ORIGINAL ARTICLE

Korean J Gastroenterol Vol. 72 No. 4, 188-196
https://doi.org/10.4166/kjg.2018.72.4.188
pISSN 1598-9992 elSSN 2233-6869 J

USH, X2, HEY, 57, O[HM, WY, THY, UMY, AL, YT, 25N
MW o BtTHst MOt Y ASy|Lat

Risk Factors and On-site Rescue Treatments for Endoscopic Variceal Ligation Failure
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Seon-Young Park, Hyun Soo Kim, Sung Kyu Choi and Jong Sun Rew

Division of Gastroenterology, Department of Internal Medicine, Chonnam National University Hospital, Chonnam National University Medical
School, Gwangju, Korea

Background/Aims: The success rate of endoscopic variceal ligation (EVL) is about 85-94%. There is only a few studies attempting
to determine the cause of EVL failure, and to date, on-site rescue treatments remains unestablished. This study aimed to elucidate
the risk factors for EVL failure and the effectiveness of on-site rescue treatment.

Methods: Data of 454 patients who underwent emergency EVL at Chonnam National University Hospital were retrospectively
analyzed. Enrolled patients were divided into two groups: the EVL success and EVL failure groups. EVL failures were defined as inability
to ligate the varices due to poor endoscopic visual field, or failure of hemostasis after band ligation for the culprit lesion.

Results: Forty-seven patients experienced EVL failure. In the multivariate analysis, male patients, initial hypovolemic shock, active
bleeding on endoscopy, and history of previous EVL were independent risk factors for EVL failure. During endoscopic procedure, we
came across the common causes of EVL failure, including unsuctioned varix due to previous EVL-induced scars followed by insufficient
ligation of the stigmata and inability to ligate the varix due to poor endoscopic visual field. Endoscopic variceal obturation using N-bu-
tyl-2-cyanoacrylate (48.9%) was the most commonly used on-site rescue treatment method, followed by insertion of Sangstaken
Blakemore tube (14.9%), and EVL retrial (12.8%). The rescue treatments successfully achieved hemostasis in 91.7% of those in the
EVL failure group.

Conclusions: The risk factors of EVL failure should be considered before performing EVL, and in case of such scenario, on-site rescue
treatment is needed. (Korean J Gastroenterol 2018;72:188-196)
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INTRODUCTION

Acute variceal hemorrhage is considered an emergent sit-
uation, with an incidence of 5-15% and a 6-week mortality
rate of about 20% in patients with cirrhosis."” Rebleeding
is reported to occur in as many as 60% of patients, with a
mortality rate of 30% within the first two years after the initial
bleeding episode.3

The current approaches to manage esophageal varices or
variceal hemorrhage are as follows: pharmacological therapy
consisting of splanchnic vasoconstrictors; endoscopic thera-
pies, such as endoscopic injection sclerotherapy (EIS) or endo-
scopic variceal ligation (EVL); shunting therapy, such as trans-
jugular intrahepatic portosystemic shunting (TIPS); and liver
transplantation.z""5 Another report showed that acrylate glue
injection was effective and safe for the treatment of EV bleed-
ing,® with improved outcomes compared with EIS.

Baveno VI consensus recommended EVL as a standard en-
doscopic treatment for acute esophageal variceal bleeding,8
due to its superiority compared with EIS with respect to the
rebleeding rate, complications, and survival rate.”** However,
EVL is not always successful in controlling active variceal
hemorrhage. The success rate of EVL is about 85-94%,%2**
and Chen et al.*® have reported an EVL failure rate of 4.8%
in cases of acute EV hemorrhage.

The prognosis of patients with failed EVL is dismal; but
only a few studies have addressed the risk factors for EVL
failure, and currently, there is no optimal recommendation
for the on-site management of EVL failure. If the risk factors
for EVL failure can be identified, bleeding-related mortality
can further be minimized. Therefore, this study was designed
to investigate the risk factors and on-site rescue treatments
for EVL failure.

SUBJECTS AND METHODS

1. Ethical considerations

The present study was conducted in accordance with the
ethical guidelines of the Declaration of Helsinki. This study
was approved by the Institutional Review Board of Chonnam
National University Hospital (IRB No. CNUH-2018-034).

2. Patients and study protocol

This study was a retrospective case-control study. A total
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of 454 patients who underwent emergency EVL to control
bleeding esophageal varices at Chonnam National University
Hospital between April 2004 and October 2017 were
analyzed. Most patients received adequate fluid resuscitation,
prophylactic antibiotics, and vasoactive drugs immediately at
the time of admission. After hemostasis, most patients were
given non-selective beta-blockers, and EVL sessions were re-
peated until variceal obliteration — dependent on patient con-
sent — according to the current guidelines. Experienced endo-
scopists who performed more than 100 EVLs performed all
endoscopic procedures. All endoscopic records were reviewed
by three experienced endoscopists and hepatologists.

3. Endoscopic treatment and on-site rescue treatment
modalities

EVL was performed using a multi-band ligator (Cook Medical
Endoscopy, Limerick, Ireland) with a forward-viewing endoscope
(GIF Q 260, Olympus, Tokyo, Japan). When EVL failed, on-site
rescue treatments, including endoscopic variceal obturation
(EVO) using n-butyl-2-cyanoacrylate (NBC), EVL retrial, insertion
of a Sengstaken-Blakemore (SB) tube, TIPS, or a combination
of multiple treatment modalities were performed. Combined
treatment was defined as active rescue treatment with EVL
retrial or EVO, followed by SB tube insertion. When EVO was
performed, NBC (Histoacryl®; B. Braun Dexon, Spangenberg,
Germany) was mixed with ethiodized oil (Lipiodol; Guerbert,
Roissy, France), which was then injected as a bolus dose of
0.5-2 mL, depending on the amount of bleeding.

4. Definitions

EVL failures were defined in two ways: 1) the inability to
ligate the varices due to poor endoscopic visual field (e.g.,
massive bleeding or severe belching of the patient), or 2) failure
of hemostasis after band ligation for the culprit lesion. The
size of EV was classified as small and straight (form 1); enlarged
and tortuous (form 2); or large and coil-shaped that occupied
more than one-third of the lumen (form 3)."° Bleeding-related
death was defined as death within 6 weeks of the index bleed-
ing episode.17 Active rescue treatment was defined as on-site
EVO, EVL retrial, combination treatment, or TIPS. Non-active
rescue treatment was defined as SB tube insertion or medical
treatment only. Success of active rescue treatment was defined
as no bleeding-related death in patients after active rescue
treatments.
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5. Statistical analysis

All statistical analyses were performed using SPSS ver-
sion 23.0 (SPSS Inc., IBM, Chicago, IL, USA). Continuous
data are shown as the meanzstandard deviation, or me-
dians (ranges) and categorical data as absolute and rela-
tive frequencies. The continuous variables of the EVL failure
and EVL success groups were analyzed using Student’s
ttest. Categorical data were examined using Fisher's exact
test or x° test with Yates's correction. In a multivariate anal-
ysis, binary logistic regression models were used to inves-
tigate the risk factors associated with EVL failure. Variables
with a p-value <0.05 in the univariate analysis were se-
lected for possible inclusion in the multivariate analysis.
Data that were included in the regression analysis are pre-
sented as the OR with 95% CI.

RESULTS

1. The baseline characteristics of the enrolled patients

The cohort was comprised of 386 men (85%) and 68
women (15%). The mean age of the enrolled patients was
59.0 years (range: 27-87). EV was classified as form one in
five patients (1.1%), form two in 107 (23.6%) patients, and
form three in 342 (75.3%) patients. During endoscopy, ac-
tive bleeding (oozing or spurting) was found in 185 patients
(40.7%) and inactive bleeding (stigmata of recent hemor-
rhage) in 269 patients (59.3%). Two hundred nineteen pa-
tients (48.2%) had a history of EVL, 108 (23.8%) had portal
vein thrombosis (PVT), and 82 (18.1%) had hepatocellular
carcinoma (HCC). Initial hypovolemic shock was observed in
194 patients (42.7%). EVL failure was observed in 47 pa-

Table 1. Baseline Clinical Characteristics of the Enrolled Patients and Comparison of Characteristics between the EVL Failure and EVL Success

Groups
Total enrolled patients EVL failure group EVL success group
(n=454) (n=47) (n=407) p-value
Sex (male) 386 (85) 45 (95.7) 341 (83.8) 0.03
Age (years) 59.0+11.3 58.6+11.4 59.0+11.3 0.84
Cause of cirrhosis
HBV/HCV/HBV+HCV/ 118 (26)/63 (13.9)/1 (0.2)/ 8 (17)/7 (14.9)/0 (0)/ 110 (27)/56 (13.7)/1 (0.2)/ 0.73
alcohol/others 248 (54.6)/24 (5.3) 30(63.8)/2 (4.3) 218 (53.6)/22 (5.4)
CPT classification
A/B/C 114 (25.1) /258 (56.8) /82 (18.1) 12 (25.5)/27 (57.4)/8 (17.0) 102 (25.1)/231 (56.8)/74 (18.2)  0.98
CPT score 7.8+1.8 7.7+1.8 7.9+1.8 0.55
MELD score 11.9+3.9 12.8+4.1 11.843.9 0.09
APRI score 4.4+10.4 3.2+4.4 4.6+10.9 0.38
Form of EV
F1/F2/F3 5 (1.1)/107 (23.6)/ 342 (75.3) 0 (0)/10 (21.3)/37 (78.7) 5 (1.2)/97 (23.8)/305 (74.9) 0.68
Active bleeding on 185 (40.7) 36 (76.6) 149 (36.6) <0.01
endoscopy
Oozing/spurting 73(16.1)/112 (24.7) 14 (29.8)/22 (46.8) 59 (14.5)/90 (22.1)
Inactive bleeding on 269 (59.3) 11 (23.4) 258 (63.4) <0.01
endoscopy (SRH)
Previous history of EVL 219 (48.2) 37 (78.7) 182 (44.7) <0.01
Associated PVT 108 (23.8) 16 (34) 92 (22.6) 0.08
Associated HCC 82(18.1) 5(10.6) 77 (18.9) 0.16
Initial hypovolemic shock 194 (42.7) 28 (59.6) 166 (40.8) 0.01
Initial Hb (g/dL) 9.0+2.1 9.1+2.0 9.0+2.1 0.66
Initial PLT count (/mm3) 82.3+46.4 83.6+65.7 82.1+43.8 0.84
Bleeding related death 32 (7.0) 6(12.8) 26 (6.4) 0.11

Values are presented as meantstandard deviation or n (%).
EVL, esophageal variceal ligation; HBV, hepatitis B virus; HCV, hepatitis C virus; F, form; CPT, Child-Pugh-Turcotte; MELD, model for end-stage liver
disease; APRI, AST to platelet ratio index; EV, esophageal varix; SRH, stigmata of recent hemorrhage; PVT, portal vein thrombosis; HCC,
hepatocellular carcinoma; Hb, hemoglobin; PLT, platelet.
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tients (10.4%) and bleeding-related death was observed in
32 (7%). The baseline clinical characteristics of the enrolled
patients are shown in Table 1.

2. Comparison of the characteristics between the EVL
success group and EVL failure group
Of the 454 enrolled patients, 47 patients (10.4%) who expe-
rienced EVL failure were classified into the “EVL failure group,”
and the other 407 patients were classified into the “EVL suc-

Table 2. Univariate and Multivariate Analyses of Potential Risk
Factors for EVL Failure

Variable OR 95% ClI p-value
Male

Univariate analysis 436 1.03-18.39 0.045

Multivariate analysis 444 1.01-19.52 0.048
Age (years)

Univariate analysis 1.00 0.97-1.02 0.84
MELD score

Univariate analysis 1.06 0.99-1.14 0.10

Initial hypovolemic shock
1.16-3.96  0.02
1.04-3.87 0.04

Univariate analysis 214

Multivariate analysis 2.01
Active bleeding on endoscopy
2.80-11.47 <0.01
2.49-10.55 <0.01

Univariate analysis 5.68
Multivariate analysis 5.12
Previous history of EVL
2.22-9.45 <0.01
1.97-8.86 <0.01

Univariate analysis 4.57
Multivariate analysis 4.18
Associated PVT

Univariate analysis 1.76 0.92-3.36  0.09

EVL, esophageal variceal ligation; OR, odds ratio; Cl, confidence
interval; MELD, model for end-stage liver disease; PVT, portal vein
thrombosis.
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cess group”. Analyses of both groups are shown in Table 1.
There were a greater number of male patients (95.7% vs.
83.8%, p=0.03), patients with active bleeding on endoscopy
(76.6% vs. 36.6%, p<0.01), a previous history of EVL (78.7%
vs. 44.7%, p<0.01), and initial hypovolemic shock (59.6% vs.
40.8%, p=0.01) in the EVL failure group than in the EVL suc-
cess group. A high Model for End-Stage Liver Disease score
was related to EVL failure without statistical significance
(12.84+4.1 vs. 11.8+3.9, p=0.09). Bleeding-related death was
more common in the EVL failure group than in the EVL success
group, but without statistical significance (12.8% vs. 6.4%,
respectively, p=0.11). The other baseline clinical character-
istics were not significantly different between the two groups
(Table 1).

3. Analysis of the potential risk factors for EVL failure
We evaluated the potential risk factors for EVL failure. In
the univariate analysis, male patients, initial hypovolemic
shock, active bleeding on endoscopy, and previous history of
EVL were associated with EVL failure. In the multivariate analy-
sis, male (OR: 4.44, p=0.048, CI: 1.01-19.52), initial hypo-
volemic shock (OR: 2.01, p=0.04, Cl: 1.04-3.87), active bleed-
ing on endoscopy (OR: 5.12, p<0.01, CI: 2.49-10.55), and
previous history of EVL (OR: 4.18, p<0.01, Cl: 1.97-8.86) were
independent risk factors for EVL failure (Table 2).

4, The endoscopic findings associated with EVL failure
and on-site rescue treatments
Among the 47 patients who experienced EVL failure, the
most common cause of EVL failure was an unsuctioned varix
due to previous EVL-induced scars (24 patients, 51.1%). In
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Fig. 1. (A) Endoscopic picture of the SRH (black arrow) adjacent to the previous EVL induced ulcer scar (white arrow). (B) Insufficient ligation
of the varix due to the adjacent EVL scar. (C) Insufficient ligation of the varix with SRH (black arrow) out of the EVL band. SRH, stigmata of

recent hemorrhage; EVL, endoscopic variceal ligation.
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16 patients (34.0%), ligation was insufficient due to nearby
previous EVL-induced scars, 6 patients (12.8%) had poor en-
doscopic visual field, and EVL could not be performed in one
patient due to hemodynamic instability (2.1%) (Fig. 1).
We performed immediate rescue therapy for patients with
EVL failure. The most commonly performed rescue therapy was
EVO using NBC (23 patients, 48.9%), followed by insertion
of an SB tube (seven patients, 14.9%), EVL retrial (six patients,

12.8%), combination treatment (six patients, 12.8%), TIPS
(one patient, 2.1%), and medical treatment (four patients,
8.5%) (Fig. 2). These immediate active rescue treatments ach-
ieved successful hemostasis in 91.7% (33/36) of patients
with EVL failure. The medical treatment-only group included
hemodynamically stable patients with failed EVL (n=3) and
one patient with a sudden change in vital signs. The success
rate for rescue TIPS was 33.3% (1/3).

Fig. 2. Endoscopic findings of rescue treatments for EVL failure. (A) The varix was insufficiently ligated due to previous EVL induced scar.
(B) Immediate spontaneous detachment of the EVL band and blood oozing from the varix was noted. (C) Glue was injected into the bleeding
varix with immediate hemostasis. (D) In another patient, retrial of EVL achieved successful hemostasis after EVL failure (note two EVL bands
over the varix, white arrows). EVL, endoscopic variceal ligation.

Non-active treatment
(n=11, BFS=17 days)

Emergent EVL
(n=454)
EVL success EVL failure
(n=407, 89.6%) (n=47,10.4%)
Active treatment
[n=36, Bleeding free survival
(BFS)=294.5 days]
EVO only EVL retrial only Combined modality TIPS

(n=23, BFS=360 days)

(n=6, BFS=224.5 days)

(n=6, BFS=209.5 days)

(n=1, BFS=209 days)

SB tube only
(n=7, BFS=17 days)

Medical treatment only
(n=4, BFS=12.5days)

EVO + SB tube
(n=3, BFS=23 days)

EVL + SB tube
(n=3, BFS=394 days)

Fig. 3. Flow chart of the on-site rescue treatments for EVL failure. EVL, endoscopic variceal ligation; EVO, endoscopic variceal obturation;
TIPS, transjugular intrahepatic portosystemic shunt; SB tube, Sengstaken—Blakemore tube.
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Rebleeding from a variceal source was assessed in patients
with EVL failure. The median bleeding-free survival was the
longest in patients who received EVO (360 days), followed
by EVL retrial (224.5 days), combination treatment (209.5
days), TIPS (209 days), and SB tube insertion (17 days).
Rebleeding occurred earliest in the medical treatment-only
group (12.5 days). The median bleeding-free survival was lon-
ger in the active rescue treatment group than in the non-active
rescue treatment group, but without statistical significance
(294.5 days vs. 17 days, respectively, p=0.2) (Fig. 3).

Complications related to rescue treatments were ulcers
(21.7%), mild fever (17.4%), and bacteremia (8.7%) in the EVO
group; mild fever (50.0%) and ulcers (16.7%) in the retrial
EVL group; and pressure ulcers (28.6%), pneumonia (14.3%),
and bacteremia (14.3%) in the SB tube insertion group.

5. The relationship between previous EVL sessions and
EVL failure
The rate of EVL failure was the lowest (4.3%, 10/235) in
patients without a history of previous EVL, and increased with
repetitive EVL sessions (16.0%, 15/94, for the second EVL
session; 17.6%, 22/125, for the third or more EVL session,
p<0.01) (Fig. 4).
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DISCUSSION

EVL failure is a situation that even an experienced endo-
scopist can face during endoscopic procedures. However,
there are limited data with respect to the risk factors of EVL
failure, and no rescue treatments have been clearly
evaluated. Chen et al.*® reported an EVL failure rate of 4.8%
for acute EV hemorrhage; however, they failed to discuss the
cause of EVL failure and the potential rescue treatments.
Another study reported that emergent endoscopic treatment
failed to achieve hemostasis in 10-20% of patients.*® Patients
who did not achieve hemostasis are at an increased risk for
experiencing exsanguination and death. If one endoscopic
modality fails to control bleeding, it is reasonable to try a
different treatment modality. However, data regarding a sec-
ond on-site endoscopic treatment attempt are Iacking,.19

This study is unique in that the incidence rate, risk factors,
and on-site rescue treatments of EVL failure were all compre-
hensively evaluated. EVL failure occurred in 10.4% of patients
in the present study, which is consistent with the rates that
were observed in other previous studies.”® We found that
male patients, initial hypovolemic shock, active bleeding on
endoscopy, and previous EVL history increased the risk for
EVL failure. However, PVT, HCC, hemoglobin level, platelet
count, prothrombin time index, aspartate aminotransferase to
platelet ratio index score, and Child-Pugh-Turcotte score were

100
)/ p<0.01
20 p=0.16
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s
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0 3.4% 10.1% 15.4% Fig. 4. Relationship between the
1' é >'3 numbers of EVL session and EVL
- failure. EVL, endoscopic variceal
Number of EVL sessions (n) ligation.
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not significantly associated with EVL failure.

In emergent EVL conditions, various factors, including he-
modynamic instability, poor visual field due to massive blood
clots, and poor cooperation by the patient may hinder EVL
from being performed successfully. In our study, the most
common cause of EVL failure was an unsuctioned esophageal
varix due to previous EVL-induced scars. The EVL failure rate
was the lowest in patients without a history of previous EVL,
but increased with repetitive EVL sessions. According to these
findings, we suggest that repeated EVL might increase the
chance of EVL failure due to increased fibrosis of the esoph-
ageal mucosa. However, further studies are needed to confirm
this finding,

Regarding the on-site rescue treatments, the most common
rescue therapy for patients with failed EVL was EVO. Other
rescue therapies included SB tube insertion, EVL retrial, combi-
nation modalities (such as EVO following insertion of an SB
tube, EVL retrial following SB tube), TIPS, and medical treat-
ment only. Hemostasis was achieved in 91.7% (33/36) of pa-
tients with EVL failure after immediate active rescue treatment.
Active treatments using EVO, EVL, TIPS, or combination treat-
ments were more effective than non-active treatments, such
as insertion of an SB tube or medical treatment only. Furthermore,
there was a tendency of shorter median bleeding-free survival
in the non-active treatment group than in the active treatment
group; however, this was without statistical significance. This
finding may be explained by the small number of patients
(n=47) in this study. Accordingly, on-site active rescue treat-
ments should be considered in patients with EVL failure.
However, the number of failed patients was not large enough
to determine which rescue treatment was the most effective,
and the rescue treatment modalities that were used in the
present study were not randomly assigned. Thus, the most
efficacious rescue treatment in the management of EVL failure
remains unknown, and large, prospective, randomized studies
are warranted.

Tissue adhesives, such as NBC, have been used to manage
esophageal variceal bleeding, since they promote immediate
obturation of the vessel after injection of NBC.° Cipolletta
et al.”° reported that EVO using NBC initially achieved hemo-
stasis at a rate of 94.2% in patients with esophageal variceal
bleeding. EIS is performed by an injection of sclerosant
(ethanolamine or polidocanol) into the varix. One to 2 mL of
sclerosant is injected at each site, with a total of 10-15 mL

per session. EIS is reported to be effective in about 80-90%
for hemostasis in cases of EV bleeding.18 However, previous
studies showed that EVO may be more efficacious and safer
than EIS for treating acute esophageal variceal hemorrhage.
Moreover, EVO improved the clinical outcomes, such as in-hos-
pital mortality compared to EIS.°" Furthermore, EIS is more
time-consuming compared to EVO in emergency condition.
According to these findings, we had performed EVO for rescue
treatment in EVL failure cases. In our study, EVO as an on-site
rescue therapy was safe and effective for hemostasis in
21/23 patients (91.3%). To date, the efficacy and safety of
EVO in patients with failed EVL have not been fully evaluated.
This study is novel in that it showed that the on-site rescue
EVO effectively achieved hemostasis in patients with failed
EVL.

Balloon tamponade, as a single therapy, may control the
initial variceal bleeding in >80% of patients.”" However, hemo-
stasis is transient, and it is associated with a high rate of
complications (such as aspiration pneumonia, necrosis of the
esophagus, or airway obstruction) and a mortality rate of 20%.
It is recommended that a balloon tamponade should only be
used as a temporary bridge, and the treatment should not
be continued for more than 24 hours.? Recently, esophageal
self-expandable metallic stents have been shown to be more
effective and safer than balloon tamponade; however, this
study included a small number of patients.”

A recent study showed that salvage TIPS achieved hemo-
stasis in 90-100% of patients, with a rebleeding rate of
6-16%, in-hospital mortality rate of 75%, and 30 day mor-
tality rate of 15%.>> Early TIPS should be considered at high
risk of treatment failure according to the Baveno VI
consensus. However, given that the rescue TIPS is still as-
sociated with high mortality, it is related to the develop-
ment of hepatic encephalopathy in one-third of patients.24
Patients with heart failure, multiple hepatic cysts, and un-
controlled systemic infection are contraindicated for TIPS;
and Child-Pugh-Turcotte score >14 points, encephalopathy,
PVT, and HCC are relative contraindications. However, pa-
tients with contraindications for TIPS (e.g., CTP class C, PVT,
and HCC) are at increased risk of recurrent EV bleeding.
Moreover, TIPS may necessitate the urgent transfer of he-
modynamically unstable patients to a specialized liver cen-
ter because appropriate interventional radiology expertise
may not be present in every medical center. Therefore, pa-
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tients who are not eligible for early TIPS may benefit from
In the
present study, the success rate of emergent rescue TIPS

on-site rescue treatments in case of EVL failure.

was 33.3%, which was lower than the rate of 84% reported
in other studies.”® The reason for the low success rate
might be due to the small number of patients who were in-
cluded in our study and the hemodynamic instability of
these patients.

The rate of bleeding-related death in the present study was
7%, which was lower than the rate of 15-20% reported in
other studies.?® In the present study, there was a tendency
of higher bleeding-related death in the EVL failure group
(12.8%) compared with the EVL success group (6.4%). We
think that active rescue treatments, through which most
bleeding were successfully controlled, might have reduced
bleeding-related death in the EVL failure group.

The present study has some limitations. First, this is a retro-
spective study, which may lead to various biases, such as
patient selection and information. Second, since this is a sin-
gle-center study, the results cannot be generalized to other
patient populations. Third, the number of patients with failure
was not so large as to evaluate which rescue therapy is the
most effective. Furthermore, the rescue treatments were not
randomized and were dependent on the endoscopist’s experi-
ence; therefore, there was a selection bias depending on the
patient’s situation. The most effective rescue treatment in the
management of patients with EVL failure remains unknown.
In conclusion, risk stratification of EVL failure should be con-
ducted before performing EVL, and active on-site rescue treat-
ments should be undertaken in case of EVL failure.
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