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ABSTRACT

Esophageal varices develop in half of cirrhotic patients. Endoscopic variceal band ligation is the current treatment for acute
bleeding and applicable for primary and secondary prophylaxis. However, there is a risk of complications, including ligation-
induced ulcer bleeding. The aim of this study is to review the current diagnosis, management and prophylaxis of bleeding related
to post-esophageal variceal band-ligation ulcers in cirrhotic patients. PubMed and Google Scholar were searched for English
language articles about the theme. The main findings were that Child-Pugh class C, higher model of end-stage liver disease,
emergency ligation, presence of hepatocellular carcinoma, peptic esophagitis and bacterial infection were reported as the most
important risk factors for post-banding ulcer hemorrhage. There are few studies with proton pump inhibitors and sucralfate
showing size reduction of post-banding ulcers. Many treatment modalities have been used to control post band ulcer bleeding,
such as band local injection of epinephrine or cyanoacrylate, balloon tamponade, stent placement and ligation of the ulcerated
bleeding site. However, the optimal management remains uncertain. The principal conclusions of the study were that post-banding
ulcer bleeding is potentially life-threatening and must be suspected in the presence of hematemesis, melena or anemia after
endoscopic variceal band ligation (EVL). Predictors of rebleeding must be assessed and controlled as much as possible before
band ligation. The post-banding treatment with proton pump inhibitors or sucralfate seems advisable, in particular for high-risk
patients. Further investigation and new approaches are still required to achieve optimal management of this complication.
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1. INTRODUCTION

Endoscopy is paramount in the management of patients with
liver disease and esophageal varices caused by portal hyper-
tension. Esophageal varices occur in 50% of patients with
cirrhosis,!! and despite the fact that the outcome of variceal
bleeding has improved, the mortality rate still reaches 20%
at 6 weeks.[?! Endoscopic variceal band ligation (EVL)

has been recommended as the best treatment for obtain-
ing hemostasis in acute bleeding. Furthermore, it is also
performed for prophylaxis of recurrent bleeding and even
before the first episode when the patient is insensitive to
B-blockers.[># The procedure aims to obliterate the perfo-
rating veins that connect the submucosal varices to extra-
esophageal collaterals in the esophageal palisade zone. For
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most patients, it leads to the formation of shallow ulcers that
heal in two weeks, without substantial blood loss."!

Once EVL is performed, the rubber ring remains attached
to the esophageal wall for 3 to 7 days. Some complications
can occur, such as heartburn, chest pain, transient dysphagia,
odynophagia, stricture formation, worsening of portal hy-
pertensive gastropathy and bacteremia.[! Moreover, another
significant complication is rebleeding after EVL, which may
be caused by either post-banding ulcers or variceal hemor-
rhage. When band ligation detachment occurs before variceal
thrombosis, the original vessels can be exposed inside a post-
banding ulcer and these patients can suffer massive bleeding.
There are no guidelines concerning endoscopic control of
ligation ulcers whereas few studies have evaluated the risk
of complications from them, with contradictory results. Acid
suppression or muco-protectants can be considered for ad-
junctive therapy for EVL, but few data exist on their efficacy.

Post-banding ulcer hemorrhaging must be suspected in the
presence of hematemesis, melena or anemia after EVL. Thus,
measures to reestablish hemodynamic parameters must be
taken to prepare the patient for a new upper endoscopy. There
are different therapies that can be adopted to control or even
avoid this type of hemorrhage.

This work aims to review how to identify, treat and decrease
the risk of bleeding related to post-esophageal variceal lig-
ation ulcers in cirrhotic patients. Predictors of rebleeding,
physiopathological and epidemiological aspects are also pre-
sented.

2. METHODS

PubMed and Google Scholar were searched for English lan-
guage articles using the key words “esophageal varices”,
“gastrointestinal bleeding”, “advanced endoscopy”, “liga-

tion” and “esophageal injury”.

3. RESULTS & DISCUSSION

3.1 Epidemiology

In most of the prior studies on complications following EVL,
the global rate of rebleeding is about 15% within 5 days
whereas the mortality is 14% within 6 weeks.>7-°! However,
bleeding after EVL can be caused by either variceal hemor-
rhage or post-banding ulcers.'""! The studies evaluating the
rate of bleeding after EVL are few and contradictory. Accord-
ing to the American Society for Gastrointestinal Endoscopy
(ASGE), bleeding caused by post-banding ulcers occurs in
up to 3% of cases, although this rate may be higher,!!!-15]
reaching up to 13.5%,1%! irrespective of the prior EVL in-
dication (prophylactic or therapeutic procedures). When
the EVL indication is considered, rebleeding occurs more
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frequently after emergency than elective ligation.['”- 18] Al-
though uncommon, the mortality rate is up to 52%, mainly
due to infectious complications.!!"]

Our group is conducting a controlled prospective trial aiming
to analyze outcomes after treatment of osteoporosis or 0s-
teopenia in cirrhotic patients (119 subjects) with esophageal
varices. Until now only 17 patients required 26 EVL sessions
(Child-Pugh classes A, B and C were 6, 10 and 1, respec-
tively). Sixteen of them were submitted to elective proce-
dures and just one patient needed to receive an emergency
procedure, 5 days after the last EVL, allowing us to control
the hemorrhage successfully. Therefore, in this preliminary
evaluation there was only one case of bleeding after EVL
out of 26 follow-up exams (3.84%), in agreement with prior
studies, showing that elective EVL is a safe procedure and
that bleeding after EVL is less common than in emergency
EVL (non-published data).

3.2 Risk factors

Poor liver condition (Child Pugh C class or high model of
end-stage liver disease - MELD score) has been previously
identified as a bleeding predictor in cirrhotic patients submit-
ted to EVL."-18:201 In addition, prior variceal digestive bleed-
ing, high platelet ratio index (APRI score), peptic esophagitis
and low prothrombin index are also deemed bleeding risk
factors after early spontaneous slippage of the EVL rubber
band.["”) However, it remains controversial whether coagula-
tion status predicts bleeding after EVL.

In a prospective study performed to evaluate the efficacy of
primary and secondary prophylaxis with EVL in 150 cir-
rhotic patients (49% Child-Pugh A, 28% Child B and 23%
Child C), levels of factor V, fibrinogen, D-dimer, C and S pro-
teins, von Willebrand factor were assessed, as well as throm-
boelastography. These parameters did not differ between the
cases of bleeding and the other patients.!'¥! Additionally, a
retrospective study of 148 cirrhotic patients also showed that
the international normalized ratio (INR) does not reflect the
variceal hemorrhage risk.?!!

Considering the physiopathology of the variceal bleeding,
portal vein tumor thrombus (PVTT) and hepatocellular car-
cinoma (HCC) are predictors of rebleeding after EVL. The
tumor compression and the portal thrombosis increase the
variceal pressure, leading to the bleeding. A recent retro-
spective study showed a high rate of rebleeding after EVL
(39.3%) in patients with HCC and PVTT despite initial
hemostasis, with a median overall survival of only 36 days.
Child-Pugh classes A and B as well as low a-fetoprotein-L3
levels were associated with longer overall survival.l??!

Patients with cirrhosis and variceal hemorrhage are fre-
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quently stricken by bacterial diseases. This complication
was already reported as a risk factor for rebleeding in a prior
retrospective study, which included 96 individuals who re-
ceived elective or emergency EVL. The authors reported a
bleeding rate of 20% within 14 days after EVL,?! but the
bleeding source was not mentioned.

Elective EVL has a lower risk of bleeding than emergency
ligation.['”-18] In elective procedures, higher MELD score
and reflux esophagitis were associated with significant EVL-
induced ulcer hemorrhage.[?*!

The number of rubber bands applied per patient seems to have
no correlation with rebleeding in most trials.[®! A prospective
study showed that the placement of more than six bands per
session was not associated with better outcomes but rather
with prolonged banding, increased procedure time and more
misfired bands.”*! On the other hand, in a study by Pe-
trasch et al., patients with bleeding events at ligation sites
had received more ligation bands. Since the number of post-
banding ulcers would be higher, one can infer that applying
more ligation bands may also be a risk factor for rebleeding

events.[!7]

In a Mayo Clinic study, the interbanding interval > 3 weeks,
adjusted for age, sex, and Child-Pugh class increased the
likelihood of not rebleeding, suggesting that longer inter-
banding intervals are better.!  On the other hand, some
authors advocate that EVL sessions should be repeated at 1-
to 2-week intervals until complete obliteration of all varices.
It can be achieved in about 90% of patients, but only after
2-4 sessions. >

A prior study using endoscopic ultrasonography (EUS)
showed that larger paraesophageal varices were associated
with higher rates of post-EVL bleeding.”®! However, this
association is still controversial. In a review article, the au-
thors postulated that paraesophageal varices and other extra-
esophageal vessels may reduce the portal pressure and pre-
vent variceal recurrence according to branching patterns. >’}

3.3 Prophylaxis of ulcer bleeding after esophageal band
ligation

Scientific evidence on this kind of prophylaxis is still lack-

ing. Even so, some drugs have been studied and may be

considered for adjunctive therapy for EVL, as follows.

3.3.1 Gastric acid secretion inhibitors

EVL leads to mechanical obliteration of esophageal varices,
entrapping only the mucosal and submucosal venous chan-
nels but leaving the muscle layer unaffected, thus causing
only superficial ulcers that heal by fibrosis. It is thought that
acid suppression contributes to early healing of these ulcers
because even physiological acid exposures may delay the
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recovery process. Considering that gastroesophageal reflux
disease has a high prevalence (64%) in cirrhotic patients and
portal hypertension,?®! some authors claim that acid suppres-
sion therapy should be started after EVL to decrease the risk
of bleeding. However, whether or not proton pump inhibitors
(PPI) use can decrease the risk of bleeding after EVL is still
under investigation.

In 2005, a randomized, placebo-controlled trial of 44 individ-
uals with cirrhosis undergoing EVL as secondary prophylaxis
showed that pantoprazole (40 mg IV post-EVL, then 40 mg
orally for 9 days) decreased the post-banding ulcer size. The
study did not demonstrate any relationship between the use of
PPI and the risk of post procedural hemorrhage.*! Similar
results were found in a Korean trial in 2008.53%

In 2012, Hidaka et al. reported that long-term administra-
tion of PPI decreased the risk of treatment failure after EVL.
However, the subjects (n = 21 and 22 in the rabeprazole and
placebo groups, respectively) were included only after endo-
scopic statement of post-EVL ulcer healing; so the PPI effect
on active post-banding ulcers was not evaluated.!!]

In 2013, another randomized controlled study compared 5
days of intravenous PPI (pantoprazole 40 mg or omeprazole
40 mg) versus intravenous vasoconstrictors (somatostatin
250 mg/h or terlipressin 1 mg/6 h) after EVL in 118 in-
dividuals with cirrhosis and acute variceal bleeding. The
number and the width of the esophageal ulcers were higher
in the vasoconstrictor group than in the PPI group, but no
significant difference in esophageal ulcer bleeding was found
between the treatments.3?!

In a retrospective cohort study, 505 cirrhotic patients who
received primary prophylactic EVL were included. Post-
EVL bleeding was defined as bleeding after prophylactic
EVL within 8 weeks, diagnosed by the presence of melena,
hematemesis or hemoglobin decrease higher than 2.0 g/dl, al-
ways followed by endoscopy confirmation. Only 14 patients
developed bleeding (2.8%), whereas multivariate logistic
analysis showed that not administrating PPI was associated
with bleeding after prophylactic EVL. Among the limitations
of this study, it did not evaluate the changes of the post-
banding ulcer size by endoscopy. Moreover, it did not assess
long-term outcomes after EVL and the subjects received
different types of PPL.133!

The use of PPI has increased worldwide because of their easy
access, low cost, safety profile and effectiveness in inhibiting
acid secretion. This class of drugs can be considered an
adjunctive therapy after EVL to prevent post-banding ulcers
bleeding, as previously established. However, some caution
is still needed when using these drugs on advanced cirrhosis.
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Recent data suggest that acid secretion is already reduced in
cirrhotic individuals due to hypertensive gastropathy. Since
all PPI are metabolized in the liver by cytochrome CYP450,
the dosages of the most available PPI should be reduced in
these patients.[>¥ Moreover, acute hepatitis due to PPI use
was previously related,* while gastric acid suppression can
increase the risk of community-acquired pneumonial*®! and
spontaneous bacterial peritonitis in advanced cirrhosis.[7-3!

3.3.2 Sucralfate

Sucralfate is a complex of disaccharide sugar, sulfate, su-
crose and aluminum. It is considered a cytoprotective agent
because it improves growth factors and favors angiogen-
esis, granulation tissue formation and epithelization. It
exerts antibacterial activity and is capable of promoting
prostaglandins production. In addition, it inhibits cell apop-
tosis and the production of oxygen free radicals after injuries,
which are key factors in tissue healing. Moreover, sucralfate
can attach to exposed proteins, binding to the ulcers and pro-
tecting their surface from further injuries by acid and pepsin.
The drug inhibits pepsin in the presence of stomach acid
and binds to bile compounds, preventing or treating several
gastrointestinal diseases.[*”! Sucralfate is a safe drug and
has no significant interactions with other drugs because it
is only minimally absorbed and is excreted in urine, free of
liver metabolism. The most common side effects, such as
constipation and dizziness, are rare.

Sucralfate has been used to promote healing of sclerotherapy-
induced esophageal ulcers.*!l The advent of rubber band
ligation raised the hypothesis that patients treated with su-
cralfate following EVL would have fewer and smaller post-
banding ulcers, thus decreasing chest pain, dysphagia and
rebleeding. In 1994, Nijhawan et al. randomized 30 pa-
tients undergoing elective EVL to receive either sucralfate
or placebo, but found no differences in healing between
the groups.*?! Compared with antacid therapy, sucralfate
allowed faster post-EVL ulcer healing in a group of 45 ran-
domized cirrhotic patients.*3] Vanbiervliet et al. analyzed
predictive factors of hemorrhage related to post-banding ul-
cer and did not find any benefits from sucralfate usage for
bleeding prevention, despite the low number of subjects eval-
uated.!”!

In 2011, a randomized, double-blinded, placebo-controlled
trial included 31 patients who received sucralfate after EVL
(1 gram every 6 hours for 2 weeks). The placebo group was
also composed of 31 patients. In this study, sucralfate de-
creased the occurrence and the size of post-banding ulcers (p
< .05). None of the patients experienced post-banding ulcer
rebleeding.[*¥

Unfortunately, there are no studies comparing sucralfate ver-
26

sus PPIs in the healing of esophageal band ulcers. Theoreti-
cally, acid suppression could limit sucralfate polymerization.
Only one retrospective study analyzed the combination of
PPI plus sucralfate and octreotide in post-banding ulcer treat-
ment, but not all the subjects used sucralfate. Among 991
banding sessions and 23 post-banding ulcer bleeding events,
only six were effectively treated with octreotide infusion +
PPI +/- sucralfate.!'8! Perhaps this combination of drugs
merits future studies.

3.3.3 Other drugs

The prophylactic role of nonselective 5-blockers was well es-
tablished in the Baveno VI Consensus. Ligation plus nadolol
and sucralfate was better than ligation alone for preventing
variceal recurrence and bleeding. There were fewer episodes
of post EVL ulcer bleeding in the patients’ group receiv-
ing triple therapy, though the difference was not significant.
Since it was not clear when these episodes of bleeding oc-
curred, it is not possible to know how many of them were
caused by post EVL ulcer bleeding.!'!

Simvastatin can decrease portal pressure and improve hepa-
tocellular function.!*>4%!' A multicenter double-blind trial in-
cluded 158 cirrhotic subjects receiving standard prophylaxis
(band ligation and 3-blocker). Within 10 days of the hem-
orrhage episode, individuals were stratified by Child-Pugh
class and randomly assigned to groups taking simvastatin
(69 subjects receiving 20 mg/day during the first 15 days,
40 mg/day after that) or placebo (n = 78). They were fol-
lowed for 2 years, but simvastatin did not reduce all-cause
rebleeding. Unfortunately, the authors did not mention the
incidence of post EVL ulcer bleeding, and the incidence of
rhabdomyolysis was higher than expected.!*’!

Somatostatin is a vasoconstrictor that is known for reducing
portal pressure. A double-blind randomized controlled trial
with 61 patients compared EVL plus somatostatin versus
EVL plus placebo for controlling acute variceal bleeding.
The primary endpoint was treatment failure within 5 days,
defined as: hematemesis > 2 h after starting the therapy,
3-gram drop in hemoglobin, or death (the incidence of post
EVL ulcer bleeding was not specified). However, somato-
statin infusion associated with EVL did not achieve any
advantage for controlling the variceal bleeding or reducing
mortality.[*8]

Octreotide, a synthetic analogue of somatostatin, decreases
portal pressure and collateral blood flow inside variceal ves-
sels. It also increases lower esophageal sphincter pressure
and inhibits acid gastric and pepsin secretion.[*” In theory,
it may also help prevent rebleeding from post banding ulcers.
However, there is a lack of scientific evidence about this
effect, and the same can be said of somatostatin.
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3.4 Diagnosis & management

Post-banding ulcers are considered the bleeding source when
they are clearly bleeding (spurting or oozing from the ulcer
bed) or if they have stigmata of recent hemorrhage (presence

of protruding vessel, adherent clot, pigmented elevation or a
red spot at the ulcer base) during the endoscopic evaluation.

Examples of post-banding ulcers are shown in Figure 1.

Figure 1. Post-esophageal variceal band ligation ulcers in two different cirrhotic patients

A: A small superficial ulcer (black arrow). B: A large oozing ulcer.

Even before the endoscopic exam, the presence of hemateme-
sis, melena, hematochezia or hemoglobin decrease without
an identifiable source of upper gastrointestinal hemorrhage
(such as gastric antral vascular ectasia, non-variceal upper
gastrointestinal bleeding, gastro-esophageal variceal hem-
orrhage) constitutes a sign of recurrent variceal bleeding.
After EVL, the mean time to the occurrence of post-banding
ulcer bleeding is variable, ranging from 8.7 to 13.5 days,
according to some authors.['%1%50 The main goal of the
initial approach of a patient with suspected variceal bleeding
include severity assessment and identification of the hemor-
rhage source.!!

Active hemorrhagic varices are a challenge and the best strat-
egy for management of post-banding ulcer bleeding remains
undefined. Clinical management must be implemented be-
fore endoscopy for any variceal bleeding in cirrhotic patients,
including post-banding ulcer bleeding. Airway protection
in the presence of significant hematemesis in patients who
are unable to protect their airway is vital.’!l At the same
time, adequate intravenous lines must be prepared for in-
fusions of crystalloids and blood transfusions to maintain
hemodynamic stability achieving hemoglobin concentration
of approximately 7 to 8 g/dl. Transfusions of platelets and/or
fresh frozen plasma must be performed for individuals with
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severe thrombocytopenia or coagulopathy. Prophylactic an-
tibiotics (oral or intravenous quinolone, or intravenous cef-
triaxone) must be given for 7 days or until the hemorrhage
had been resolved. Terlipressin, octreotide, somatostatin or
vasopressin must be started according to the American So-
ciety for Gastrointestinal Endoscopy guidelines.[*! Patients
must be continuously monitored throughout the treatment
procedures. Ideally, upper endoscopy must be accomplished
as soon as the first measures have taken place and the patient
is hemodynamically stabilized.[>!! Ideally, it must be done
within 12 hours.?*]

When bleeding after EVL occurs due to variceal recurrence,
new ligations should be accomplished at or around the hem-
orrhage source.['®! However, when the hemorrhage occurs
due to a post-banding ulcer, different endoscopic therapies
may be adopted, including cyanoacrylate injection, place-
ment of fully covered self-expanding metallic stents and
rescue therapies, such as balloon tamponade, transjugular
intrahepatic portosystemic shunt (TIPS) and surgical shunts.
Unfortunately, most reports on this issue are limited to case
studies.

Endoscopic injection of cyanoacrylate is a available therapy
for controlling esophageal variceal hemorrhage in Child-
Pugh C cirrhotic patients.’>>* However, there is a lack of
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data on cyanoacrylate injection for post-banding ulcer hem-
orrhaging. Moreover, despite being rare, cases of cerebral
embolism were reported following cyanoacrylate-lipiodol
injection.[>>361 Until now, the only case of death probably
caused by venous embolism in our endoscopy unit occurred
during cyanoacrylate injection performed to control gastric
variceal bleeding (non-published data).

The self-expandable metallic stent (SEMS) is a promising
endoscopic therapy that can be employed to contain bleed-
ing in cases of refractory variceal esophageal hemorrhage
as an alternative to balloon tamponade. The stent can be
maintained for as long as 2 weeks, enabling some liver func-
tion improvement until the establishment of further treatment
measures.’”! Since SEMS is still not available worldwide,
data on post EVL ulcers bleeding are scarce. The first re-
port in English regarding life-threatening hemorrhage from
postbanding esophageal ulcer successfully treated by SEMS
was published in 2010. The patient presented massive hem-
orrhage from an esophageal ulcer eigth days after successful
band ligation, which was performed to treat a variceal bleed-
ing.’8! Another report of SEMS placement for post-EVL
ulcer bleed was after liver transplantation. The patient had
had melena eigth days after the surgery (22 days after a prior
band ligation). Post EVL ulcers and oozing bleeding were
found and the authors performed endoscopic sclerotherapy
with sodium tetradecyl sulfate. Since the hemorrhage was
not controlled, SEMS was successfully placed.!>!

The balloon tamponade is proposed as a “bridge” to defini-
tive therapy in cirrhotic patients with copious or refractory
esophageal variceal hemorrhage. The Sengstaken-Blakemore
tube is the most used, providing bleeding control rates of up
to 90%.1°01 It can also be employed to treat post-banding ul-
cer bleeding from uncontrolled massive bleeding with hemo-
dynamic instability.'”) However, there are risks of com-
plications in 20%-60% of the cases, including esophageal
rupture, aspiration pneumonia, asphyxia resulting from bal-
loon migration, esophageal ulcers, arrhythmia, chest pain
and necrosis of the tongue, the nose or the lips.!®!] A multi-
center randomized controlled trial showed that the balloon
tamponade (n = 15) were less effective than self-expandable,
covered, esophageal metal stents (n = 13) for the temporary
control of copious or refractory esophageal acute bleeding
from esophageal varices in cirrhotic patients.!®?] More stud-
ies on this issue would be interesting to confirm this result.

The Baveno VI workshop recommends early TIPS with ex-
panded polytetrafluoroethylene-covered stents within 72 h
for individuals with esophageal variceal hemorrhage at high
risk of treatment failure (e.g. Child-Pugh C < 14 points or
Child-Pugh class B with active bleeding). However, TIPS
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and surgical shunts are not indicated for patients with poor
liver function and/or PVTT. As previously mentioned in
this review, a retrospective study on interventions for post-
banding ulcer hemorrhage evaluated 991 banding sessions
(663 for prophylaxis and 328 for variceal bleeding treat-
ment). Six out of 23 cases of post-banding ulcer bleeding
were effectively controlled with pharmacological therapy
alone (octreotide infusion + PPI +/- sucralfate). Five out of
these six subjects were not actively hemorrhage during the
endoscopy. Initial endoscopic approach was effective in 10 of
14 subjects, and was performed by different techniques (band
ligation of ulcerated hemorrhage source, epinephrine injec-
tion or hemoclip placement). Even so, endoscopic treatment
failed in 4 cases of patients who presented substantial hem-
orrhaging. In three of them the bleeding was then stopped
by TIPS placement. Two subjects with massive hemorrhage
were directly submitted to TIPS placement successfully. It
is worth noting that 2 subjects with severe hemorrhaging
died before TIPS placement (one had failed to stop bleeding
at endoscopic intervention and the other was still bleeding
despite the/a balloon tamponade). According to this study,
patients with post-banding ulcer hemorrhage without active
bleeding observed during upper endoscopy can be treated
only with drugs. Furthermore, endoscopic treatment can be
successful in cirrhotic subjects with active bleeding, how-
ever TIPS placement should be considered early in cases of
substantial hemorrhaging caused by post-banding ulcers./'®!

Several endoscopic therapies have been suggested to replace
EVL. Variceal clipping (n = 19) has been shown to be as effec-
tive as EVL (n = 21) in the management of acute esophageal
variceal bleeding. One of the main advantages would be
that variceal clipping could avoid mucosal ulceration, as
occurs after EVL, thus reducing the risk of a subsequent
hemorrhage.*®! Similar results have been related with de-
tachable endoloops, but the risk of snare slippage during
the procedure and the possibility of subsequent ulcer for-
mation were not fully evaluated.! Despite its high cost,
hemospray might also be useful in achieving hemostasis for
post-banding bleeding.[®*! Overall, these new approaches
must be well evaluated in randomized clinical trials.

4. CONCLUSIONS

Despite the fact that post-banding ulcer hemorrhaging is not
a common complication after EVL, it is a noteworthy cause
of mortality. Child-Pugh class C status, high MELD score,
emergency ligation, presence of HCC plus PVTT, peptic
esophagitis and bacterial infection are the most important
risk factors for this type of bleeding. Whenever possible, all
of them must be assessed and controlled before prophylactic
variceal ligation.
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Given the nonthreatening nature of interventions based on
oral drugs, the post-banding treatment with PPI or sucral-
fate seems advisable. There are more studies of PPI than
sucralfate showing reduction of post-banding ulcers size, but
there is a lack of evidence that these medications reduce
the bleeding risk. The studies are heterogeneous and with
small samples. There is no study comparing PPI versus su-
cralfate. On the other hand, the use of PPI by subjects with
decompensated cirrhosis is a debatable issue.

Post-banding ulcer bleeding should always be suspected
in the presence of hematemesis, melena, hematochezia or
hemoglobin decrease within the first two weeks after EVL.
A new upper endoscopy must be realized as soon as hemody-
namic stability is achieved. Many treatment modalities have
been used to control post-EVL bleeding, including medical
therapy (PPI, sucralfate, vasoactive drugs), band ligation of
the ulcerated bleeding site, local injection of epinephrine or

cyanoacrylate, balloon tamponade and other therapies such
as hemoclip or stent placement. TIPS and surgical shunts
can be considered in cases of recurrent bleeding as a “bridge”
to liver transplantation or within 72 h (ideally < 24 h) for
patients with esophageal variceal bleeding at high risk of
treatment failure. However, the optimal management of this
complication remains uncertain. New approaches for control-
ling acute variceal bleeding are being developed to replace
EVL, such as variceal clipping, detachable endoloops and
hemospray, but further investigation is still required.
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