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Abstract

AIM: To evaluate the long-term efficacy and safety of
endoscopic obliteration with Histoacryl® for treatment
of gastric variceal bleeding and prophylaxis.

METHODS: Between January 1994 and March 2010
at SoonChunHyang University Hospital, a total of 127
patients with gastric varices received Histoacryl® injec-
tions endoscopically. One hundred patients underwent
endoscopic Histoacryl® injections because of variceal
bleeding, the other 27 patients received such injections
as a prophylactic procedure.

RESULTS: According to Sarin classification, 56 patients
were GOV1, 61 patients were GOV2 and 10 patients were
IGV. Most of the varices were large (F2 or F3, 111 pa-
tients). The average volume of Histoacryl® per each ses-
sion was 1.7 £ 1.3 cc and mean number of sessions was
1.3 £ 0.6. (1 session-98 patients, 2 sessions-25 patients,
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= 3 sessions-4 patients). Twenty-seven patients with
high risk of bleeding (large or fundal or RCS+ or Child C)
received Histoacryl® injection as a primary prophylactic
procedure. In these patients, hepatitis B virus was the
major etiology of cirrhosis, 25 patients showed GOV1 or
2 (92.6%) and F2 or F3 accounted for 88.9% (7 = 24).
The rate of initial hemostasis was 98.4% and recurrent
bleeding within one year occurred in 18.1% of patients.
Successful hemostasis during episodes of rebleeding was
achieved in 73.9% of cases. Median survival was 50 mo
(95% CI 30.5-69.5). Major complications occurred in 4
patients (3.1%). The rebleeding rate in patients with he-
patocellular carcinoma or GOV2 was higher than in those
with other conditions. None of the 27 subjects who were
treated prophylactically experienced treatment-related
complications. Cumulative survival rates of the 127 pa-
tients at 6 mo, 1, 3, and 5 years were 92.1%, 84.2%,
64.2%, and 45.3%, respectively. The 6 mo cumulative
survival rate of the 27 patients treated prophylactically
was 75%.

CONCLUSION: Histoacryl® injection therapy is an
effective treatment for gastric varices and also an ef-
fective prophylactic treatment of gastric varices which
carry high risk of bleeding.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Gastric varices occur in 18%-70% of patients with portal
hypertension™” and are classified as gastro-esophageal vari-
ces (GOV) 1 (esophageal varix extending down to the cardia
or lesser curve) or GOV2 (esophageal and fundal varices).
Isolated gastric varices (IGV) may be located either in the
fundus (IGV1) or elsewhere in the stomach IGV2)". Al-
though the incidence of bleeding from gastric varices is rel-
atively low (10%-36%), when it occurs it tends to be more
severe, to require more transfusion, and to have a higher
mortality rate than esophageal variceal bleeding“‘}s] while
acute bleeding is controlled. Gastric varices have a high rate
of rebleeding (38%-89%)"". Precisely what triggers a bleed
from a gastric varix is not known. However a number of
risk factors for gastric variceal bleeding have been identi-
fied: location in the fundus, advanced Child’s stage, pres-
ence of red spots, and increasing size of the varices are the
important factors in determining the risk of a first bleed
from gastric varices™"",

A number of treatment modalities for acute gastric
variceal bleeding and prevention of bleeding are available.
These include endoscopic treatment (sclerotherapy, band
ligation, ez), TIPS (transjugular intrahepatic portosystemic
shunt), and B-RTO (balloon-occluded retrograde trans-
venous obliteration). Of these, the first-line treatment for
gastric variceal bleeding is endoscopic obliteration with
Histoacryl® (N-butyl-2-cyanoacrylate) ',

Though it has been used worldwide for the treatment
for gastric varices, data regarding the long-term efficacy
and safety of this procedure are still lacking. Indeed, al-
though rare, fatal complications do occur™,

We evaluated the long-term efficacy and safety of
endoscopic obliteration with Histoacryl® for treatment
of gastric variceal bleeding in terms of the prevalence of
complications, ability to predict rebleeding and survival
rates. Furthermore, the efficacy, prevalence of complica-
tions and survival rates of prophylactic endoscopic injec-
tion sclerotherapy with Histoacryl for high risk gastric
varices found incidentally also assessed.

MATERIALS AND METHODS

Patients

This study was a retrospective analysis of patients with
cirrhosis who underwent endoscopic Histoacryl® injec-
tion. From January 1994 to March 2010, patients (127)
who presented to our hospital with acute gastric varices as
evidenced by hematemesis or melena, or who had gastric
varices without bleeding evidence, were considered for
enrollment. This included 100 patients with active gastric
variceal bleeding and 27 with high-risk varices (large, lo-
cated in the fundus, red color sign (RCS), Child C)!"" who
underwent primary prophylaxis.

Of the 127 patients, 97 (76.4%) were male and 30 (23.6%0)
female, and the mean age was 55.69 years. The most com-
mon etiology of gastric varices was hepatitis B-related cir-
rhosis in 50 patients (39.3%), followed by alcoholic liver
cirthosis in 48 (37.8%), unknown in 19 (15%) and hepatitis
Cvirus in 10 (7.9%). Twenty-one patients (16.5%) had been
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Clinical characteristics of patients Number %
No. of patients (male/female) 127(97/30) 76.4/23.6
Mean age (yr) 55.69
Etiology of gastric varices
Liver cirrhosis 127 100
Hepatitis B 50 39.3
Hepatitis C 10 7.9
Alcoholic 48 37.8
Unknown 19 15
Association of hepatocellular carcinoma 21 16.5

Child-pugh classification (A/B/C)
Bleeding status

42/59/26 33.1/46.4/205

<24h 48 37.8
>24h 52 41
Prevention 27 21.2

Sarin classification of gastro-esophageal
varices

GOV1 56 441
GOV2 61 48
1GV1 8 6.3
1GV2 2 1.6
Form of gastric varices
F1 15 12
F2 56 444
F3 55 43.6

GOV: Gastro-esophageal varices; IGV: Isolated gastric varices.

diagnosed with hepatocellular carcinoma. The lesions of 42
patients (33.1%) were classified as Child-Pugh class A, 59
(46.4%) as Child-Pugh B, and 26 (20.5%) as Child-Pugh C.
Endoscopic Histoacryl® injection was conducted within 24
h of gastric variceal bleeding in 48 patients (37.8%). Of the
127 patients, GOV1 was present in 56 (44.1%), GOV2 in 61
(48%), IGV1 in 8 (6.3%), and IGV2 in 2 (1.6%). Most vari-
ces (7 = 111) were large (F2 or F3) (Table 1)".

Twenty-seven patients with high risk gastric varices un-
derwent endoscopic Histoacryl” injection as a primary pro-
phylaxis. Of these, 21 (71.4%) were male and six (28.6%)
female, and the mean age was 55.29 years. The most com-
mon etiology of gastric vatices was hepatitis B-related cir-
thosis (14 patients, 51.9%), followed by alcoholic liver cit-
thosis in 6 (22.2%). Five of the 27 (18.5%) patients were
diagnosed with hepatocellular carcinoma. Twelve (44.4%)
were classified as Child-Pugh A and 11 (40.7%) as Child-
Pugh B to Child-Pugh C. Of the 27, GOV1 was seen in 15
patients (55.6%) and GOV2 in 10 (37%). Most varices (7
= 24) were categorized as size F2 or F3 (Table 2).

Treatment methods

Histoacryl® injection was performed using a GIFQ 230
or GIFQ 240 endoscope (Olympus C, Tokyo, Japan) and
23-gauge disposable injection needle catheter (1650 mm
in length). Each shot contained 1.0-2.0 cc Histoacryl® and
an equal volume of Lipiodol (Guetbet, Aulnay-Sous-Bois,
France). The endoscopic suction channel was flushed with
lubricant (olive oil) before insertion of the catheter. The
preload sclerotherapy catheter was advanced through the
endoscope into the stomach, and the needle was inserted
directly in the gastric varix (Figure 1A and B). Immediately
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Table 2 Baseline Characteristics-27 patients who underwent

primary prophylaxis

Clinical characteristics Number %
No. of patients (male/female) 27(21/6) 71.4/28.6
Mean age (yr) 55.29
Etiology of gastric varices
Liver cirrhosis 27 100
Hepatitis B 14 51.9
Hepatitis C 3 111
Alcoholic 6 222
Unknown 4 14.8
Association of hepatocellular carcinoma B 185

Child-Pugh classification (A/B/C)
Sarin classification of gastro-esophageal

12/11/4 44.4/40.7/14.9

varices

GOV1 15 55.6
GOV2 10 37
IGV1 2 74
IGV2 0 0
Form of gastric varices
F1 3 111
F2 9 3818
E3 15 55.6

GOV: Gastro-esophageal varices; IGV: Isolated gastric varices.

following injection of cyanoacrylate mixture into the gastric
varix, the location of lipiodol in the gastric varix was assessed
using fluoroscopic visualization (Figure 2). Lipiodol was given
through the catheter to deliver the glue mixture into the varix,
and the needle was then withdrawn while glue was still flow-
ing to decrease the risk of needle embedment. The catheter
was then flushed with sterile water. Typically 2 cc of a 1:1
mixture of lipiodol and Histoacryl® was administered per in-
jection. Injections were repeated until gastric varices appeared

to occlude, as judged by probing with a blunt probe.

Outcome measures

Successful hemostasis was defined as vital sign stability,
no drop in hemoglobin and no rebleeding within 24 h of
after sclerotherapy. Rebleeding was defined as hemateme-
sis and/or melena, hypotension (a drop in systolic blood
pressute of > 20 mm Hg from baseline), 2 mg/dL fall in
hemoglobin and/or transfusion requirement of = 2 units

of packed red blood cells after 24 h.

Statistical analysis

Statistical interpretation of data was performed using the
Statistical Program for Social Sciences (SPSS) version 14.
Results were expressed as mean = SD for continuous
variables and as numbers (percentage) for categorical data.
Analysis was performed using the independent ~test, o test
and Fisher’s exact test, as appropriate. A P-value < 0.05 was
considered statistically significant. Kaplan-Meier method
and then log rank test were used to examine predictive fac-
tors of rebleeding rate within 1 year and survival rates.

RESULTS

Hemostatic outcomes
A total of 162 endoscopies were performed and the mean
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Figure 1 Endoscopic Histoacryl® injection for treatment of gastric vari-
ces. A: Endoscopic image showing a large gastric varix; B: Injection of Histoac-
ryl® into the gastric varix using the catheter.

Figure 2 X-ray showing lipiodol in the gastric varix during the procedure.

number of sessions was 1.3 + 0.6. Obliteration of gastric
varices was achieved with one session in 98 patients and
two sessions in 25. Four patients required three or more
sessions. The mean volume of Histoacryl® administered
was 1.7 £ 1.3 cc. Initial hemostasis was achieved in 125
patients (98.4%). Total number of rebleeding episodes
in 127 patients was 29 (22.8%). The mean follow-up pe-
riod of rebleeding was 322.71 * 551.14 d. Episodes of
rebleeding from 1 d to 1 year post-therapy occurred in 23
(18.1%) subjects with recurrent bleeding. One patient of
these was considered to have treatment failure, whereas
the others (22, 73.9%) expetienced successful hemostasis
after rebleeding (Table 3).

Only one Histoacryl® treatment was needed in 21 of
27 subjects (77.8%) who underwent primary prophylaxis.
The other 6 patients received several sessions of Histo-
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Result of Histoacryl’ injection Number %
No. of sessions
1 98 77.1
2 25 19.7
3-5(3/5) 4(3/1) 3.2
Mean number of sessions 1.3+0.6
Mean injection volume (cc) 1.7+13
Initial hemostasis 125 98.4
Number of rebleeding 29 22.8
Duration of rebleeding
<5d 4 3.1
<6wk 10 7.9
<lyr 9 7.1
Successful hemostasis of rebleeding 22 739
Result of Histoacryl’ injection Number %
No. of sessions
1 21 77.8
2 4 14.8
3-5(3/5) 2(1/1) 3.7/3.7
Mean number of sessions 1.37
Mean injection volume (cc) 21
Number of patients 27
Death 4 14.8
Hepatic failure 3 111
Hepatocellular carcinoma 1 3.7
Prophylactic treatment- related complication 0 0

acryl® injection therapy because of incomplete obliteration
of varices. The mean volume of Histoacryl® administered
to these individuals was 2.1 cc. Three patients died due to
hepatic failure and one due to hepatocellular carcinoma
(HCC). No prophylactic treatment-related complications
wete noted (Table 4).

Complications

Complications were observed in 73/127 patients. The
most common was fever (# = 44), followed by mild ab-
dominal pain (# = 22) which subsided within 24 h. Two
patients developed post-treatment infections; Kiebsiella
pneumonia and Escherichia coli were indentified through
blood cultures. One developed pulmonary embolism (Fig-
ure 3A) and one patient suffered splenic infarction (Figure
3B); two patients developed adrenal abscesses (Figure 4A).
Adrenal abscesses were drained through the catheter per-
cutaneously, and both individuals recovered fully (Figure
4B). A conservative treatment strategy for both pulmonary
embolism and splenic infarction was conducted (Table 5).

Predictive factors of rebleeding

Rebleeding occurred in 9 of 21 patients with HCC (P =
0.000). Also it occurred in 15 patients with GOV2 and 8
patients with GOV 1 (P = 0.009). The presence of HCC
or GOV2 by Sarin classification was significantly associ-
ated with rebleeding within 1 year of the initial Histoac-
ryl® injection (Figure 5A and B).
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Figure 3 Embolic complications of Histoacryl® injection. A: Chest radiography
showing pulmonary embolism after Histoacryl® injection; B: Computed tomography
showing the presence of lipiodol in the splenic vein after Histoacryl® injection.

Figure 4 Adrenal abscess after Histoacryl® injection. A: Computed to-
mography scan showing adrenal abscess after Histoacryl® injection; B: Adrenal
abscess was resolved after PCD insertion.

One year rebleeding rates were not associated with
sex (P = 0.597), the cause of cirrhosis (P = 0.707), forms
of varices (P = 0.269), time from bleeding to hemostasis

(P = 0.815) or CTP grade (P = 0.230) (Table 6).
Survival

The median survival duration was 50 mo (95% CI 30.5-69.5).
The cumulative survival rates of the 127 patients at 6 mo
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Complications Number
Pulmonary embolism 1
Adrenal abscess 2
Splenic infarction 1
Bacteremia 2
Fever 44
Abdominal pain 22

Clinical characteristics Rebleeding  Non rebleeding P
Sex 0.597
Male 17 80
Female 6 24
Etiology 0.707
Hepatitis B 11 39
Hepatitis C 2 8
Alcoholic 6 6
Unknown 4
Association of 0.000
hepatocellular carcinoma
Yes 9 12
No 14 92
Sarin classification of 0.009
gastro-esophageal varices
GOV1 8 48
GOV2 15 46
Form of gastric varices 0.269
F1 1 14
F2 11 45
E8 11 44
Duration 0.815
<24h 17 80
>24h 6 24
CTP grade 0.230
A 6 36
B 9 524
C 8 16

GOV: Gastro-esophageal varices.

and at 1, 3, and 5 yeats were 92.1%, 84.2%, 64.2%, and
45.3%, respectively (Figure 6A). Four of the 27 patients
who underwent primary prophylaxis died of hepatic fail-
ure or HCC (Table 4). The 6-mo cumulative survival rate
of these patients was 75% (Figure 6B).

DISCUSSION

Gastric varices and their association with portal hyperten-
sion were first desctibed in 1931, The overall incidence
of gastric varices in patients with portal hypertension is
18%-70%"". The incidence of bleeding from gastric vari-
ces is relatively lower, ranging from 10%-36%, compared
with bleeding from esophageal varices' . Mortality associ-
ated with a first variceal bleed appears to have improved in
recent years but remains as high as 20% within 6 wk of the
index bleed™.

Endoscopic injection of Histoacryl® is the currently
recommended in recent consensus and guidelines as the
initial treatment for acute gastric variceal bleeding[“’m.
Endoscopic injection of tissue glue for gastric variceal

(49

_gu;ﬁfm,@ WJG | www.wjgnet.com

A Survival functions
1.0 |
HCC
a —70.00
0.8 + har ™ 11.00
e — .
_ | —+— 0.00-Censored
S o6 L 1.00-Censored
% ’
g 04 *l
O - - -+
0.2
0.0
Il Il Il Il Il
0.00 1000.00 2000.00 3000.00 4000.00
Rebleeding (day)
B Survival functions
1.0 |
L GOV12
—1.00
Lk :
08 1% 12,00
_ b —— 1.00-censored
g o6} T 2.00-censored
% e
E 04 ‘
3
(o]
0.2
0.0 1
Il Il Il Il Il

0.00 1000.00 2000.00 3000.00 4000.00
Rebleeding (day)

Figure 5 The 1-year rebleeding rate using the Kaplan-Meier method and
then log rank test. A: Comparing the groups with hepatocellular carcinoma
(HCC) or without HCC; B: Comparing GOV1 and GOV2. GOV: Gastro-esopha-
geal varices.

bleeding was first reported in 1986 by Sochendra ez a/*”.
However, the rebleeding rate remains high, at 22%-34%
and episodic complications such as systemic embolism
have been the main issues'”. Cerebral stroke, portal vein
embolization, splenic infarction, coronary embolism, and
nonfatal pulmonary emboli in 4.6% of cases were report-
ed as complications of tissue adhesive use™"™. But the
complication rate was relatively low and most of the com-
plications were not severe. The common adverse effects
of Histoacryl® injection therapy include fever and abdomi-
nal discomfort. In this study, unusual adverse effects, such
as pulmonary embolism, splenic infarction, and adrenal
abscess were noted. We already reported two cases of ad-
renal abscess after NBC injection (Gut and Liver, article in
press). The routes for gastric variceal drainage are gastro-
renal shunt or gastro-caval shunt. In our cases, the adrenal
abscesses developed 4-6 mo after the Histoacryl® injection.
The reason why adrenal abscesses after Histoacryl™ injec-
tion were so delayed is that insufficient drainage and stasis
of adrenal vein blood by the Histoacryl® material made a
significant contribution to abscess formation. In theory,
using undiluted Histoacryl® may prevent distal emboliza-
tion because the polymer solidifies rapidly upon contact
with blood™”. D’Impetio et al’studied undiluted Histo-
acryl” in 80 patients with bleeding gastric, esophageal, and
duodenal varices. Distal embolization to distant abdominal
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Figure 6 Survival of Histoacryl® injected patients. A: Survival of 127 Histo-
acryl®-injected patients using the Kaplan-Meier method. The cumulative surviv-
al rates of the 127 patients at 6 mo, and 1, 3 and 5 years were 92.1%, 84.2%,
64.2%, and 45.3%, respectively; B: Survival of the 27 patients who underwent
primary prophylaxis, using the Kaplan-Meier method. The 6 mo cumulative sur-
vival rate of these patients was 75%.

sites occurred in two patients. Therefore, using undiluted
Histoacryl® does not preclude the risk of embolisation. In
our cases, all subjects recovered fully; no symptoms such
as cough and chest pain caused by migration of Histoacryl
® from the variceal location to the pulmonary vein were
noted. PCD was inserted into the adrenal abscess and
follow-up CT indicated completed resolution.

Accurate classification of gastric varices is essential in
determining optimal management. The most widely used
classification is that proposed otiginally by Sarin ez al". Un-
like esophageal varices, a high porto-systemic pressure (> 12
mmHg) does not cause gastric vaticeal bleeding, likely due to
the high frequency of spontaneous gastro-renal shunts™. Tn
one study, fundal varices had a significantly higher bleeding
incidence (78% and 55% for IGV1 and GOV2, respectively)
than either GOV1 or IGV2 (10%)*. In the present study,
of 127 patients, GOV1 was seen in 56 (44.1%), GOV2 in 61
(48%), IGV1 in 8 (6.3%), and IGV2 in 2 (1.6%). No signifi-
cant difference in 1-year rebleeding rate rates between GOV
1 and GOV2 were detected (P = 0.173).

Billi ¢z ai* conducted a 24 mo follow-up of 50 pa-
tients who underwent Histoacryl® injections for gastric
varices and reported that acute hemostasis was achieved in
92% of patients. Also Fuster ez al” reported good results
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from Histoacryl® use in pediatric patients. In this study,
the success rate of acute hemostasis was 98.4%, compa-
rable to or better than that reported elsewhere™".

The reported rebleeding rate after Histoacryl® in-
jection for acute gastric variceal bleeding ranged from
22%-59%*", 'This was reduced by improvement of treat-
ment technique, use of prophylactic antibiotics and effective
vasoactive agents, and so on. Also the higher the MELD
score was the more rebleeding occurred™. In our study the
rebleeding rate was 22.8% (# = 29). This is consistent with
other reports™*’. Episodes of rebleeding from 1d to 1 year
occurred in 23 patients (18.1%). Twenty-two patients expe-
rienced successful hemostasis after rebleeding (73.9%).

In our study, rebleeding within 1 year was associated
with the presence of HCC (P = 0.000) and Sarin classifica-
tion (GOV2) (P = 0.009). However, no statistically signifi-
cant difference in rebleeding rates among Child-Pugh scores
A, B and C (P = 0.230) ot form of gastric varices (P = 0.269),
sex (P = 0.597) and etiology (P = 0.707) was found. We
assume that complete obliteration in GOV2 is not easy be-
cause GOV2 is wider than GOV, and that was the reason
for more frequent rebleeding in GOV2 than GOV1.

Use of B-blockers for the primary prevention of
gastric variceal bleeding is not supported by significant
data”. Because the mortality rate of gastric variceal bleed-
ing is high, it has been suggested that patients at high risk
for bleeding should undergo primary prophylaxis of the
gastric varix' . Hashizume e7 a/” reported a number of
risk factors for gastric variceal bleeding: red colored spots,
larger nodular varix, and location in the fundus. Accord-
ing to Kim ¢ a/'"” advanced Child-Pugh class, varices > 5
mm in size, and the presence of a red spot were associ-
ated with an increased risk for a first bleed. On the basis
of these facts, 27 patients with high-risk gastric varices
(large, fundus, RCS, Child C) underwent primary prophy-
laxis with endoscopic Histoacryl® injection. Four of these
patients died of hepatic failure or HCC. The others had
survived to the time of writing this report. Thus the 6 mo
cumulative survival rate of these patients was 75%. No
treatment-related complications were noted.

In conclusion, Histoacryl® injection therapy is effective
for the treatment of gastric vatices with high initial hemo-
stasis and rare complications. On the basis of our analysis,
rebleeding rates were linked to the presence of HCC or
GOV2. Furthermore, Histoacry]® injection therapy is ef-
fective for prophylaxis of gastric varices which catrry high
risk of bleeding;

COMMENTS

Background
Gastric variceal bleeding tends to be more severe than esophageal variceal

bleeding. Furthermore, acute bleeding was controlled, gastric varices have a
high rate of rebleeding. Precisely what triggers a bleed from a gastric varix is
not known. Also the effect of primary prophylaxis of gastric varices is not stud-
ied well.

Research frontiers

In this study, the authors demonstrate the long-term efficacy and safety of en-
doscopic obliteration with Histoacryl® for treatment of gastric variceal bleeding
and prophylaxis.

Innovations and breakthroughs

The rate of initial hemostasis was 98.4% and recurrent bleeding within one year
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occurred in 18.1% of patients. The rebleeding rate in patients with hepatocel-
lular carcinoma (HCC) or GOV2 was higher than in those with other conditions.
Median survival was 50 months (95% CI 30.5-69.5). Cumulative survival rates
of the 127 patients at 6 months, 1, 3, and 5 years were 92.1%, 84.2%, 64.2%,
and 45.3%, respectively. The 6-month cumulative survival rate of the 27 pa-
tients treated prophylactically was 75%.

Applications

Histoacryl® injection therapy is effective for the treatment of gastric varices with
high initial hemostasis and rare complications. On the basis of our analysis,
rebleeding rates were linked to the presence of HCC or GOV2. Furthermore,
Histoacryl® injection therapy is effective for prophylaxis of gastric varices which
carry high risk of bleeding.

Terminology

Histoacryl® (N-butyl-2-cyanoacrylate) is a watery solution, which polymerizes
and hardens within 20 seconds in a physiological milieu and instantaneously
upon contact with blood. This makes it ideal for obliterating vessels and control-
ling bleeding. It is necessary to dilute it with the oily contrast agent Lipiodol® is
not only compatible with the tissue glue for dilution but also allows fluoroscopic
monitoring of delivery of the substance.

Peer review

The authors reported their results of a retrospective study on patients who un-
derwent endoscopic NBC injection for gastric varices. Important data including
the success rate of initial haemostasis, rebleeding rate, long-term complications
and prognostic predictors were reported. Though being limited by the retro-
spective nature of the study, the strength of the study was the relatively large
number of patients with active bleeding.
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