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Abstract

Percutaneous ethanol injection is a safe and effective treatment for small hepatocellular carcino-
ma. The complication rate is lower in the injury of liver, stomach and spleen. We herein report an 82-
year-old female with chronic hepatitis C-related hepatocellular carcinoma, measuring 4.0 x 2.8 cm in
the left lobe of liver. Because of high risk of surgery, she received percutaneous ethanol injection in
segmental fractions with 1-2 cc in one fraction, total 20 milliliter of 95% ethanol in one session, and then
soon suffered complications of gangrene of the stomach and infarction of the liver and spleen.  Although
surgical intervention and intensive care were administrated, she finally died of sepsis with multiple or-
gan failure. The mechanism of percutaneous ethanol injection-related injuries to a combination of
stomach, liver and spleen is probably vascular injury by ethanol. It is recommended that a slower in-
jection speed, small amounts of ethanol during procedure and assessment of vascular anatomy before
percutaneous ethanol injection are needed to avoid such severe ethanol-induced vessel injury. ( J Intern
Med Taiwan 2006; 17: 33-38 )
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Introduction
Hepatocellular carcinoma (HCC) is one of the

most common malignancies in the world and the lead-

ing cause of cancer deaths in Taiwan.  In addition to

surgery and transcatheter arterial embolization

(TAE), percutaneous ethanol injection (PEI) has been

widely used for patients with HCC, especially for pa-

tients with a single HCC nodule whose diameter is

less than five centimeters, or with less than three tu-

mor foci, the largest being less than three centimeters
1-3.  The technique is considered to be safe with a lo-

wer complication rate, ranging from 1.3 % to 3.2 %,

which can be managed conservatively 1,3.  Only one

possible fatal complication has been published due to

liver necrosis after PEI 4.  Recently, there were two

reports of PEI associated gastric injuries, supposed-

ly resulting from vessel injury induced by ethanol 5,6.

We here report a case with severe complications in

the liver, stomach and spleen after PEI for HCC.

Case Report
An 82-year-old female patient had chronic hepa-

titis C and hypertension under medical treatment for

several years.  She received regular follow-up exami-

nations at a clinic, and a hepatic tumor was diagnosed

in Feb 2001.  She was then admitted to National Cheng

Kung University Hospital in Taiwan for further eva-

luation and management.  During admission, physical

examination revealed temperature, 36.8 ; pulse

rate, 56/min; respiratory rate, 16/min; blood pressure,

141/93 mmHg.  Neither stigmata of cirrhosis nor pal-

pable lymph nodes were found.  Laboratory investi-

gations disclosed white blood count of 7100/mm3

(normal range: 3200-9200/mm3); hemoglobin of 12.7

g/dl ( 11.6-14.8 g/dl ); platelet count of 232000/mm3

( 138000-353000/mm3 ); prothrombin time of 12.1 sec

(10.5-13.5 sec); aspartate aminotransferase ( AST )

of 35 IU/L (5-40 IU/L); alanine aminotransferase

( ALT ) of 32 IU/L ( 5-55 IU/L); total bilirubin of 0.4

mg/dl ( 0.2-1.4 mg/dl ); albumin of 3.7 g/dl (3.0-5.0

g/dl); alfa-fetoprotein of 5.8 ng/ml (< 20 ng/ml).

Abdominal sonography and enhanced computed to-

mography scan showed a hepatic tumor, located in

segment II of the liver, measuring about 4.0 x 2.8 cen-

timeters in size.  Liver biopsy was performed on the
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Fig.1A.The enhanced computed tomography demonstrated that the injection site of ethanol became a poorly enhanced
area with central air collection (arrow) and another wedge-shaped area distally (arrowhead), which implies
ethanol-induced infarction of the liver.

B.In the lung window display, a transmural air-content layer was noted in the lesser curvature site of the stomach
over the left gastric artery territory after PEI, implying the gangrene change of the stomach (arrow).  Intraperitoneal
air was also found around the anterior surface of the left lobe of the liver (arrowhead).



second day of admission and the pathology disclosed

well-differentiated HCC.  Considering the high risk

for operation, PEI was conducted with 20 milliliter

(ml) of 95 % ethanol injected to HCC in segment II

under real-time sonographic guidance on the third day

of admission.  The course was smooth and the ethanol

was injected in segmental fractions with 1-2 cc in one

fraction.  Several hours after ethanol injection, per-

sistent epigastric pain was noted.  The pain was exa-

cerbated on the second day after PEI administration,

and was associated with fever and shortness of breath.

The plain film of abdomen showed marked ileus.

Emergent computed tomography scan demonstrated

infarction of the left lobe of the liver (Fig. 1A), gan-

grene change in the lesser curvature of the stomach,

and intraperitoneal air (Fig. 1B).  PEI related vessel

injury was suspected. Because of her deteriorating

condition, she received emergency operation on the

same day. The operative finding revealed diffuse ery-

thema with patches of necrosis of the left lobe liver,

gangrene change from the angle to the high body of

lesser curvature, and splenic infarction.  Proximal

hemigastrectomy, esophagogastrotomy and splenec-

tomy were performed.  The pathology of surgical

specimen disclosed infarction and inflammation of

the mucosal and submucosal layers, necrosis with

pneumatoceles of the muscular layer of stomach (Fig.

2A and 2B) and infarction of the spleen. The condi-

tion after operation was unstable and grave, with in-

fections of enterococcus and fungus, multiple organ

failure with disseminated intravascular coagulation,

acute renal failure, and acute respiratory failure.

Although intensive treatment was administrated, the

patient died on the 15th day after PEI. 
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Fig.2A.The pathology showed hemorrhagic infarct in the mucosal layer and acute inflammation and congestion in the
submucosal layer. (H&E 100X)

B.In the muscular layer, extensive myonecrosis was noted with pneumatoceles (arrow). (H&E 200X)



Discussion
HCC is one of the most common malignant neo-

plasms worldwide, especially in endemic areas of

chronic hepatitis B or C 7.  It has been the leading

cause of mortality of malignancies in Taiwan for

many decades. Several treatment modalities have

been used for HCC, including surgery, TAE, PEI and

radiofrequency ablation.  PEI can improve a patient's

survival and is as effective as surgery for small soli-

tary HCC 1,2.  Combination therapy with TAE and PEI

is also effective for patients with large HCC and cir-

rhosis 8.

The complications of PEI are usually mild,

which include fever, abdominal pain and impaired

liver function.  These manifestations are transient and

usually disappear within one week.  A few adverse

effects have been reported, including peritoneal he-

morrhage1,2,9, hemobilia1,10, liver abscess1,11, thrombosis

of portal vein branch 8,12, needle tract seeding 13,14, and

hepatic infarction 15.  In spite of diverse complication,

the generalized major complication rate is around

1.3% to 3.2% 1,3.  Very few fatalities were reported.

Livraghi et al. reported a patient who died of esophageal

varices bleeding five days after PEI.  But the rela-

tionship remained uncertain 1.  Taavitsainen et al. re-

ported another mortality that was probably owing to

liver necrosis after PEI 4.

For our patient, mortality was derived from gan-

grene of the stomach and infarction of the liver and

spleen, inducing sequential multiple organ failure.

The probable mechanism is organ associated vessel

injury by injected ethanol.  In addition to that nor-

mally derived from left hepatic artery which arising

from celiac trunk, the blood supply of left lobe also

came from the left hepatic artery of the left gastric

artery, or an accessory left hepatic artery of the left

gastric artery.  The incidence of such normal variant

was about 18% reported by Chuang et al. series 16.

Gastric injury such as severe gastric mucosal injury

and gastric ulcer were reported 5,6.  The proposed

mechanism underlying these injuries may be associa-

ted with the reflux of pure ethanol into the left gas-

tric artery.  In our patient, in addition to gangrene of

the stomach, the infarction of the liver and spleen was

related to the similar mechanism, namely, reflux of

ethanol causing the injury to the left gastric artery and

the splenic artery.

The amount of ethanol and the speed of injection

during PEI possibly contributed to the severe compli-

cations in our patient.  Generally speaking, small

amounts of pure ethanol in each session, usually less

than 8 ml, are recommended 2.  However, for large

HCC, more sessions of pure ethanol injection are re-

quired to achieve therapeutic effect and were report-

ed to increase the possibility of tumor seeding 14.  With

regard to the safety of high-dose pure ethanol injec-

tion in one session during procedure of PEI, neither

serious adverse effects nor dose-related major com-

plications were reported 17,18. The authors concluded

the use of higher amounts of ethanol is acceptable.

Besides, the amounts of ethanol in two case reports

causing gastric injury were less than 5ml and sug-

gested that the amount of ethanol is possible, but not

the only factor associated with vessel injury5,6.  For the

speed of ethanol injection, most studies suggested a

slower rate with 1 ml in 5-10 seconds to avoid com-

plications 18.  Rapid injection will increase the oppor-

tunity of reflux of ethanol into the vessels.

In conclusion, this is a rare case of severe gan-

grene of the stomach and infarction of the liver and

spleen after PEI for HCC. Although PEI is a safe and

effective procedure for HCC, it is worthy to note that

a slower injection speed, small amounts of ethanol

during procedure and assessment of vascular anato-

my before PEI are needed to avoid such ethanol-in-

duced vessel injury.            
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