alternative to surgery, but should now be considered
the salvage treatment of choice after failed endoscopic
treatment. However, only high volume centers, with
experienced and skillful interventional radiologists, have
the opportunity to use this technique as an alternative
treatment.
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