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Abstract
Variceal bleeding is the most serious complication of 
portal hypertension, and it accounts for approximately 
one fifth to one third of all deaths in liver cirrhosis 
patients. Currently, endoscopic treatment remains the 
predominant method for the prevention and treatment 
of variceal bleeding. Endoscopic treatments include 
band ligation and injection sclerotherapy. Injection 
sclerotherapy with N -butyl-2-cyanoacrylate has been 
successfully used to treat variceal bleeding. Although 
injection sclerotherapy with N -butyl-2-cyanoacrylate 
provides effective treatment for variceal bleeding, in-
jection of N -butyl-2-cyanoacrylate is associated with a 
variety of complications, including systemic emboliza-
tion. Herein, we report a case of cerebral and splenic 
infarctions after the injection of N -butyl-2-cyanoacry-
late to treat esophageal variceal bleeding.
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Core tip: Variceal bleeding is the most serious compli-
cation of portal hypertension, and it accounts for ap-
proximately one fifth to one third of all deaths in liver 
cirrhosis patients. Although injection sclerotherapy 
with N -butyl-2-cyanoacrylate provides effective treat-
ment for variceal bleeding, injection of N -butyl-2-cya-
noacrylate is associated with a variety of complications 
including systemic embolization. Herein, we report a 
case of cerebral and splenic infarctions after the injec-
tion of N -butyl-2-cyanoacrylate to treat esophageal 
variceal bleeding.
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INTRODUCTION
Variceal bleeding is a catastrophic complication of  liver 
cirrhosis. Although the short-term mortality of  variceal 
bleeding has improved due to recent advances in treat-
ment, the long-term outcomes remain guarded. 

Currently, endoscopic treatment remains the predom-
inant method for prevention and treatment of  variceal 
bleeding. Endoscopic treatments include band ligation 
and injection sclerotherapy. Injection sclerotherapy with 
N-butyl-2-cyanoacrylate (Histoacryl, B-Braun Surgical 
GmbH, Melsungen, Germany) has been successfully 
used for variceal bleeding, but Histoacryl injection is as-
sociated with a variety of  complications, some of  which 
can be disastrous[1].
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Systemic embolization including the cerebrum, lung, 
spleen, and portal vein is a rare and serious complication 
of  Histoacryl injection that has been principally described 
in the treatment of  gastric variceal bleeding[2,3]. However, 
this complication following the esophageal variceal injec-
tion of  Histoacryl is extremely rare. To date, few cases of  
this complication at one site have been reported in the 
English literature.

To our knowledge, this is the first report of  a case 
of  multiple embolizations including the cerebrum and 
spleen after Histoacryl injection in esophageal variceal 
bleeding.

CASE REPORT
A 55-year-old woman with alcohol-induced liver cirrhosis 
of  Child-Pugh class B was admitted to Chonnam Na-
tional University Hwasun Hospital (Jeonnam, South Ko-
rea) with a 1-d history of  hematemesis. She denied prior 
gastrointestinal bleeding, peptic ulcer diseases, and use of  
ulcerogenic medications. On admission, she had a pulse 
of  90 beats/min, a blood pressure of  80/50 mmHg, and 
a respiratory rate of  30 breaths/min. The head and neck 
examination was normal, except for anemic conjunctiva. 
She had florid spider angiomata. The abdomen was non-
tender with ascites, and the spleen tip was slightly pal-
pable. Rectal examination demonstrated the presence of  
maroon-colored, liquid stool. Laboratory studies revealed 
the following: hemoglobin, 8.2 g/dL (normal range, 
12-18 g/dL); hematocrit, 24.8% (37%-52%); white blood 
cell count, 9300/mm3 (4000-10800/mm3); platelet count, 
100000/mm3 (130000-450000/mm3); total protein, 5.1 
g/dL (5.8-8.1 g/dL); albumin, 2.3 g/dL (3.1-5.2 g/dL); 
total bilirubin, 1.4 mg/dL (0.3-1.3 mg/dL); aspartate ami-
notransferase, 90 U/L (7-38 U/L); and alanine amino-
transferase, 8 U/L (6-42 U/L). Her coagulation profiles 
were prothrombin time 19.6 s (11-14.9 s) and activeated 
partial thromboplastin time 34.5 s (28-40 s). Endoscopy 
showed a large esophageal varix with a fibrin plug (Figure 
1). Because the bleeding esophageal varix was too large to 
apply band ligation, we performed injection sclerotherapy 

with a mixture of  Histoacryl and Lipiodol (Laboratoire 
Guerbet, Aulnay-Sous-Bois, France). The mixture was 
injected intra-variceally using a 21-gauge needle injector 
(Injector Force, NM-200L-0821, Olympus Optical Co., 
Ltd., Tokyo, Japan). The mixture consisted of  0.5 mL 
of  Histoacryl and 0.5 mL of  Lipiodol. Because variceal 
bleeding was not controlled after the first injection, a sec-
ond injection was performed in the same manner. After 
the second injection, variceal bleeding was controlled. 
The total injected volume was 2 mL. However, she devel-
oped dysarthria and right motor weakness (grade Ⅲ/Ⅴ) 
1 h after the injection. Brain computed tomography (CT) 
showed multiple hyperdense foci in the frontal lobe and 
the parieto-occipital lobe (Figure 2). Magnetic resonance 
imaging of  the brain showed acute multifocal cortical in-
farctions. Abdominal CT revealed several wedge-shaped, 
low attenuation lesions in the spleen, indicating infarction 
(Figure 3). To evaluate the cause of  the newly developed 
cerebral and splenic infarctions, a transcranial Doppler 
(TCD) bubble test was performed. The TCD bubble 
test is used to detect a right-to-left shunt. We used 2 
MHz M-mode TCD (ST3, Spencer Technologies, Seattle, 
Washington, United States; SONARA, Viasys Healthcare, 
Conshohocken, Pennsylvania, United States) to detect 
microbubbles in the middle cerebral artery. TCD dem-
onstrated the presence of  a microbubble on the M-mode 
displays in the middle cerebral artery. TCD using Spencer 
Logarithmic Scale Grades was indicative of  grade Ⅲ dur-
ing resting and grade Ⅳ during the Valsalva maneuver 
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Figure 1  Endoscopy showing a large esophageal varix. The varix occupies 
more than half of the esophageal lumen. The adherent, whitish fibrin plug on 
top of the varix is considered a site of recent hemorrhage.

Figure 2  Non-contrast brain computed tomography showing multiple high 
attenuation lesions (arrows). The multiple high attenuation lesions are emboli 
of the Histoacryl-Lipiodol mixture. The high attenuation lesions were seen in the 
frontal lobe and the parieto-occipital lobe. 



(Figure 4). In the Spencer Logarithmic Scale Grades, 
grade Ⅰ and Ⅱ are considered negative for patent fora-
men ovale, and grades Ⅲ through Ⅴ are considered posi-
tive. These findings indicate that the patient had a patent 
foramen ovale. Therefore, cerebral and splenic infarctions 
may develop due to emboli cause by a right-to-left shunt. 
At the follow-up examination, her neurologic symptoms 
were improved, but neurologic sequelae remained.

DISCUSSION
Endoscopic treatments, such as band ligation and in-
jection sclerotherapy, became the cornerstone of  the 
management of  variceal bleeding. Endoscopic band liga-
tion is the preferred form of  endoscopic treatment for 
esophageal variceal bleeding, but its application in actively 
bleeding patients is still challenging because the bands 
at the endoscope tip limit the operator’s field of  vision. 
Injection sclerotherapy with various sclerosants is recom-
mended in patients in whom endoscopic band ligation is 
not technically feasible. Several sclerosants are available, 
including 5% sodium morrhuate, 1%-3% sodium tetra-
decyl sulfate, 5% ethanolamine oleate, and 0.5%-1% poli-
docanol[2]. Adhesives such as Histoacryl have been used 
successfully for the treatment of  variceal bleeding.

Injection sclerotherapy provides effective treatment 
for variceal bleeding, but it has been associated with a 

variety of  complications. Minor complications includ-
ing chest pain, dysphagia, fever, and esophageal ulcer 
are common, although not typically serious. Uncommon 
and serious complications include bacteremia, esopha-
geal perforation, mediastinitis, and brain abscess. Rarely, 
systemic embolic complications have followed injection 
sclerotherapy, and these can be disastrous[4]. Systemic em-
bolic complications following Histoacryl injection have 
been reported, and the common sites of  embolic compli-
cations were the lung, spleen, cerebrum, and portal vein. 
Additionally, this complication has been principally de-
scribed in the treatment of  gastric variceal bleeding. Be-
cause most gastric varices are associated with a gastrore-
nal and splenorenal shunts[5], blood flow is abundant, and 
Histoacryl injection is likely to cause systemic emboliza-
tion due to the migration of  the agent through a shunt[6]. 
In contrast to gastric variceal injection, systemic embolic 
complications arising from esophageal variceal injection 
sclerotherapy are extremely rare; to date, only three cases 
of  cerebral embolic complications following esophageal 
variceal injection sclerotherapy have been documented in 
the literature[7,8].

Because the bleeding esophageal varix was too large 
to apply band ligation, we performed injection sclero-
therapy with Histoacryl. Cerebral and splenic infarctions 
followed the bleeding esophageal variceal injection sclero-
therapy. Ours is an additional case of  cerebral infarction 
caused by the esophageal variceal injection of  Histoacryl, 
although it is the first report of  a case of  multiple em-
bolizations including the cerebrum and spleen after the 
esophageal variceal injection of  Histoacryl. The possible 
explanation for the development of  systemic emboli may 
be the transient patent foramen ovale caused by the epi-
sodes of  coughing, which induced a temporary right-to-
left shunt.

Clearly, transesophageal echocardiography (TEE) is 
considered the gold standard for right-to-left shunt diagno-
sis, but it is poorly tolerated by patients and sometimes re-
quires sedation. Additionally, TEE limits the patient’s ability 
to perform a Valsalva maneuver[9]. Because our case had a 
large esophageal varix, we performed a TCD bubble test 
rather than TEE. The TCD bubble test has proven to be 
a trustworthy and less invasive method for diagnosing a 
right-to-left shunt[10]. In our case, the ultrasound waves 
were reflected by microbubbles on the TCD bubble 
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Figure 3  Abdominal computed to-
mography reveals several wedge-
shaped, low attenuation lesions 
in the spleen, indicating infarction 
(arrow). A: Computed tomography (CT) 
before endoscopic treatment; B: CT 
after endoscopic treatment.

Figure 4  Transcranial Doppler bubble test showing the Doppler flow 
through the middle cerebral artery. The embolus is clearly represented in 
the power M-mode (upper panel) as a whitish sloping track. The whitish sloping 
track means that microemboli disrupt the ultrasonic signal (arrows).
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test, indicating the patent foramen ovale. Additionally, 
the TCD bubble test was grade Ⅲ during resting and 
grade Ⅳ during the Valsalva maneuver, according to the 
Spencer Logarithmic Scale[8]. Therefore, the cerebral and 
splenic infarctions in our case may have been caused by 
emboli via the patent foramen ovale.

Factors that increase embolization risk include the 
size of  varices, the presence of  a collateral vessel, exces-
sive dilution, rapid polymerization, large volume (> 1 
mL/injection) and rapid Histoacryl injection. Our case 
had the three possible embolic risk factors including the 
large size of  the varices, the large volume (> 1 mL) of  
the mixture injected, and rapid injection[6]. Because most 
embolization risks associated with Histoacryl, as de-
scribed above, are preventable, proper injection technique 
may help minimize the risk of  serious complications and 
improve the long-term outcome.

Taken together, although injection sclerotherapy with 
Histoacryl is a relatively safe and efficacious procedure 
for the treatment of  variceal bleeding, serious compli-
cations such as systemic embolization can occur. Ours 
is the first report of  a case of  multiple embolizations 
including the cerebrum and spleen after Histoacryl injec-
tion to treat esophageal variceal bleeding. Systemic em-
bolization, despite its rarity, should be considered among 
the serious complications of  Histoacryl injection for the 
treatment of  esophageal variceal bleeding.
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