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PROSPECTIVE STUDY

Efficacy and safety of endoscopic prophylactic treatment
with undiluted cyanoacrylate for gastric varices
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Abstract late recurrence with GV bleeding after 35 mo of follow-
up; overall, GV recurrence was observed in 2 patients
AIM: To evaluate the efficacy and safety of undiluted (10%), after 6 and 35 mo of follow-up, and GV bleed-
N-butyl-2 cyanoacrylate plus methacryloxysulfolane ing rate was 5% (1 patient). Mild epigastric pain was
(NBCM) as a prophylactic treatment for gastric varices reported by 3 patients (15%). No mortality or major
(GV) bleeding. complications, including embolism, or damage to equip-
ment were observed.
METHODS: This prospective study was conducted at a
single tertiary-care teaching hospital between October CONCLUSION: Endoscopic injection with NBCM, with-
2009 and March 2013. Patients with portal hyperten- out lipiodol, may be a safe and effective treatment for

sion (PH) and GV, with no active gastrointestinal bleed- primary prophylaxis of gastric variceal bleeding.
ing, were enrolled in primary prophylactic treatment
with NBCM injection without lipiodol dilution. Initial di- © 2014 Baishideng Publishing Group Inc. All rights reserved.

agnosis of GV was based on endoscopy and confirmed
with endosonography (EUS); the same procedure was Key words: Gastric varices; Primary prevention; Endos-
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hemorrhage

Core tip: In this prospective study, a total of 20 pa-
tients with portal hypertension and gastric varices (GV)
were referred for primary prophylaxis of GV bleeding
with endoscopic injection of N-butyl-2 cyanoacrylate
plus methacryloxysulfolane (NBCM) without lipiodol
dilution. Eradication of GV was observed in all patients.
Overall, GV recurrence confirmed by endosonography
was observed in 2 patients (10%), after 6 and 35 mo
of follow-up. The prevalence of GV bleeding was 5%
(1/20 patients). No major complications, such as em-
bolism occurrence or death, were observed. Undiluted
NBCM may be a safe and effective prophylactic against
GV bleeding.
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INTRODUCTION

Gastric varices (GV) are less common than esophageal
varices (EV) and ate estimated to be present in approxi-
mately 20% of patients with portal hypertension (PH).
Risk of rupture is lower for GV than EV, however GV
rupture can be extremely severe and difficult to control,
and is associated with higher mortality than EV bleeding
(25%-45%)"".

Endoscopic ultrasound (EUS) is a very sensitive tool
for GV detection”. It is also very useful for the assess-

ment of GV obliteration with tissue adhesive injection
[3:4]

and predicting recurrence of varices

Since its introduction in the 1980s, endoscopic ther-
apy with cyanoacrylate (CYA) improved the treatment
of GV bleeding, achieving hemostasis rates of 89% to
100%, and reducing the rate of recurrent bleeding to
below 30%". Treatment of GV using glue injection is
a well-established procedure. The most commonly used
preparation of CYA is N-butyl-2 cyanoacrylate (Histoac-
rylm’; B. Braun, Germany) diluted with lipiodol (Lipiodol
Ultra Fluid®; Guerbert Roissy, France). The adverse
events associated with CYA injection are usually minor
(fever and mild abdominal pain); however, treatment can
be associated with major and potentially life-threatening
adverse events, usually related to peripheral emboliza-
tion of polymerized glue, such as pulmonary embolism,
splenic vein and portal vein thrombosis, splenic infarction
and recurrent sepsism.

Glubran 2° (GEM; Viareggio, Italy) is a preparation
of N-butyl-2 cyanoacrylate plus methacryloxysulfolane
(NBCM). NBCM has a longer polymerization time than
pure N-butyl-2 cyanoacrylate and does not usually require

Roishidenge ~ WJGE | www.wjgnet.com

Franco MC et a/. Undiluted cyanoacrylate for gastric varices

255

dilution with lipiodol[sl. NBCM seems to be as safe and
effective as the combination of N-butyl-2 cyanoacrylate
and lipiodol for GV obliteration”.

Our study was conducted to evaluate the efficacy and
safety of endoscopic injection of NBCM without lipi-

odol as a prophylactic treatment for GV bleeding.

MATERIALS AND METHODS

This prospective study was conducted between October
2009 and March 2013 at Sao Paulo Hospital, Federal
University of Sio Paulo, Brazil, a tertiary-care teaching
hospital. All patients gave written informed consent be-
fore enrollment. The study was approved by the Ethics
Committee of our institution and was conducted in ac-
cordance with the World Medical Association Declara-
tion of Helsinki-Ethical Principles for Medical Research
Involving Human Subjects.

The following outcomes were analyzed: efficacy (GV
eradication); safety (adverse events related to cyanoacry-
late injection); GV recurrence; GV bleeding and mortality
related to GV treatment.

Patients

Patients with PH and large GV (> 10 mm) and no previ-
ous GV bleeding were eligible. Patients were followed
clinically and endoscopically. Patient age varied from
18 to 75 years. Exclusion criteria were prior endoscopic
treatment for GV, history of hepatocellular carcinoma,
pregnancy.

Diagnosis of PH and liver disease was based on
physical examination, biochemical tests, imaging studies
including Doppler evaluation of the splenoportal axis
and histological evidence. Patients were classified accord-
ing to the Child-Pugh classification as having class A, B,
or C liver disease.

Endoscopic diagnosis and interventions

All endoscopic procedures were performed under con-
scious sedation using the standard technique. Patients with
esophageal varices who were high risk for bleeding un-
derwent esophageal variceal eradication with endoscopic
band ligation (EBL) prior to GV treatment. Satin’s classi-
"l was used to classify GV as type 1 gastroesopha-
geal varices (GOV-1), type 2 gastroesophageal varices
(GOV-2), type 1 isolated gastric varices (IGV-1) or type
2 isolated gastric varices (IGV-2); Hashizume’s schema'"”
was used to classify the form of GV as tortuous (F1),
nodular (F2) or tumorous (F3) and the presence of red
color signs was recorded. Presence and severity of portal
hypertensive gastropathym were also documented. An
EUS examination was performed to confirm the pres-
ence of GV.

GV puncture, preferentially at the center of the varix,
was performed using a regular injection catheter (19
gauge needle), filled with distilled water. Once the in-
travariceal position of the needle was confirmed, 1 mL
of undiluted NBCM was injected followed by enough

fication
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Table 1 Demographic characteristics of patients 7 (%)

Table 2 Endoscopic characteristics of patients 7 (%)

Characteristics Patients (7 = 20)

Characteristics Patients (7 = 20)
Mean age in years 47.35+11.37
Male 15 (75)
Etiology

Viral 9 (45)

Alcohol 5 (25)
Schistosomiasis 2 (10)

Other 4 (20)
Child-Pugh class

A 13 (65)

B 7 (35)
Prior history of UGB 10 (50)
Eradication of EV 18 (90)
Propranolol use 12 (60)

UGB: Upper gastrointestinal bleeding; EV: Esophageal varices.

distilled water to flush all the glue into the GV. The
needle was then removed. If necessary, glue injection was
repeated at a subsequent session (at 3 mo), up to a maxi-
mum injected volume of 2 mL of NBCM.

GV eradication was assessed by endoscopically de-
tectable features, no varices, residual scar or residual
hard varices - assessed by touching with closed forceps
- and EUS was used to confirm that there was no blood
flow into residual varices. A linear array echoendoscope
(EG-530 UT; Fujinon, Saitama, Japan) with VP4400 pro-
cessor (Fujinon; Saitama, Japan) or SU-7000 ultrasonic
processor (Fujinon; Saitama, Japan) was used to petform
EUS. Endoscopic follow-up was performed at 3-mo
intervals until GV eradication was observed; subsequent
reevaluations were made at 3, 6 and 12 mo. Later follow-
ups were performed yearly. Any clinical suspicion of
gastrointestinal bleeding prompted an endoscopic exami-
nation.

Statistical analysis

Quantitative variables were expressed as means = SD or
medians (ranges). Qualitative variables were expressed as
frequencies and percentages. Statistical analysis was per-
formed using SPSS 13.0 for Windows.

RESULTS

A total of 20 patients with PH and large GV were includ-
ed in this study. Demographic characteristics of patients
are listed in Table 1. According to the Child-Pugh classi-
fication 13 (65%) patients had class A disease, and 7 (35%)
class B. We attributed the higher than normal proportion
of patients with Child-Pugh A to the design of the study,
which selected patients for primary prophylaxis of GV
bleeding. Ten patients had a history of upper gastroin-
testinal bleeding (UGB), due to EV bleeding. Eighteen
(90%) patients underwent endoscopic treatment with
EBL to eradicate EV before the beginning of the study;
the remaining patients had no EV. Twelve patients were
taking Propranolol. Most patients presented with GV
type GOV1. The endoscopic characteristics of patients
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GV Classification
GOV1 13 (65)
GOV2 3 (15)
IGV1 4 (20)
Form of GV
F1 7 (35)
F2 or F3 13 (65)
PHG
Mild 16 (80)
Severe 4 (20)
RCS 4 (20)

GV: Gastric varices; GOV1: Type 1 gastroesophageal varices; GOV2: Type
2 gastroesophageal varices; IGV1: Type 1 isolated gastric varices; PHG:
Portal hypertensive gastropathy; RCS: Red color signs.

Table 3 Overall results of gastric varices treatment with

cyanoacrylate injection 7 (%)

Characteristics Patients (7 = 20)

GV eradication 20 (100)
Number of sessions

1 13 (65)

2 7 (35)
Mean volume NBCM injected in mL 1.37 £0.48
Recurrence rate

3 mo 0

6 mo 1(5)

>2yr 1(5)

Total 2 (10)
Median follow-up in months (range) 31 (6-40)
Late bleeding rate 1)
Minor adverse events' 3 (15)
Major adverse events 0
Opverall mortality rate 0

'Epigastric pain. GV: Gastric varices; NBCM: N-butyl-2 cyanoacrylate plus
methacryloxysulfolane.

are listed in Table 2.

After treatment with undiluted NBCM GV eradica-
tion was observed in all patients (Table 3). GV oblitera-
tion was achieved in 1 session in 13 (65%) patients and
in 2 sessions in 7 (35%) patients, with a mean NBCM
volume of 1.37 ml. (SD = * 0.48) (Figure 1). Eighteen
patients underwent EUS before CYA injection and GV
was confirmed in all patients; 12 (66%) had perigastric
collaterals, 9 (50%) had paragastric collaterals and 5 (28%0)
had perforating veins. Eradication of GV after treatment
was confirmed in 18 patients using EUS. In two patients
GV eradication was based on endoscopic critetia, without
EUS evaluation. Only 1 (5%) patient expetienced GV re-
currence, confirmed by EUS, at 6-mo follow-up. He had
hepatitis C infection (Child-Pugh A), and large (F2) type
2 gastroesophageal varices with red spots.

A late endoscopic follow-up, at least 2 years after
eradication, was performed in 16 (80%) patients. Late re-
currence of GV, confirmed by EUS, was observed in one
patient at a 35-mo follow-up. This patient had alcohol-
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Figure 1 Endoscopic view of cyanoacrylate injection therapy. A: Initial view before injection; B: Aspect immediately after glue injection; C: Six months after injec-

tion.

related liver disease (Child-Pugh B), large (F2) type 1 gas-
troesophageal varices at the first endoscopic evaluation.
He presented with upper gastrointestinal bleeding with
no significant clinical consequences, and was treated with
a second CYA injection and suffered no adverse events.
Four patients were lost during follow-up, although none
were readmitted to our hospital with GV bleeding. Over-
all, the GV recurrence rate was 10% and the GV bleeding
rate was 5%, over a median of 31 mo (range: 6-40 mo).

No mortality was observed during our study. Mild
epigastric pain was reported by 3 patients (15%). No
major adverse events (systemic embolism, sepsis or gas-
trointestinal bleeding due CYA injection) or damage to
equipment were observed (Table 3).

DISCUSSION

Endoscopic therapies for esophageal varices, such as
band ligation and injection of sclerosant agents, have also
been used to treat GV bleeding. However the results in
terms of hemostasis, rebleeding and GV obliteration are
poor compared with CYA injection[s’m], so endoscopic
CYA injection has been recommended as an initial treat-
ment for acute GV bleeding in recent consensus and
guidelines” ", Treatment of GV bleeding using tran-
sjugular intrahepatic portosystemic shunt (TIPS) has also
been studied; although TIPS is as safe and clinically effec-
tive as CYA injection, TIPS placement is associated with
higher long-term morbidity, due to increased incidence
of encephalopathy, and it is also more expensive[m]

There have been recent reports of increased survival
with primary and secondary prophylaxis of GV bleeding
with CYA injectionm’m], but only a few studies have eval-
uated the safety and long-term efficacy of prophylactic
CYA injection[w’zo]. In this study, prophylactic GV eradi-
cation was achieved in all patients with NBCM injection.
The GV recurrence rate was 10% (2/20) and the preva-
lence of late GV bleeding was 5% (1/20). There wete no
reported deaths related to GV bleeding during follow-up.
These results are similar to previously published reports
on prophylactic treatment of GV with Histoacryl® plus
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lipiodol over follow-up periods of up to 2 years. Previous
studies reported eradication rates ranging from 95% to
100%; GV recurrence rates ranging from 4.3% to 14.0%;
GV rebleeding rates from 4.3% to 8.0% and GV-associ-
ated mortality rates up to 4.3%"%,

Greater dilution of CYA with lipiodol seems to in-
crease the risk of embolization!. Most reported major
adverse events after CYA injection, such as distal emboli-
zation and death, occurred in patients in whom this com-
bination was used*"*,

Dhiman ez a/*” reported no embolic events after
switching from CYA diluted with lipiodol (1:1) to un-
diluted CYA injection as a treatment for GV bleeding,
Similarly Kumar ef a/* reported no clinically significant
embolization in 87 patients treated for GV bleeding using
261 injections of undiluted CYA.

NBCM (Glubran 2%) does not require dilution with
lipiodol because it polymerizes a little more slowly than
pure N-butyl-2 cyanoacrylate (Histoacryl®)[8]. One may
hypothesize that after injection into the varix NBCM in
contact with blood polymerizes faster than N-butyl-2 cy-
anoacrylate diluted with lipiodol. Such fast local intravasal
polymerization of undiluted NBCM might be associated
with reduced incidence of embolic events. Further re-
search is required to investigate this hypothesis as there is
currently no published empirical evidence.

In our study there were no major adverse events over
27 injections of undiluted NBCM in 20 patients for GV
prophylactic eradication. Saracco ef al® reported a single
fatal systemic embolism after treatment of GV bleeding
with undiluted NBCM using 2 mLL of NBCM in one ses-
sion, in a patient with idiopathic PH. It is recommended
that CYA be used as 1 mL injections per session, because
larger injected volumes are associated with a higher risk
of peripheral embolization”.

We used EUS to assess GV obliteration and recut-
rence after treatment with NBCM injections. Flow in
residual GV, which would indicate that further CYA in-
jection were requiredm, can be detected using EUS. EUS
has also been used to support GV eradication by CYA
injection into gastric perforating veins, a method which
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appears to be safe and effective, with a low recurrent
bleeding rate™.

This study is significant because there are only few
reports on the efficacy and long-term safety of prophy-
lactic CYA injection for GV, Furthermore, this study
is the first to have evaluated the feasibility, efficacy and
long-term safety of NBCM as a prophylactic treatment
for GV bleeding in adults.

In conclusion, although our findings are subject to
some limitations (small series, patients with good liver
function, one arm design in a single institution, and loss
to follow up of some patients), our results suggest that
endoscopic injection with NBCM, without lipiodol, may
be a safe and effective primary prophylactic for gastric
variceal bleeding,

COMMENTS

Background

Endoscopic cyanoacrylate (CYA) injection has been recommended as initial
treatment for gastric varices (GV) acute bleeding. Band ligation and injection
of sclerosant agents produce worse outcomes in terms of GV hemostasis and
rebleeding than CYA injection. TIPS is associated with increased incidence of
encephalopathy.

Research frontiers

Although a recent publication of Mishra et al has reported reduced risk of first
bleeding and lower mortality with CYN injection, compared with beta-blockers,
for prophylactic treatment of large GV, only a few studies have evaluated the
safety and long-term efficacy of prophylactic CYA injection.

Innovations and breakthroughs

N-butyl-2 cyanoacrylate diluted with lipiodol is the most commonly used CYA
preparation used for endoscopic injection into GV, however it is associated with
a risk of peripheral embolization of polymerized glue. N-butyl-2 cyanoacrylate
plus methacryloxysulfolane (NBCM) does not usually require dilution with lipi-
odol for GV injection, and may be associated with a lower incidence of adverse
events. This is the first study to have evaluated the feasibility, efficacy and long-
term safety of NBCM as a prophylactic treatment for GV bleeding in adults.

Applications
Endoscopic treatment with CYN injection is low cost, widely available, and not
hard to do.

Terminology

NBCM is a preparation of N-butyl-2 cyanoacrylate with methacryloxysulfolane.
NBCM has a longer polymerization time than pure N-butyl-2 cyanoacrylate.
Peer review

It is interesting that this study was the first to determine the efficacy and safety
of prophylactic treatment by undiluted N-butyl-2 Cyanoacrylate plus Methacry-
loxysulfolane (NBCM) for gastric varices. And the authors concluded endoscop-
ic injection with NBCM, without lipiodol, may be a safe and effective treatment
for primary prophylaxis of gastric varices bleeding.
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