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INTRODUCTION
Hepatocellular carcinoma (HCC) is still one of  the 
most progressive malignancies resistant to treatment[1]. 
Although several treatment modalities are currently 
used for the treatment of  HCC, radiofrequency ablation 
(RFA) now plays a central role in local control of  hepatic 
malignancies[2-4]. To improve the therapeutic effects of  
RFA, we innovated the novel combination therapy of  
percutaneous ethanol injection and RFA[5-8] and showed 
that this combination therapy could induce wider 
coagulated necrosis with smaller energy requirement[9]. 
Moreover, injection of  the mixture of  ethanol and 
lipiodol (PELI) is effective for the treatment of  HCC 
difficult to treat with RFA[10,11]. Although HCC is usually a 
hypervascular tumor, some HCCs known as hypovascular 
HCC have no blood vessel. Hypovascular HCC is difficult 
to treat with intervention radiology (IVR) due to the lack 
of  the feeding artery into the tumor. Here, we report a case 
of  hypovascular HCC totally eliminated with combination 
therapy of  PELI and IVR and normal levels of  AFP and 
AFP-L3 were maintained for a long period of  time.  

CASE REPORT
In April, 2006, a 56-year old woman positive for hepatitis 
B virus was admitted because of  a recurrence of  HCC. 
Four years ago, the patient underwent radiofrequency 
ablation (RFA) therapy for HCC located in the S6 region 
of  the liver. The tumor was eliminated and serum levels 
of  AFP and AFP-L3 were maintained within the normal 
range over the following four years. However, the levels 
of  AFP and AFP-L3 started to gradually increase at the 
beginning of  2006. To detect recurrent tumor, helical 
dynamic computed tomography (CT) and ultrasonography 
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Abstract
We report a case of hypovascular advanced hepa-
tocellular carcinoma (HCC) successfully treated with a 
novel combination therapy of percutaneous ethanol-
lipiodol injection (PELI) and intervention radiology (IVR), 
lipiodol-targetting IVR (Lipi-IVR). The present case 
had a hypovascular HCC (3 cm in diameter) located 
in the S6 region of the liver. Although the tumor was 
not detectable at all by both of early and late phase of 
helical dynamic computed tomography (CT), it could 
be detected by ultrasonography (US) as a low echoic 
space occupying lesion (SOL) beside the gallbladder and 
right kidney. Serum levels of alpha fetoprotein (AFP) 
and AFP-L3 were extremely high. Combination therapy 
of PELI, firstly reported in our department, and IVR 
(PELI and IVR, lipiodol-targetting IVR) was performed 
twice for the treatment. PELI could effectively visualize 
the location of the tumor for IVR treatment and show 
the presence of a thin blood vessel branching from the 
right hepatic artery flowing into the lipiodol deposit. 
After treatment, the serum levels of AFP and AFP-L3 
were rapidly decreased to normal and maintained for 
more than eight months. Thus, this case expressing 
the tremendous effect might give us insight into the 
effectiveness of the novel combination therapy of PELI 
and IVR for the treatment of hypovascular HCC.
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(US) were performed. Although US could detect a low 
echoic space occupying lesion (SOL) of  3 cm in diameter 
beside the gallbladder and right kidney (Figure 1A), the 
tumor was not detectable at all by helical dynamic CT 
(Figure 1B), indicating that it was not a hypervascular, but a 
hypovascular HCC. The hypovascularity suggested that the 
tumor could not be detected by angiography. Consequently, 
we injected a mixture of  ethanol and lipiodol, a technique 
pioneered in our department in 2004[10,11], by a US-guided 
approach to mark the main tumor and make it visible in 
angiography. Plain CT showed a massive lipiodol deposit 
in the tumor area (Figure 1C). The serum level of  of  
AFP was decreased to 101 ng/mL while the serum level 
AFP-L3 was unchanged after injection of  the mixture of  
ethanol and lipiodol. An angiogram of  the celiac artery, 
following lipiodol treatment, clearly showed the location 
of  the tumor (Figure 1D, arrow heads) along with a 
thin vessel branching from the right hepatic artery and 
flowing into the lipiodol deposit (Figure 1D, arrow). Next, 
5-fluorouracil (5-FU) was injected into the thin blood 
vessel after a super-selective canulation. After 5-FU was 
injected twice, the serum levels of  AFP and AFP-L3 were 
finally decreased to 2.8 ng/mL and 0%, respectively, in 
August, 2006. These markers were still within the normal 
range in April 2007. 

DISCUSSION
Despite intensive efforts to develop treatment modalities 
for HCC, the prognosis of  HCC remains relatively poor[12]. 
RFA plays a central role in the local control of  HCC 
and a number of  attempts have been made to enhance 
the therapeutic effect of  RFA by combining RFA with 
transcatheter arterial chemoembolization[13,14]. We have 
recently reported successfully treated HCC cases, of  
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which 1 had diffusely distributed HCC accompanied 
with tumor thrombus and was treated with combination 
therapy of  5-FU and pegylated IFN[15]. Another case 
had a large-size encapsulated lump of  HCC and was 
treated with transarterial chemoembolization followed 
by the combination of  PELI and RFA[16]. The present 
case had a hypovascular HCC which was different from 
those previously reported. Although HCC is usually 
a hypervascular tumor, hypovascular HCC resistant 
to IVR can still be observed. Logically, administration 
of  anticancer chemical reagents by IVR should not 
be effective against hypovascular HCC due to a low 
flow of  the arterial blood into the tumor. We modified 
percutaneous ethanol injection therapy to produce 
percutaneous ethanol-lipiodol injection therapy (PELIT) 
for HCC that cannot be imaged by US or CT. By utilizing 
PELI, the tumor in this patient was made visible by 
angiography and injection of  5-fluorouracil was sufficient 
to dramatically decrease both AFP and AFP-L3 levels to 
the normal range, demonstrating that PELI can reveal 
the presence of  small blood vessels flowing into HCC 
even though a hypovascular tumor diagnosed by CT and 
importantly can mark the precise location of  the tumor 
at angiography. Dramatic therapeutic effects seen in this 
patient may result from the direct tumor targeting by 
lipiodol or the enhancement of  anti-tumor activity of  
5-FU by lipiodol. Effect of  5-FU may be enhanced by 
filling the tumor with lipiodol prior to the injection of  
5-FU. Thus, injection of  5-FU after lipiodol injection may 
open up new avenues for the treatment of  advanced HCC. 
This new technology may be effective for the treatment of  
both hypovascular and hypervascular HCC. Further study 
is needed to elucidate it.
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Figure 1  Helical dynamic CT in the late phase before tumor targetting by lipiodol 
(A), US of the right hepatic lobe before tumor targetting by lipiodol (B), plain CT 
after tumor targetting by lipiodol (C), and angiogram of the celiac artery after tumor 
targeting by lipiodol (D). RHA: right hepatic artery; GB: gall bladder; KID: kidney.
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