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INTRODUCTION

Although operative resection is the preferred treatment meth-
od for hepatocellular carcinoma (HCC), 70-80% of patients are 
diagnosed at the intermediate to advanced stages and, there-
fore, resection is not suitable. Transcatheter arterial chemoem-
bolization (TACE) is the most widely used primary treatment 
in patients with HCC who are considered to be unsuitable can-
didates for surgery (1). Even though a survival benefit can be 
achieved with TACE, it is associated with adverse events that 
cause significant morbidity and mortality. Fever, ileus, neutro-
penic sepsis, and hepatic decompensation are common com-
plications; however, ruptured HCC following TACE has rarely 
been reported (2).

We describe a case of a fatal complication in a patient with a 
single, superficial HCC who underwent TACE. He had a signif-

icant intraperitoneal bleed secondary to tumor rupture imme-
diately following the procedure. 

CASE REPORT

A 75-year-old male with a history of chronic hepatitis B, hy-
pertension, and insulin dependent diabetes was incidentally di-
agnosed with HCC. Computed tomography (CT) revealed a 4 
× 4 cm well circumscribed hypervascular mass in segment VIII 
(Fig. 1A, B). His liver enzymes and liver function tests were 
normal, except for a mild elevation of serum alpha-fetoprotein 
value [11.7 ng/mL (normal < 7.0 ng/mL)]. He underwent 
TACE, although he had Child Pugh class A (6 points), because 
of his old age, which makes operation unbearable.

Access for TACE was performed under sterile conditions, 
with the patient under local anesthesia, by way of the right 
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Transcatheter arterial chemoembolization (TACE) is known to be an effective pallia-
tive treatment for unresectable hepatocellular carcinoma (HCC). Serious complica-
tions, such as neutropenic sepsis and hepatic decompensation, are well known. A 
HCC rupture following TACE is a rare complication; however, it can be life-threaten-
ing if it occurs. In a 75-year-old male patient who subsequently developed capsular 
rupture of the lipiodol laden mass and several free intraperitoneal chemoemboliza-
tion agents with hemoperitoneum, we report a case of a ruptured HCC that superfi-
cially located arterial enhancing and early wash-out mass in the right hepatic dome 
following TACE.
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tanyl (100 ug) was administered intravenously for pain relief. 
Before and after embolization, sufficient IV hydration was pro-
vided. The procedure was terminated at the point of stop-flow 
within the main feeding vessels (Fig. 1D). There were no major 
intraprocedural complications.

Six hours after the procedure, however, the patient became 
hypotensive (systolic/diastolic blood pressure = 85/47 mm Hg), 
tachycardic (heart rate = 110 beats per minute) and developed 
dizziness, nausea, sweating, and moderate abdominal pain. His 
hemoglobin level had decreased from 12.9 to 10.7 g/dL. 

A CT scan revealed a large hemoperitoneum with no active 
arterial contrast extravasation from the tumor (Fig. 1E). Scat-
tered punctate foci of hyperattenuated particles located in the 
right paracolic gutter and pelvic cavity suggested free intraperi-
toneal chemoembolization agents (Fig. 1F). In spite of the rup-
tured HCC, the patient was controlled by conservative man-
agement. He required 6 units of packed red blood cells and 12 

common femoral artery using a 5 Fr sheath (Radifocus Introduc-
er II; Terumo, Tokyo, Japan) in a retrograde fashion. After imag-
ing the abdominal aorta, superior mesenteric artery angiography 
was performed using a 5 Fr catheter (Radifocus Introducer II; 
Yashiro, Tokyo, Japan). On indirect portography, signs of portal 
venous thrombosis did not appear. With the same catheter, the 
celiac trunk angiography was undertaken, and the catheter was 
placed in the right hepatic artery using an angled hydrophilic 
0.035 inch Radifocus guidewire (Radifocus Introducer II; Teru-
mo, Tokyo, Japan). Angiography with high-pressure contrast in-
jection showed many small feeding vessels of the capacious tu-
mor burden in liver segment VIII (Fig. 1C). The presence of 
arteriovenous shunts or extrahepatic collateral vessels could be 
excluded.

The tumor was embolized with a combination of 40 mg of 
Adriamycin and 10 mL of Lipiodol after selective catheteriza-
tion of the appropriate hepatic artery. After embolization, Fen-
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Fig. 1. A 75-year-old male who was incidentally diagnosed with HCC.
A. Arterial phase axial contrast enhanced CT scan of the upper abdomen shows a superficially located, enhanced tumor (arrow) in segment VIII 
before hepatic chemoembolization. 
B. Venous phase coronal CT scan reveals early wash-out of the mass (arrow).
C. Angiography of the celiac trunk before chemoembolization indicated a hypervascular hepatic mass (arrow) with numerous feeding vessels in 
the right hepatic dome.
D. Hepatic angiography after chemoembolization revealed complete devascularization in the lesion (arrow).
E, F. Axial contrast enhanced CT scan obtained one day after TACE shows a capsular rupture at the level of the lipiodol laden lesion (arrow) and 
several free intraperitoneal chemoembolization agents with hemoperitoneum (open arrows).
Note.-HCC = hepatocellular carcinoma, TACE = transcatheter arterial chemoembolization
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sult of rapid edematic expansion due to tumor necrosis. This 
change is expected to be common in a large tumor undergoing 
the first session of treatment. The tumor may then rupture with 
or without minor trauma including diaphragmatic movement 
on the right lobe of the liver. The mechanism of rupture is also 
thought to be related to vascular injury secondary to emboliza-
tion. The arterial wall becomes fragile because of inflammatory 
and reparative changes (7, 8). However, further studies are re-
quired to delineate the predisposing factors and mechanisms of 
rupture of HCC after TACE.

Patients with ruptured HCC present right upper abdominal 
pain and abdominal distension. The diagnosis is usually con-
firmed by ultrasonography or CT scan. CT imaging is the most 
useful modality in the imaging of HCC and can detect most of 
the complications following TACE. In a ruptured HCC, bleed-
ing or gas (as a result of necrosis) may be seen in the lesion, 
around the liver or within the peritoneal cavity (9).

Sun et al. (2) reported five cases of ruptured HCC which de-
veloped within 16 hours to 7 months after 1005 TACEs. These 
patients received a repeat emergency arterial embolization for 
immediate hemostasis and tumor stabilization. In our experi-
ence, HCC rupture occurred 6 hours after TACE and then im-
mediate hemostasis was achieved by conservative management. 
Conservative therapy has been justified for selected patients in 
hemodynamically stable conditions or in extremely poor con-
ditions; however, a high mortality rate due to continuous bleed-
ing or rebleeding after conservative treatment has been report-
ed (6). The primary objective in the management of these 
patients is to achieve hemostasis by surgical, non-surgical, or 
conservative methods. The mortality and morbidity rate is high 
because the patients usually have a poor reserve and an ad-
vanced disease. In our opinion, emergency embolization is an 
efficient hemostatic treatment in the case of intraperitoneal 
bleeding of a ruptured HCC. In this particular situation of our 
patient with bad general health and the absence of active bleed-
ing, embolization had to be excluded. The only solution that 
was left was conservative management.

In conclusion, TACE is generally a safe procedure, yet, tumor 
rupture remains a potential complication. In our experience, 
the superficial location with extracapsular extension of the tu-
mor is a more important risk factor for tumor rupture follow-
ing TACE than the tumor size. This complication may appear 

units of fresh frozen plasma. Finally, he recovered from the in-
traperitoneal hemorrhage. He is alive after a 6-month follow-
up without tumor recurrence.

DISCUSSION

TACE of the liver is recommended by the Society of Inter-
ventional Radiology as a first-line treatment for inoperable 
HCC in patients who exceed the Milan or University of Cali-
fornia San Francisco criteria but still have a well-preserved liver 
function (3). TACE combines the effect of targeted chemother-
apy with the effect of ischemic necrosis induced by arterial em-
bolization.

Even though satisfactory survival results can be achieved 
with TACE, it can also be associated with adverse events. It is 
well known that the common complications related to TACE 
are postembolization syndrome (fever, abdominal pain, nausea, 
and vomiting), impaired liver function, and leukocytopenia. 
There are rare and severe complications including neutropenic 
sepsis, liver failure, liver abscess, tumor rupture, upper gastro-
intestinal bleeding, bile duct complications, acalculous chole-
cystitis, pulmonary embolism, spasm or occlusion of the hepat-
ic artery, and acute renal failure, which are associated with 
significant morbidity and mortality (4). Previous data indicates 
a 4.1% treatment-related mortality rate associated with TACE 
(5). However, spontaneous rupture related to TACE has rarely 
been reported, and it is associated with an overall mortality rate 
of 50% along with poor long-term survival rates (6). The inci-
dence is very low, ranging from 0.15% to 0.68%, according to 
the article (2).

According to clinical literature, large HCC lesions are consid-
ered to be at an increased risk of rupture, as they are more like-
ly to contact the liver surface, and also have extrahepatic pro-
trusion (2). Battula et al. (6) reported two cases of ruptured 
HCC following TACE. These tumors had a large tumor size, 
male sex, and an exophytic growth of tumor. In our patient, the 
tumor was ruptured following TACE though a relatively small 
size. However, the tumor had a superficial location and an exo-
phytic growth, similar to the previous clinical literature.

The pathophysiologic mechanisms of HCC rupture after 
TACE are not yet fully known. It can be thought to be related to 
increased pressure inside the friable tumor after TACE, as a re-
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immediately after the procedure, thus, close observation and 
appropriate management are mandatory.
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경동맥화학색전술 후 발생한 간세포암의 파열: 증례 보고1

강효진1 · 이병훈1 · 한윤희2 · 황윤준1 · 김수영1 · 이지영1 

경동맥화학색전술은 절제가 불가능한 간세포암의 효과적인 고식적 치료법으로 잘 알려져 있으며 드물게 패혈증과 간부

전 등의 심각한 합병증이 발생할 수 있다고 알려져 있다. 경동맥화학색전술 후 간세포암의 파열은 매우 드문 합병증이나, 

생명을 위협하는 결과를 초래할 수 있다. 이에 저자들은 75세 남환에서 우간엽 상부 표면에 위치한 동맥기 조영증강과 

이른 조영감소를 보이는 간세포암에 대해 경동맥화학색전술 후 간세포암의 파열로 인해 간세포암의 피막파열, 복강내 화

학색전물질 유리 그리고 혈복강이 발생하였던 1예를 보고하고자 한다.
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