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Successful endoscopic treatment of bleeding gastric varices with n-butyl-2-
cyanoacrylate and lipiodol mixture injection

Kanayan mide varislerinin n-butil-2-siyanoakrilat ve lipiodol karigimi enjeksiyonu ile basarili
endoskopik tedavisi
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ABSTRACT

Objectives: The aim of this study was to determine ef-
fect of N-Butyl-2 Cyanoacrylate (CA) and lipiodol mixture
injection for hemostasis of bleeding gastric varices or le-
sions, which had bled from gastric varices.

Materials and methods Fifteen patients with active
bleeding or bleeding findings within two weeks who ad-
mitted to endoscopic unit of a low volume medical center
were evaluated retrospectively between 2003 and 2010.
We carried out endoscopic sclerotherapy successfully to
gastric varices with combination of N-Butyl-2 Cyanoacry-
late and Lipiodol (CALM), with dramatical success over
months after sessions of sclerotherapy for each patient.

Results: Sclerotherapy with cyanoacrylate achieved
hemostasis in all actively bleeding nine patients initially.
Rebleeding occurred in a patient 24 hours later and in
another patient two months later (2/15, 13.3%). Eradica-
tion of gastric varices was achived in 13 (86.7 %) patients
during follow-up. One patient was operated because of
rebleeding. One patient died as a result of liver failure.
Five-year survival rate of the patients after eradication of
gastric varices was 14/15 (93.3%).

Conclution: This study indicated that sclerotherapy with
N-Butyl-2 Cyanoacrylate and lipiodol mixture is an effec-
tive treatment method for patients with bleeding gastric
varices and also for eradication of gastric varices.

Key words: Endoscopic sclerotherapy, cyanoacrylate,
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INTRODUCTION

Gastric varices (GV) are the hemodynamic re-
sult in patients with portal hypertension. Approxi-
mately 20% of patients with portal hypertension

OzZET

Amag: Bu calismadaki amacimiz kanayan veya daha
Once kanamis olan gastrik varislerde syanoacrilat ve lipi-
odol karisiminin hemostazdaki etkisini saptamaktir.

Gereg¢ ve yontem: 2003-2010 tarihleri arasinda aktif
kanayan veya kanama bulgusu olan ve iki hafta iginde
endoskopi Unitesine kabul edilen 15 hasta retrospektif
olarak degerlendirildi. Syanoacrilat ve lipiodol karigimini
gastrik varisli hastalarda basarili sekilde uyguladik ve tim
hastalara endoskopik islem, varisler basaril sekilde teda-
vi edilene kadar aylik peryotlarla tekrarlandi.

Bulgular: Syanoacrilatli skleroterapi ile aktif kanayan 9
hastada baglangicta hemostaz saglandi. Tekrar kanama,
1 hastada 24 saat sonra diger hastada 2 ay sonra géruldu
(2715, %13,3). Takip suresince gastrik varis eradikasyonu
13 hastada (%86,7) basarildi. Bir hasta tekrar kanama-
dan opere edildi diger hasta karaciger yetmezliginden
oldu. Gastrik varis eradikasyonundan sonra 5 yillik yasam
14/15 (%93,3) idi.

Sonug: Bu galismada aktif kanayan ve kanama isareti
olan gastrik varisli hastalarda syanoacrilat lipiodol kombi-
nasyonu ile skleroterapinin etkili tedavisi gosterildi.

Anahtar kelimeler: Endoskopik skleroterapi, siyanoakri-
lat, lipiodol, gastrik varis

suffer from GV.!2 GV associated with esophageal
varices named as gastroesophageal varices (GOV)
are listed as: type 1 (GOV1), along the lesser curve,
or type 2 (GOV2), along the fundus and the ones
present in isolated places named as isolated gastric
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varices (IGV), are listed as: in the fundus IGV 1,
in the ectopic sites of stomach or in the first part of
the duodenum IGV2." GV bleeding is an important
lethal complication of cirrhosis, and it’s secondary
to portal hypertension.> Hemorrhage caused by GV
is usually severe and hemostatic control is reported
to be more difficult, compared with esophageal va-
riceal bleeding. The high early mortality rate of va-
riceal bleeding has been prime motivation for treat-
ment of patients. Incidence rate of bleeding in portal
hypertension and cirhosis has been reported as 55
to 78%. Patients who bleed from gastric varices ap-
pear to have high mortality.'

Several methods have been tried in order to treat
GV bleeding with variable success.*” Endoscopic
sclerotherapy is an effective theurapeutic modality
of fundal varices bleeding. Many sclerosants have
been used for variceal sclerotherapy. Intravariceal
injection of cyanoacrylate (CA) produced at ini-
tial hemostasis has a rate of 87% to 100%. After
the initial treatment subsequent sclerotherapy ses-
sions have been required to achieve oblitaration of
varices.®!? Oblitaration effect of CA is excellent on
IGV1. However this effect in patients without ac-
tive bleeding is controversial.!! Effective variceal
oblitaration is determined, but early rebleeding rate
was very high."?

The aim of this study was to determine the ef-
fect of N-Butyl-2 Cyanoacrylate (Histoacryl, Braun
Dexan) and lipiodol mixture (CALM) injection
for hemostasis of actively bleeding GV and lesion
which had bled from GV.

MATERIALS AND METHODS

The study included 15 patients who were admitted
for emergency treatment of gastric fundal variceal
bleeding or lesions which had bled from gastric fun-
dal variceal, between 2003 and 2010. The patients
were evaluated retrospectively.

Inclusion Criteria

The inclusion criteria were active fundal gastric va-
riceal hemorrhage, a recent history of bleeding at-
tributed to fundal gastric varices. Active bleeding
was defined as observed spurting or oozing of blood
from a fundal varix or the presence of an overlying
clot and absence of any other source of bleeding,
such as esophageal varix, portal hypertensive gas-

tropathy, or gastric antral vascular ectasia. Eleven
patients presented with acute GV bleeding. Past
bleeding: Patients with large GV, with absent esoph-
ageal varices, who had bled in the past from GV
were included in this category. Four patients pre-
sented with past bleeding.

All patients were requested to sign an informed
consent before endoscopic procedure.

Exclusion Criteria

Patients who were undergoing endoscopic sclero-
therapy or banding for esophageal varices, pregnan-
cy, inability to give informed consent for the proce-
dure, multi-organ failure, patients with hepatorenal
syndrome or hepatic encephalopathy and patients
not giving informed consent for endoscopic proce-
dures were excluded.

Gastric varices

The gastric varices were classified according to their
location using the Sarin classification: Varices in the
esophagus and lesser curvature (GOV1); varices in
the esophagus and gastric fundus (GOV2); varices
in the fundus only (IGV1), or at ectopic sites such
as the body, antrum, or duodenum (IGV2). Further-
more, varices were classified based on their size as
F1 (mild, linear, tortuous), F2 (moderate, nodular)
or F3 (severe, tumorlike). In case of active bleeding,
the hemorrhage was described as either oozing or
spurting. The presence of a clot or a tear on a varix
with blood in the stomach and without any evidence
of another bleeding source was also considered a
sign of active variceal bleeding.

Endoscopic and medical treatment

In our endoscopy unit, a mixture of N-Butyl-2 Cy-
anoacrylate (Histoacryl,Braun Dexan) and Lipiodol
(CALM) 0,5 mL to 0,5 mL ratio was applied using
a front-view type endoscope (Olympus, CV 240,
Tokyo, Japan) in the retroflexed position. N-butyl-2
-cyanoacrylate and lipiodol are mixed in equal pro-
portions before use and are injected into the varices
using a 23 gauge disposable sclerotherapy needle
catheter (Boston Scientific, Tokyo, Japan) that is
passed through the biopsy canal. Before adminis-
tering the mixture, the needles are flushed with just
enough isotonic sodium chloride solution for a few
drops to appear at the tip. The mixture is then ap-
plied in different quantities as needed to achieve he-
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mostasis, after which the canal is again flushed with
the same amount of sodium chloride solution that
was used before. To decrease the risk of a variceal
tear the tip of the needle is withdrawn before the
glue sets, after which the catheter is held in place for
3—4 s to prevent leakage of the mixture from the va-
rices. CALM was tried to be injected intravaricely
without extravasation of solution which may give
damage to the endoscopes. | mL of CALM was per-
formed for each session of the GV sclerotherapy.

We observed and felt when the needle is pene-
trating the variceal wall. We repeated sclerotherapy
with same volume of CALM if the active bleeding
was persistant. If GV remained soft and not obliter-
ated enough, sclerotherapy procedure was carried
on for eradication of large varices once a week until
obtaining the optimum theurapeutic effect accord-
ing to the endoscopic examination. CALM was tried
to be injected intravaricely without extravasation of
solution which may give damage to the endoscopes.
1 mL of CALM was performed for each session of
the GV sclerotherapy. We observed and felt when
the needle is penetrating the variceal wall. We re-
peated sclerotherapy with same volume of CALM
if the active bleeding was persistant. Patients are re-
evaluated 4-6 weeks after the index endoscopy, and
variceal obliteration is checked by probing with a
catheter tip. The glue injection is repeated every 4-6
weeks until obliteration is achieved, after which a
follow-up endoscopy is performed at 3-month in-
tervals.

For all patients who presented with gastric
bleeding, appropriate fluid resuscitation, prophylac-
tic antibiotics, proton pump inhibitor and somatosta-
tin infusion were initiated before each procedure.
All of the acute bleeders received the vasoactive
drug somatostatin infusion for 72 hours after admis-
sion. We followed up patients for a long time to de-
termine outcome, variables were initial hemostasis
rate, early and late rebleeding rate, recurrence rate
of GV mortality and sclerotherapy complications.

Statistical analysis

All data were expressed as mean + SD or percent-
age. Statistical significance was determined using
the chisquare test and significance was taken at P <
0.05. The statistical analysis was performed using
the SPSS package (version 16.0 J; SPSS Inc., Chi-
cago, Illinois, USA).

RESULTS

A total of fifteen patients (mean age: 51 + 16.2
years; range 19-75 years; 10 males-5 females) with
GV underwent endoscopic sclerotherapy with N-
butyl-2-cyanoacrylate (Histoacryl, Braun Dexan)
and lipiodol mixture (CALM) injection between
2003 to 2010. The etiology of portal hypertension
patients was liver cirhosis (11/15, 73%) and non-
cirhotic portal hypertension (NCPH) (4/15, 27%).
Cirrhosis was HBV related in five patients, alcohol
related in three patients, and with unknown etiology
in three patients. NCPH causes of GV included por-
tal vein trombosis (2/4) and splenic vein trombosis
(2/4). The number of Child-Pugh A, B, and C cases
according to severity of liver disease were 4, 6, and
1, respectively.

All of the patients had gastric varices (10 IGV
1, 4 GOV 1, 1 GOV 2). The majority of GV were
IGV 1 (10/15, 66.7 %). The mean number of up-
per gastrointestinal bleeding was 2.6 = 2.4 (range
0-10) at the presentation. Nine patients had active
GV bleeding during endoscopic examination. Five
patients had achieved eradication of esophageal va-
rices before sclerotherapy.

Actively gastric varice bleeding was observed
in most of the patients during endoscopic examina-
tion (9/15, 60%). CALM injection sclerotherapy
achieved hemostasis in all of the actively bleed-
ing patients during initial endoscopic examination
(9/9). Only one patient had rebleeding within 24
hours. Eradication of gastric varices was achieved
in 13 (86,6%) patients. A mean number of 1.7 + 1.03
(range, 1-4) sessions was required to eradicate the
gastric varices; 9 patients required 1 session; 2 pa-
tients required 2 session; three patients required 3
session, 1 patient required four session (range 1-4).
The volume of prepared CALM required to control
the bleeding gastric varices ranged from 1 to 4 ml
with a mean total volume of 1,7 = 1.03 mL of CA
was used. Number os sessions of endoscopic scle-
rotherapy with CA was 1.7 £ 1.03 (range, 1-4), re-
sulting obliteration of GV in all patients. Only six
patients (6/15, 40%) had more than 2 sessions of
sclerotherapy.

Recurrence of gastric varices was observed
in two patients after 6 months from sclerotherapy
(2/15). An early and a late rebleeding was deter-
mined in two patients (2/15, 13,3%). Early rebleed-
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ing occurred 24 hours artery sclerotherapy. This pa-
tient was operated because of uncontrolled rebleed-
ing. One patient died because of liver failure during
follow-up (1/15, 6.6%). We observed one damage
case of endoscope because of CA leakage. There
were no major systemic and local complications
such as cerebral stroke, pulmonary embolism, por-
tal vein embolism and splenic infarction. None had
remarkable changes in blood tests and vital signs
after sclerotherapy.

Four patients with NCPH had no signicicant
differences in age, sex, number of bleeding epi-
sodes, number of sessions required for erredication
of gastric varices, complications, and amount of
CALM used.

Table 1. Patients demographics and clinical characteris-
tics

Number of patients 15

Male / Female 10/5

Mean age 51+ 16.2 (19-75)
IGV 1 10/ 15 (66.7 %)
GOV 1 4715 (26.7 %)
GOV 2 1/15 (6.6 %)

9/15 (60 %)
6715 (40%)
4/6/1

Active bleeding
Recent bleeding

Child-PughA/B/C

IGV: isolated gastric varices, GOV: Gastroesophageal
varices

Table 2. Etiology of portal hipertension

Cirrhosis 11 /15 (73%)
HBV 5/11
Alcohol 3/11
Unknown 3/11

NCPH 4115 (27 %)
Portal vein trombosis 2/4
Splenic vein trombosis 2/4

NCPH: Noncirrhotic Portal Hypertension
HBV: Hepatitis B viruses

Table 3. Hemostasis for gastric varices

Mean volume of CA required 1,741.03 mL
Mean sessions of sclerotherapy 1.7
Hemostasis rate for active bleeding of GV 9/9 (100%)
2/15 (13%)
1/15 (6.6%)
1/15 (6.6%)
2/15 (13.3%)

(0/15)

Recurrent bleeding rate
Early rebleeding rate
Late rebleeding rate
Recurrence of GV

Bleeding Mortality

CA: Cyanoacrylate, GV: Gastric varices

DISCUSSION

In the present study, we have documented succesful
eradication of either bleeding or non-bleeding gas-
tric varices with CALM. CALM is a cheap and safe
method for gastric varice eradication.

The incidence of gastric variceal bleeding is lower
than esophageal varices. However, bleeding from
GV results in more severe hemorrhage and higher
mortality because of large draining veins and abun-
dant blood flow.! Efficacy of CA sclerotherapy for
emergency and elective IGV 1 bleeding is excellent.
Cyanoacrylate sclerotherapy is first line treatment of
acute IGV1 bleeding” however use of CA in patients
without acute bleeding is controversial, because re-
bleeding rate was relatively high.'""* Most rebleed-
ing occurred in first year after CA sclerotherapy
during 10 year follow-up.'*

Cyanoacrylate is a hydrophilic polymer and
spontaneously polimerized in water. Because of
this property, it has been used to obliterate actively
bleeding gastric varices.'>!>!® We achieved hemo-
stasis in actively bleeding patients during initial
endoscopic examination with injection of CALM
solution (9/9). This property of CALM was very
important for obliteration of gastric varices imme-
diately in emergency conditions. Only one patient
had rebleeding within 24 hours (1/15,6.6%) and was
operated. One patient with initial hemostasis had re-
current rebleeding after 3 months and died because
of liver failure during follow up.

At this study, CALM has no adverse effects
on liver function according to Child-Pugh classifi-
cation. A previous study indicated that N-Butyl-2
Cyanoacrylate injection had little influence on the
survival of patient with advanced liver failure.!%!"18
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One patient died from liver failure during follow
up.

At this study most of the patients applied in
emergency conditions because of active bleeding.
We had demonstrated successful initial hemostasis
of active gastric varices bleeding. Early hemostasis
rate in actively bleeding patients was 88.8% (8/9)
and five-year survival rate of patients with cirhosis
was 90.9% (10/11). Rare but serious complications
like cerebral stroke, pulmonary embolism, portal
vein embolism and splenic infarction!! of endoscop-
ic sclerotherapy was not observed in our cases and
rebleeding rate is lower ( 2/15, 13.3%) than previ-
ous reports (30%).'2131920 Two patients had recurrent
gastric varices and thirteen patients had a clinical
course of more than 4 years without any recurrence.
Extravasation of solution, which gave damage to
the endoscope, was occurred in a case.

There were some limitations to our study. The
first is the small number of patients in a retrospec-
tive manner. Large number of patients with gastric
varices bleeding may be necessary to confirm our
results. Second, a control group including a method
other than CALM such as band ligation, alcohol
injection would further demonstrate the efficacy of
CALM.

In conclusion, the optimal treatment of gastric
varices remain unclear. Nb2c-lipiodol mixture is a
low-cost, effective and easy to use treatment. This
study indicated that sclerotherapy with N-Butyl-2
Cyanoacrylate and lipiodol mixture may be an ef-
fective treatment method for patients with gastric
varice bleeding in emergent and elective conditions.
Patients with cirrhosis and NCPH have high eradi-
cation rate of gastric varices with -Butyl-2 Cyano-
acrylate and lipiodol mixture as a sclerosing agent
and relatively low complication rate.
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