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Abstract

Introduction: Oesophageal varices and gastric varices are naturally-formed, pathological portosystemic shunts that occur in
patients with portal hypertension. Gastric varices are responsible for about 10% of variceal bleeding; however, they are also the

cause of massive haemorrhage, often with dramatic progress.

Aim: To assess the results of endoscopic treatment of gastrointestinal bleeding from oesophageal and gastric varices using

tissue glue Histoacryl.

Material and methods: From January 2013 to May 2015 170 patients underwent a total of 244 obliterations with the admin-
istration of tissue glue due to gastroesophageal varices. We analysed 35 patients who received urgent endoscopic intervention

due to life-threatening gastric variceal bleeding.

Results: Thirty-five patients underwent 47 endoscopic procedures of haemorrhage management. Immediate haemostasis

was achieved in 32 (91.4%) patients. In 3 (8.6%) cases endoscopy failed. In 2 patients a Linton tube was applied before sec-
ondary endoscopy. A single trans jugular portosystemic shunt (TIPS) was performed. Permanent haemostasis during the first
endoscopy was achieved in 26 (74%) patients. Six (17%) patients presented recurrent bleeding 1-4 days following the initial
treatment. Three patients had a splenic artery embolisation performed. One of the embolised patients required surgery, and

a splenectomy was carried out.

Conclusions: If this kind of therapy is unavailable at the time, it is advised that one of the conventional methods of con-
trolling bleeding is used, introducing basic life support and transporting the patient to a specialist centre with adequate endo-
scopic facilities, radiological possibilities of endovascular intervention, and surgical treatment of liver transplantation.

Introduction

Oesophageal varices (EV) and gastric varices (GV)
are naturally-formed, pathological portosystemic shunts
that occur in patients with portal hypertension (PH).
Portal blood pressure exceeding 10 mm Hg leads to the
formation of collateral circulation through the left gas-
tric vein (LGV), posterior gastric vein (PGV), short gastric
veins (SGV), and left and right gastroepiploic veins to
the submucosal veins of the stomach and the oesoph-
agus, leading to the formation of varices. It is clear that
oesophageal varices occur in 50% and gastric varices in
approx. 20% of liver cirrhotic patients. In nearly 10% of
cases gastric varices coexist with those of the oesoph-
agus. Thus, when mentioning varices associated with
PH, we must distinguish their three groups: oesopha-
geal varices, gastroesophageal varices (GOV), and isolat-

ed gastric varices (IGV). There are many classifications
drawn up describing oesophageal varices. The most
popular one in Poland is the four-degree OMED scale,
which determines the degree of variceal enlargement
in relation to the oesophageal wall. Gastroesophageal
varices are typically divided into two groups: GOV1 are
oesophageal varices extending to the lesser curvature
of the stomach; and GOV2 are oesophageal varices that
extend in the direction of the fundus and its greater
curvature. Isolated gastric varices are divided into IGV1
—varices of the fundus, and IGV2 — varices localised in
other parts of the stomach and duodenum, i.e. antrum,
body, or the pylorus itself [1].

Gastric varices are responsible for about 10% of
variceal bleeding; however, they too are the cause of
massive haemorrhage, often with dramatic progress.
This is due to the high intensity of bleeding, difficul-
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ties of identifying the location of the haemorrhage in
a stomach filled with blood clots, and limited methods
of treatment. The risk of bleeding depends on the size
and location of varices. Approximately 70% of GV are
GOV1, but they are the cause of haemorrhage in only
11% of cases. However, IGV1 comprises of a mere 8% of
gastric varices, but they are responsible for about 80%
of variceal bleeding. It is important to say that isolated
gastric varices frequently occur in patients with normal
liver function, being the result of portal vein thrombosis
or loco-regional portal hypertension caused by throm-
bosis of the splenic artery (SA) or its anatomical anom-
alies. For this reason, having treated the bleeding, the
prognosis is better than in patients with impaired liver
function [1, 2].

Aim

The aim of this study is to assess the results of en-
doscopic treatment of gastrointestinal bleeding from
oesophageal and gastric varices using tissue glue His-
toacryl.

Material and methods

From January 2013 to May 2015 170 patients un-
derwent endoscopic treatment at our centre due to
gastric varices. A total of 244 varices obliterations with
the administration of tissue glue were performed in this
group. The procedures were mostly elective treatments
within the scope of primary and secondary prevention
of bleeding. In this group, 35 patients required urgent
endoscopic intervention due to active GV bleeding. In
24 (69%) cases IGV1 was the source of bleeding, GOV2
was recognized in 10 (28%) patients, and 1 (3%) pa-
tient had bleeding classified as IGV2 located in the py-
lorus. Among the causes of PH portal vein thrombosis,
liver cirrhosis of different aetiology and a single case of
Budd-Chiari syndrome were observed. The exact figures
are presented in Table I.

All patients were qualified for urgent endoscopy
under general anaesthesia with endotracheal intuba-

Table I. Causes and occurrence of portal hypertension

Causes of portal hypertension Number Percent

Thrombosis of portal vein trunk 11 314
Isolated thrombosis of splenic vein 8 22.9
Alcoholic liver disease-induced cirrhosis 8 22.9
Hepatitis B and C-induced liver cirrhosis 6 17.2
Primary biliary cirrhosis 1 2.8
Budd-Chiari syndrome (BCS) 1 2.8
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tion. The procedure was performed using Olympus en-
doscopes with a 3.7-mm biopsy channel incorporating
a jet channel for swift and intense irrigation by Water-
Jet. In the case of massive retention of blood clots in the
stomach, which made it impossible to find the source of
the bleeding, in order to aspirate the contents a 6-mm
wide channel Olympus endoscope was used. After lo-
cating the bleeding site, each of the patients underwent
obliteration of varices bleeding with the application of
n-butyl-2 cyanoacrylate — an adhesive tissue glue called
Histoacryl® manufactured by B. Braun Surgical SA.

The tissue glue used for the treatment of varices
is a liguid monomer solution that upon contact with
fluid from the serum rapidly polymerises turning into
its solid state. With this feature, the glue fills the lumen
of the varix, and while flowing out through the rupture,
as it turns into its solid state, it seals the opening in the
varix causing immediate cessation of bleeding. In order
to slow down polymerisation and to allow free injection
into the varix, the Histoacryl is diluted by the addition
of Lipiodol in a 0.5 ml/0.5 ml proportion. Because of the
relatively high density of the formula, it is necessary to
use large endoscopic needles 21-19 G in diameter for
treatment. Following the insertion of the needle into the
lumen of the varix, the solution has to be quickly inject-
ed, and once the drug is administered the needle should
be flushed with 2 ml of 0.9% saline and retracted into
its cover to prevent adhesion to the varix itself. During
the treatment of variceal bleeding, the injection should
be performed at the apex of the varix, possibly near
the site of the rupture and blood outflow. Administra-
tion of tissue glue outside the varix, into the intramural
layer, can lead to necrosis of the stomach wall, deep
ulceration, and perforation. Typically, a single procedure
requires 2—-10 injections of 1.0 ml each [3]. Images 1-2
present bleeding from a ruptured varix and injection of
Histoacryl into the lumen of the varix, which fills the
opening and halts the bleeding. Image 3 presents the
result three days following the obliteration.

Results

In the study 35 patients underwent 47 endoscopic
procedures of haemorrhage management. Immediate
haemostasis was achieved in 32 (91.4%) patients. In
3 (8.6%) cases endoscopy alone was unsuccessful be-
cause bleeding was excessive. In two of them bleeding
was effectively controlled with the use of a Linton tube
applied for 24 h and removed the consecutive day prior
to a second endoscopic glue obliteration. In one case an
urgent transjugular portosystemic shunt (TIPS) was per-
formed. Six patients (17%) presented recurrent bleed-
ing 1-4 days following the initial treatment. They were
managed endoscopically and obliteration was carried



Endoscopic treatment of gastric varices bleeding with the use of n-butyl-2 cyanoacrylate 241

Table Il. Characteristics of variceal treatment

Type of varices GOV2 IGV1 IGV2
No. of patients 10 24 1
Definitive haemostasis achieved 10 21 1
Recurrent bleeding 2 4 0
No. of endoscopic procedures 15 31 1
No. of Histoacryl injections per +4(2-6) +7(4-13) 2
procedure

Linton tube application 0 2 0
TIPS 0 1 0
Embolisation of splenic artery 1 2 0
Splenectomy 0 1 0
Liver transplantation 1 2 0

out with good results. Three patients were diagnosed
with recurrent bleeding caused by isolated splenic vein
thrombosis, which was later treated by interventional ra-
diology, and splenic artery embolisation was performed.
One of the embolised patients required surgery, and
a splenectomy was carried out. Permanent haemostasis
during the first endoscopic treatment was achieved in
26 (74%) patients. For complete elimination of varices,
patients required 1-4 subsequent obliterations within
the model of secondary prophylaxis of bleeding. The
procedures were performed electively in 3—4-week in-
tervals [4, 5]. The results are shown in Table II.

In the study 6 incidences of recurrent bleeding were
observed as described above. Mortality was 8.6% due
to the death of 3 patients who developed hepatic de-
compensation and multi-organ failure, which caused

Figure 2. Histoacry!l application into lumen of
varix

Figure 1. Bleeding gastric varix

massive haemorrhage. Other serious complications,
such as perforation and embolic complications, were
not observed.

Discomfort and pain was reported in 11 patients,
which was successfully managed by administration
of analgesics. In 17 patients mild fever was observed.
Among the presented group, there were 13 patients
with eradicated GOV, who underwent elective liver
transplantation with successful results. They currently
do not require endoscopic treatment (Figures 1-3).

Discussion

One of the most serious complications of portal hy-
pertension is GOV bleeding. Mortality during the first
variceal haemorrhage reaches 20-30%, and as much
as 50% during the second incidence. Recurrence of
bleeding is observed in 30% of patients within the first

Figure 3. Result of treatment. Image taken
3 days post obliteration
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6 weeks of the first episode and in about 70% during
the following year. The risk of bleeding increases with
duration of disease, the degree of liver failure accord-
ing to Child-Pugh’s classification, the size of varices,
the presence of signs of threatening and for coming
bleeding and hepatic venous pressure gradient (HVPG)
[2, 5]. Patients with haemorrhage from oesophageal and
gastric varices are a group of patients at a high risk of
mortality. Their treatment is based on intensive resus-
citation, pharmacotherapy, and endoscopic surgery. En-
doscopic treatment depends on the type of varices and
the location of the haemorrhage [4, 6-8]. Endoscopic
treatment should be engaged as soon as possible, 12 h
from the onset of symptoms of bleeding at the latest;
this is based on the 2010 guidelines from the consen-
sus in Baveno V [9]. The method of choice in the man-
agement of bleeding from oesophageal varices is their
ligature by banding endoscopic variceal ligation (EVL). In
the absence of such a possibility or technical difficulties
sclerotherapy is an accepted alternative form of treat-
ment. Endoscopic tissue glue therapy (N-butyl-2-cyano-
acrylate) is recommended in the case of bleeding from
isolated gastric varices IGV1 and IGV2 and gastroesoph-
ageal varices GOV2 in cases of bleeding from sites locat-
ed below the cardia. When the cause of haemorrhage is
GOV1, use of EVL or tissue adhesive glue is recommend-
ed. Please note that the use of adhesives in localised
bleeding in the oesophagus should be very cautious
and limited to exceptional cases. The tissue glue de-
posited in the wall of the oesophagus may lead to the
development of deep ulceration, and even perforation
and embolic complications are more frequent. As a re-
sult, it can lead to mediastinitis with the need for oe-
sophageal stenting using coated self-expandable met-
al stents as a life-saving procedure [10]. There is data
describing safe administration of Histoacryl in cases of
haemorrhage from duodenal and gastric ulcers when
traditional methods of argon beamer coagulation failed
to stop the bleeding [11]. Concerning the treatment of
gastric varices, elastic banding is not recommended and
should not be applied [8]. Massive haemorrhage may
recur if the elastic band is loosened too early. Overly
aggressive aspiration of the varix may damage and
cause perforation to the wall of the stomach. The use
of fibrin glue in bleeding from gastric varices is a safe
and effective method of treatment with a satisfyingly
low rate of adverse events [12-15]. In most cases, the
injection of tissue glue to the lumen of the varix allows
definite haemostasis to be achieved. In the case of re-
current bleeding, treatment can be repeated. An import-
ant factor improving the effectiveness of the procedure
is a properly cleansed stomach. Retention of blood clots
and debris significantly impedes visibility and delays
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or prevents the identification of bleeding. The use of
wide-channel endoscopes with the irrigation function
supplied by jet channels greatly facilitates the washing
out of clots and aspiration of all gastric contents. Gen-
eral anaesthesia with endotracheal intubation plays
a great role in this procedure. This increases the comfort
and safety of the patient, eliminating the possibility of
tracheal aspiration of content, and allows us to change
the alignment of the body in order to move the contents
of the stomach. In cases where endoscopic therapy fails
or when, for various reasons, urgent endoscopy cannot
be performed, and bleeding persists despite pharma-
cological treatment, a Sengstaken-Blakemore or Linton
tube must be applied. The insertion of the tube is still
life saving and gives enough time (up to 24 h) for the
endoscopic procedure to be carried out or for transfer of
the patient to a specialised centre were the treatment
is feasible. Dedicated centres with high expertise in the
field have a possibility of radiological intervention to
carry out splenic artery embolisation or TIPS if neces-
sary [16, 17]. In certain cases treatment may resolve to
splenectomy. Patients with gastric varices, in whom the
underlying disease is liver cirrhosis, may be considered
for liver transplantation (LTx), thus LTx eliminates portal
hypertension and the risk of variceal bleeding.

Conclusions

Bleeding from gastric varices is a serious but rel-
atively rare complication of portal hypertension. The
most appropriate treatment in these cases is endo-
scopic obliteration of varices by administration of tissue
glue. If this kind of therapy is unavailable at the time, it
is advised that one of the conventional methods of con-
trolling bleeding is used, introducing basic life support,
and transporting the patient to a specialist centre with
adequate endoscopic facilities, radiological possibilities
of endovascular intervention, and surgical treatment of
liver transplantation.
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