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Spontaneous Healing of Gastric Perforation after Endoscopic

Ligation for Gastric Varices
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and Ju Hyun Kim

Endoscopic variceal ligation (EVL) can be performed as an optional therapy for gastric
variceal bleeding if endoscopic sclerotherapy (ES) is not readily available or if practitioners
lack experience. EVL using an endoscopic pneumo-activated ligating device was performed
on a 53-year-old male patient with liver cirrhosis who presented with hematemesis.

Follow-up esophagogastroduodenoscopy (EGD) performed two days after the EVL showed
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gastric perforation at the EVL-procedure site on the gastric fundus. However, the patient
refused emergency surgery, and therefore received only supportive management, including

intravenous antibiotics. EGD 10 days later showed healing of the perforation site. This is
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the first report of a case of gastric variceal bleeding with development of a gastric
perforation soon after EVL, which showed complete recovery with conservative therapy
and without surgical intervention.
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INTRODUCTION

Treatment of variceal bleeding has improved; however, variceal
bleeding is still the most fatal complication of liver cirrhosis (1-
3). Gastric varices occur in 5%-33% of patients with portal hy-
pertension, and the incidence of bleeding is 25% in two years
(4). Although gastric variceal bleeding occurs less frequently
than esophageal variceal bleeding, it tends to be more severe,
requiring greater amount of blood transfusion, with a higher
rate of rebleeding and mortality, compared with esophageal
variceal bleeding (4, 5).

There are several treatment options for gastric variceal bleed-
ing, including endoscopic hemostasis, transjugular intrahepatic
portosystemic shunt (TIPS), and balloon-occluded retrograde
transvenous obliteration (BRTO) (6).

Endoscopic hemostasis has been used frequently in the treat-
ment of patients with varices suffering from serious bleeding.
In particular, due to the simplicity of the procedure, ES and EVL
have been used frequently in patients with gastric variceal bleed-
ing.

In general, complications are unusual in EVL for gastric varix,
and gastric perforation occurs rarely after EVL (7, 8). We report
here a case of gastric variceal bleeding with development of a
gastric perforation soon after EVL, who recovered completely
with conservative therapy, without surgical intervention.
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CASE DESCRIPTION

A 53-year-old male patient with a 20-year history of alcohol use
(50 g/day) and confirmed liver cirrhosis, was admitted to this
medical center for hematemesis on November 23, 2002. His vi-
tal signs on admission were heart rate of 120 beats per minute,
blood pressure of 90/60 mmHg, respiratory rate of 18 per min-
ute, body temperature of 36.4°C, and room air oxygen satura-
tion of 100%. On physical examination, the patient appeared to
be acutely ill; anemic conjunctiva, spider angioma on the ante-
rior chest, abdominal distension, and shifting dullness were
also observed. Laboratory data showed hemoglobin level of 7.4
g/dL, white blood cell count of 11,400/uL, platelet count of
67,000/uL, serum creatinine of 1.2 mg/dL, blood urea nitrogen
of 35 mg/dL, serum total bilirubin of 1.9 mg/dL, alkaline phos-
phatase of 231 IU/L, aspartate aminotransferase of 285 IU/L,
alanine aminotransferase of 95 IU/L, albumin of 2.1 g/dL, and
prothrombin time of 14.8 sec (International Normalized Ratio
1.26). Serum hepatitis B surface antigen and serum hepatitis C
antibodies were negative. His Child-Pugh score was 8 (class B).
We started somatostatin (6 g/day) and cefotaxime (3 g/day)
infusion but not gastric acid-suppressive agents. Two units of
packed red blood cells were transfused and urgent esophago-
gastroduodenoscopy (EGD; GIF-XQ240, Olympus Optical Co.,
Tokyo, Japan) was performed. EGD findings showed a small
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non-bleeding esophageal varix and a nodular shaped gastric
varix with stigmata at the fundus of the stomach. EVL was per-
formed for emergency hemostasis using endoscopic pneumo-
activated ligating devices (Sumitomo Bakelite Co., Ltd, Tokyo,
Japan) in the left lateral decubitus position (Fig. 1). A sufficient
amount of the lesion was sucked into the ligator cap, and a rub-
ber band was applied to fully ligate the lesion. The procedure
was completed without any events at that time.

However, two days after the EVL, the patient complained of
abdominal pain, and a perforation was observed at the post-EVL
ulcer base on the gastric fundus at follow-up EGD (Fig. 2A). Also,

Fig. 1. Endoscopic view showing the ligated gastric varix. This finding indicates suc-
cessful ligation of the gastric varix at its bleeding site.

a few air bubbles were observed outside the posterior gastric
wall of the fundus on abdominal computed tomography (Fig.
2B). We diagnosed perforation after the band ligation of the
gastric varices and recommended emergency surgery. Howev-
er, the patient refused to undergo an emergency operation and
was therefore treated with a supportive therapy consisting of
nothing-by-mouth status, intensive care unit management,
and continued intravenous administration of antibiotics for 10
days. After 10 days, findings on EGD revealed healing of the
perforation site (Fig. 3A). Oral intake was then resumed and the
patient was discharged 25 days later. Three months after the
discharge, a follow-up EGD indicated that the perforation site
had healed completely (Fig. 3B).

DISCUSSION

Techniques such as BRTO and TIPS are costly procedures and
are too invasive for general use. The main limitation of BRTO
and TIPS for use in an emergency setting is that they require
temporary control of bleeding with or without endoscopic ther-
apy (9). Therefore, endoscopic hemostasis, such as ES and EVL,
is recommended as the initial therapy (4, 10).

The effects of treatment with ES and EVL on variceal bleed-
ing had been largely known to be similar (11). However, ES with
cyanoacrylate has been reported to have a lower rebleeding
rate than EVL (11) and has been recommended as an initial
therapy (4). ES with tissue adhesives, however, requires experi-
enced, skillful hands of practitioners. If tissue adhesives are not
readily available or if practitioners lack experience, EVL can be
performed as an optional therapy for treatment of gastric vari-
ceal bleeding (4).

Fig. 2. Endoscopic finding and computed tomographic (CT) image, 2 days after the band ligation. (A) Perforation (arrow) was noted by endoscopy at post-EVL ulcer base on the
gastric fundus. (B) Abdominal CT image visualized some air bubbles in the posterior aspect of the stomach fundus.
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Fig. 3. Follow-up endoscopic findings. (A) Healing ulcer on the perforation site of the gastric fundus 10 days later. (B) Complete remission of the perforated site after 3 months.

There are few reports of gastric perforation after EVL of gas-
tric varices; in fact, only three cases have been reported (7, 8).
Surgical treatment was performed in all of these gastric perfora-
tion cases after EVL for gastric varices (7, 8), and recovery with-
out surgical treatment has never been reported. Despite recent
reports of successful endoscopic closure using a new device
(12), surgical management is currently the standard treatment
for a large perforation of the gastrointestinal tract (13). In our
case, surgical treatment was considered the best option because
our patient had a large perforation (about 3 mm in size). How-
ever, because the patient refused surgical treatment, only a sup-
portive therapy was administered. Fortunately, the patient made
a complete recovery without surgical intervention.

We suggest two possible explanations. One is that the perfo-
ration might have occurred due to transmural trapping of the
gastric wall, and the other is that acidic condition due to gastric
juice and enzymes in the stomach might have caused the per-
foration. In terms of the first reason, all layers of the stomach
could be ligated with varices when suction and band ligation
was performed using a cap fitted endoscope. Although the ex-
act cause of the transmural ligation is not known, full thickness
trapping of the gastric wall might account for the perforation
(7). We hypothesize that the spatial relationship between the
gastric wall and the fitted cap is not in an oblique orientation
but in a vertical orientation in the fundus of the stomach, unlike
the relationships of those in the esophagus. Therefore, all layers
of the gastric wall, including the muscle and serosal layer, could
be ligated. The resultant ischemia and necrosis of the ligated le-
sion might result in acute perforation. With regard to the sec-
ond reason, spontaneous sloughing of the ligated lesion and an
artificial ulcer could have been formed, and the healing process
of the ulcer might have been interrupted by gastric juice and
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enzymes, leading to worsening of the ulcer and, eventually, a
perforation. Somatostatin that we used for this case can delay
ulcer healing as well as suppressing gastric acid (14, 15). In ad-
dition, the acid suppression effect of somatostatin is not as suf-
ficient as proton pump inhibitor, the standard for ulcer treat-
ment, which is another possible reason for the delayed healing
process and perforation.

Gastric perforation after EVL is very rare; howevet, we should
always keep in mind that gastric perforation may occur after
EVL. This is a report on a patient with a visually identified large
gastric perforation that developed soon after the endoscopic
band ligation. The patient recovered completely with conserva-
tive therapy and without surgical intervention, and here we re-
port this case.

In conclusion, EVL is a relatively safe and effective method
for the treatment of variceal bleeding, but it may be associated
with serious complications. It should be performed carefully in
patients with fundal varices. The sucking force and volume
should be carefully controlled so that necessary parts of the
gastric wall are ligated, and strong acid suppressive therapy
could be considered in order to prevent perforation due to iat-
rogenic ulcer.
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