Online Submissions: wjg.wjgnet.com
www.wjgnet.com
wjg@wjgnet.com

World | Gastroenterol 2007 December 7; 13(45): 6022-6026
World Journal of Gastroenterology ISSN 1007-9327
© 2007 WJG. All rights reserved.

RAPID COMMUNICATION

Predictive factors of tumor response to trans-catheter
treatment in cirrhotic patients with hepatocellular carcinoma:
A multivariate analysis of pre-treatment findings

Roberto Miraglia, Giada Pietrosi, Luigi Maruzzelli, loannis Petridis, Settimo Caruso, Gianluca Marrone,
Giuseppe Mamone, Giovanni Vizzini, Angelo Luca, Bruno Gridelli

Roberto Miraglia, Luigi Maruzzelli, Settimo Caruso, Gianluca
Marrone, Giuseppe Mamone, Angelo Luca, Department
of Radiology, Mediterranean Institute for Transplantation and
Advanced Specialized Therapies (IsMeTT), University of
Pittsburgh Medical Center, Palermo 90127, Italy

Giada Pietrosi, loannis Petridis, Giovanni Vizzini, Department
of Hepatology, Mediterranean Institute for Transplantation
and Advanced Specialized Therapies (IsMeTT), University of
Pittsburgh Medical Center, Palermo 90127, Italy

Bruno Gridelli, Department of Transplantation Surgery,
Mediterranean Institute for Transplantation and Advanced
Specialized Therapies (IsMeTT), University of Pittsburgh Medical
Center, Palermo 90127, Italy

Correspondence to: Roberto Miraglia, Department of
Radiology, Mediterranean Institute for Transplantation and
Advanced Specialized Therapies (IsMeTT), University of
Pittsburgh Medical Center, IsMeTT, Via Tricomi 1, Palermo
90127, Italy. rmiraglia@ismett.edu

Telephone: +39-91-2192111 Fax: +39-91-2192344

Received: July 20, 2007 Revised: September 27, 2007

Abstract

AIM: To elucidate the pre-treatment clinical and
imaging findings affecting the tumor response to the
transcatheter treatment of unresectable hepatocellular
carcinoma (HCC).

METHODS: Two hundred cirrhotic patients with HCC
received a total of 425 transcatheter treatments. The
tumor response was evaluated by helical CT and a
massive necrosis (MN) was defined as a necrosis > 90%.
Twenty-five clinical and imaging variables were analyzed:
uninodular/multinodular HCC, unilobar/bilobar, tumor
capsula, hypervascular lesion, portal vein thrombosis,
portal hypertension, ascites, platelets count, aspartate
transaminases/alanine transaminases (AST/ALT), alfa-
fetoprotein (AFP) > 100, AFP > 400, serum creatinine,
virus hepatitis C (VHC) cirrhosis, performance status,
age, Okuda stage, Child-Pugg stage, sex, CLIP (Cancer
of the Liver Italian Program) score, serum bilirubin,
constitutional syndrome, serum albumine, prothrombin
activity, BCLC (Barcelona Clinic Liver Cancer) stage.
Prognostic factors of response were subjected to
univariate analysis and thereafter, when significant, to
the multivariate analyses.

RESULTS: On imaging analysis, complete response was
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obtained in 60 (30%) patients, necrosis > 90% in 38
(19%) patients, necrosis > 50% in 44 (22%) patients,
and necrosis < 50% in 58 (29%) patients. Ninety-eight
(49%) of the 200 patients were considered to have a
MN. In univariate analysis, significant variables (P <
0.01) were: uninodular tumor, unilobar, tumor size 2-6
cm, CLIP score < 2, absence of constitutional syndrome,
and BCLC stage < 2. In a multivariate analysis, the
variables reaching statistical significance were: presence
of tumor capsule (P < 0.0001), tumor size 2-6 cm
(P < 0.03), CLIP score < 2 (P < 0.006), and absence
of constitutional syndrome (P < 0.03). Kaplan-Mayer
cumulative survival at 12 mo was 80% at 24 mo
was 56%. MN was associated with a longer survival
(P < 0.0001).

CONCLUSION: MN after transcatheter treatment
is more common in the presence of tumor capsule,
maximum diameter of the main lesion between 2 and
6 cm, CLIP score < 2 and absence of constitutional
syndrome. The ability to predict which patients will
respond to transcatheter treatment may be useful in the
clinical decision-making process, and in stratifying the
randomization of patients in clinical trials.

© 2007 WJG. All rights reserved.
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INTRODUCTION

Trans-catheter treatment is extensively used to treat
hepatocellular carcinoma (HCC) not suitable for
surgical resection or percutaneous ablation therapies.
Transarterial chemoembolization (TACE), transarterial oily
chemoembolization (TOCE) and transarterial embolization
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(TAE) have been adopted“fs]. Prognosis of patients with
HCC complicated with cirrhosis mainly depends on the
tumor growth, progression of the underlying liver disease,
and effectiveness of anti-tumor treatment. Recent meta-
analysis showed that the overall survival of patients with
well preserved liver function was improved after intra-

arterial treatment”"”

| The primary goal of the trans-
catheter treatment is to achieve a massive necrosis, to
reduce tumor size, and prevent its dissemination and
portal vein invasion. Unfortunately, the tumor response
to trans-catheter treatment is heterogeneous with a wide
range of necrosis that cannot be accurately predicted. The
lack of well-defined prognostic indicators inspired us to
perform the present study to analyze the tumor response
and the pre-treatment imaging and clinical prognostic
factors predictive of response in patients with HCC and
compensated cirrhosis who were treated by trans-catheter
treatment.

MATERIALS AND METHODS

This is a retrospective cohort study based on the analysis

of 200 consecutive cirrhotic patients with single or
multifocal HCC, treated with intra-arterial therapy and
evaluated with follow-up imaging at a single transplant
centre. Patients who had at least one image examination
(16-slides helical CT scan or triphasic contrast-enhanced
MRI) before and after treatment were included into
the study. Diagnosis of HCC was based on radiological
findings, alfa-fetoprotein level and biopsy according to
the Barcelona criteria !, Bone metastases were ruled out
by bone scintigraphy; lung and abdominal metastases
were ruled out by CT scan. Liver function impairment
was estimated with routine biochemical parameters
reflecting liver function. The cardiac risk was evaluated
by EKG and left ventricular ejection fraction (LVEF), as
measured by multi-gated angiography scan (MUGA scan)
or echocardiography. HCC and patient’s characteristics at
admission are reported in Table 1. Informed consent was
not specifically required for the study, although written
informed consent was obtained for each diagnostic and
interventional radiology procedure.

All CT scan studies were performed with a 16-slice
multidetector CT (Light speed, General Electric Medical
Systems, USA) before and 4-6 wk after the intra-
arterial treatment. Quadruple-phases protocol was used
(unenhanced phase, arterial phase, portal venous phase
and late phase).

All CT images were evaluated by at least 2 radiologists.
Pre-treatment studies were analyzed without knowledge
of the final outcomes of the patients. A consensus
of the readers was reached in all cases. The following
CT features were evaluated: number of lesions (single,
multiple), size of the main lesion (maximum diameter),
hepatic distribution (unilobar or bilobar), tumor extension
(<X 3 lesions each < 3 cm or > 3 lesions or one > 3 cm),
vascularity of the lesions (hypervascular, hypovascular),
tumor capsule, portal vein invasion (lobar, segmental, or
subsegmental), signs of portal hypertension (spontaneous
splenorenal shunt, patency of umbelical vein, patency of
coronary vein), ascites, and necrosis. In post-treatment

Table 1 Patient and HCC characteristics at admission

Age (mean * SD, range) 63 +8.62 (35-81)

Sex distribution (male/female) 138/62
Liver cirrhosis etiology:

Hepatitis C 158

Hepatitis B 29

Others 13
Child Pugh score A/B/C 136/59/5
Clip score (0/1/2/3/4/5) 53/79/52/11/4/1
BCLC stage (1/2/3/4) 61/115/14/0
Constitutional syndrome (yes/no) 22/178
Performance status (0/1/2/3) 177/14/8/1
HCC uninodular/ multinodular 96/104
HCC unilobar/bilobar 148/52
Tumor capsula: yes/no 83/114
Portal vein thrombosis: 185/15/0
absent/ partial /complete
Alfa-fetoprotein: 83/48/69

<20/20-100/> 100 ng/mL

studies, the presence of arterial enhancement at CT
imaging was considered as viable tumor. In patients who
underwent TOCE, the complete necrosis was considered
only if the lesion had homogeneous Lipiodol uptake
without contrast enhancement in arterial phase. In case
without clear results, MRI with gadobenate dimeglumine
(Gd-BOPTA), using a 1.5T MR scan (General Electric
Medical Systems, USA), was performed. The efficacy
of intra-arterial treatment was defined according to the
amount of tumor necrosis valuable on CT and/or MR
follow-up imaging and the WHO recommendations''”.
The presence of non-enhanced tumor areas was defined as
tissue necrosis and expressed as percent of the total tumor
volume. Tumor necrosis was considered complete when
no foci of enhancement were seen within the tumor or at
its periphery. In patients with multiple lesions, the necrosis
was computed as average of tumor necrosis in each lesion.
The response to treatment was classified as: complete
response, necrosis > 90%, necrosis > 50%, and necrosis
< 50%. In this study, a tumor necrosis > 90% over the
treatment interval was classified as massive necrosis (MN).

Intra-arterial treatment was performed in patients
with multifocal HCC or single unresectable HCC and
contraindications to radiofrequency thermal ablation
(RFA).

In our centre, contraindications to RFA are: size of
the lesion greater than 4 cm, lesion near to vital organs
such as gallbladder, stomach, and colon, lesion adjacent to
a big portal or hepatic vein branches at risk of bleeding,
subphrenic lesion not easily accessible for RFA and lesion
in subcapsular position at high risk of tumor seeding"”.

Exclusion criteria for intra-arterial treatment were
HCC volume > 50% of total hepatic volume, complete
thrombosis of main portal vein, AST/ALT > 300 U/L,
serum bilirubin > 3 mg/dL, serum creatinine > 1.8 mg/
dL, white blood cell (WBC) < 2.5 X 10°/uL, platelets < 35
X 10°/pL, severe ascites and performance status > 3.

TACE was performed using Epirubicine at a dose of
50 mg/ m’ of body surface; the dose was reduced to 50%
if serum bilirubin level was > 1.2 mg/dL and < 2 mg/dL
and/or white blood cell count (WBC) was 34 X 10°/ ul;
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a dose reduction to 25% was administered if bilirubin
was > 2 mg/dL and/or WBC 2.53 X 103/uL. Epirubicine
was prepared in sterile drip and infused over 30 min
using a peristaltic pump. Afterwards, the embolization
was performed using Gelfoam (Pfitzer, Belgium) till a
stagnation flow was visualized at the fluoroscopy. In
patients with acceptable liver function and superselective
catherization of the hepatic artery, 2-10 mL of Lipiodol
(Lipiodol Ultrafluid, Guebert, Italy) was infused before the
gelfoam embolization (TOCE)". No chemotherapeutic
agent (T'AE) was used in the presence of WBC less than 2.5
X 10°/uL, previous episodes of neutropenia (< 500/mL),
positive HBsAg and HBV DNA™ and ejection fraction
< 45%. These patients were treated with lipiodol and/
or gelfoam. In patients with single HCC, superselective
catheterization of the artery supplying the lesion was
performed whenever possible, in the other cases the
treatment was given in the branch of the right hepatic
artery or in the branch of the left hepatic artery supplying
the lesion. In patients with multifocal HCC, treatments
were given in the right hepatic artery (RHA) or in the left
hepatic artery (LHA). In case of multifocal, bilobar HCC,
no treatment was given in RHA and LHA during the same
session. After the treatment, the patients were carefully
observed in a conventional hospitalization room, and
analgesics were administered if necessary. Oral intake was
reinitiated as soon as possible according to the tolerance
of the patients. Usually the day after the procedure, after
confirming the absence of clinical abnormalities, the
patients were discharged and followed up in the outpatient
clinic.

The intra-arterial treatment was repeated every 6-12 wk
according to the tumor response based on the follow-up
imaging and clinical assessment.

Statistical analysis

Twenty-five clinical and imaging variables were analyzed,
including uninodular/multinodular HCC, unilobar/
bilobar, tumor capsula, heparvascular lesion, portal vein
thrombosis, portal hypertension, ascites, platelets count,
AST/ALT, AFP > 100, AFP > 400, serum creatinine,
VHC cirrhosis, performance status, age, Okuda stage,
Child-Pugg stage, sex, CLIP score, serum bilirubin,
constitutional syndrome, serum albumine, prothrombin
activity, BCLC stage.

The relationship between these variables and the tumor
response was first assessed by univariate analysis using
the Chi-square test or Student’s 7 test when indicated. For
qualitative variables, patients were grouped according to
the presence or absence of each variable. For quantitative
variables, the cut-off level was determined evaluating the
relationship between the sensitivity and the specificity of
the MN at different cut-off points from a ROC curve. To
identify independent predictors of MN occurrence, all the
variables reaching statistical significance in the univariate
analysis were subsequently included in a multivariate
analysis using the step-wise logistic regression procedure.
A P value of less than 0.05 was considered significant.
Statistical analyses were performed with the SPSS software
(SPSS Institute Inc., Cary, NC). Survival curves were
modelled using the Kaplan-Meier method.
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RESULTS

Patients received a total of 425 sessions of intra-arterial

treatments. The mean number of treatment sessions was
2.1 £ 2.0 per patient, range 1-8. Interval of treatment was
76 + 48 d (range 16-249 d). Type of treatments performed
were: TACE 243 (57%), TOCE 126 (30%) and TAE 56
(13%). Technical success was achieved in all the treatments
performed. No major life-threatening complications
occurred.

On imaging analysis, complete response was obtained
in 60 (30%) patients, necrosis > 90% in 38 (19%) patients,
necrosis > 50% in 44 (22%) patients, and necrosis < 50%
in 58 (29%) patients. In this analysis, 98 (49%) of the
200 patients were considered to have MN. At univariate
analysis, significant variables (P < 0.01) were: uninodular
tumor, unilobar, tumor size 2-6 cm, CLIP score < 2,
absence of constitutional syndrome, and BCLC stage < 2.
In a multivariate analysis, the variables reaching statistical
significance were: presence of tumor capsule (B-coefficient
1.447, P < 0.0001), tumor size 2-6 cm ((-coefficient 0.838,
P <0.03), CLIP score < 2 (B-coefficient 1.074, P < 0.006),
and absence of constitutional syndrome (B-coefficient
1.764, P < 0.03). Kaplan-Mayer cumulative survival was
80% at 12 mo and 56% at 24 mo. The survival of patients
with and without MN was 95% and 75% at 12 mo, and
70% and 55% at 24 mo, respectively. Massive tumor
necrosis was associated with a longer survival (P < 0.0001).

DISCUSSION

Transcatheter treatment is the most common choice
for patients with surgically unresectable HCC and
contraindications to percutaneous treatment such as
PEI, and RF thermal ablation. The arterial embolization
with or without chemotherapy induces tumor necrosis
by occlusion of the feeding artery of the HCC, and its
clinical efficacy has been documented®'*". The goal of
TAE/TACE is to deliver a high dose of chemotherapeutic
drug and/or embolizing agent in the HCC, causing tumor
necrosis and tumor control, preserving as much normal
liver parenchyma as possible. The imaging and clinical
factors affecting the tumor response after transcatheter
treatment remain to be elucidated. The aim of this study
was to identify, by means of multivariate analyses, the pre-
treatment variables of independent predictive value of
MN in patients with cirrhosis managed with transcatheter
therapy.

Our multivariate analysis showed that two tumor-
related factors such as tumor capsule and maximum
diameter of the main tumor are the only independent
factors significantly affecting the tumor response to
the transcatheter treatment. The presence of a well-
recognizable tumor capsule at the pretreatment CT scan
was the most important independent predictive factor
of MN after transcatheter treatment. According to our
results, previous pathological studies performed on liver
resection following transarterial chemoembolization™*)
demonstrated that encapsulated HCCs are more
responsive to the transcatheter treatment than non-
encapsulated tumors. Interestingly, a significant correlation
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between the thickness of the capsule and the effectiveness
of tumor necrosis after chemoembolization has also
been documented”**, The reason for the relatively poor
necrosis of tumors without capsule is not clear. Wasaka ez a/
showed that barium sulfate infused into the portal vein
entered into the non-encapsulated tumors but not into
encapsulated tumors, suggesting that there is a difference
in the type of blood supply that may greatly influence the
tumor necrosis after embolization of the feeding hepatic
artery™. The type of histologic growth pattern at the
tumor-nontumor boundary may also affect the necrosis
occurrence after transcatheter treatment. HCC is usually
the expanding type in encapsulated tumors and replacing
type in uncapsulated tumors and chemoembolization
appears to be most efficacious for HCC with growth
expanding pattern. The poor results expected in the
replacing type of HCC may be related to the fact that in
the case of tumor, cells replace hepatocytes, the blood
spaces communicate with sinusoids supplied by portal
blood flow”*". A limitation of the pathological studies
is that they were performed weeks or months after the
chemoembolization, and the granulated tissue between
HCC and normal liver parenchyma, secondary to the
treament response, could simulate a true capsule. In this
case, the psuedocapsule could be an indicator and not
a predictor of tumor responsem]. Our results showed
that the naturally formed capsule of encapsulated HCC
resulting from condensed reticulin fibers produced
by atrophic changes of noncancerous liver tissue and
detected at the pretreatment CT scan, is the most
important independent predictive factor to obtain MN
after transcatheter treatment. However, the capsule seems
to form when the tumors are small, and larger tumors are
commonly uncapsulated. Finally, in absence of a very well-
defined capsule, one must keep in mind the possibility
that a negative CT image may not completely exclude
the presence of capsule and may give partial information
about its integrity. It is known the CT scan is limited in
detecting capsular invasion of tumor cells, small satellite
nodules, and tumor thrombi of the peripheral portal
vein branches that are rather poorly responsive to the
transcatheter treatment probably because they receive
blood supply from the portal vein >,

We obtained MN after transcatheter treatment more
frequently in nodules with a maximum diameter of 2-6 cm.
Similarly, a previous histologic study evaluating the effect
of chemoembolization showed that it is effective for
encapsulated HCC measuring between 2.3 and 5.5 ¢cm in
diameter™. TAE is usually less effective for HCC smaller
than 2 cm in diametet™. The treason for the failure of
a complete necrosis of the small tumors is not clear. No
significant difference of the predominant lesion vascular
pattern was found in this study between patients with or
without MN. The apparent discrepancy from previously
reported studies™ might be due to the fact that in our
series the hypovascular pattern was very uncommon.

A CLIP score < 2 and the absence of constitutional
syndrome are strong independent clinical predictors of
MN after transcatheter treatment because these kind
of patients have a preserved liver function and multiple
treatments might yield a good response.

In conclusion, pretreatment helical CT and clinical
findings provide accurate prediction of tumor response in
patients with HCC and compensated cirrhosis. The MN
(> 90%) is more common in the presence of capsule,
maximum diameter of 2-6 cm and in well compensated
patients with CLIP score of 1 and without constitutional
syndrome. The ability to predict which patients will
respond to transcatheter treatment may be useful in the
clinical decision-making process, and in stratifying the
randomization of patients in the therapeutic clinical trials.
The prognostic implications and the survival of patients
with massive tumor necrosis require further studies.

COMMENTS

Background

Trans-catheter treatment is extensively used to treat hepatocellular carcinoma in
cirrhotic patients to achieve a massive necrosis, to reduce tumor size, and prevent
its dissemination and portal vein invasion. Tumor response after trans-catheter
treatment cannot be accurately predicted.

Research frontiers

The aim of this study is to analyze tumor response and the pre-treatment imaging
and clinical prognostic factors predictive of response in patients with HCC and
compensated cirrhosis who were managed by trans-catheter treatment.

Innovations and breakthroughs

This study clearly showed that massive necrosis is more common in presence of
capsule, a maximum diameter of 2-6 cm and in well compensated patients with
CLIP score of 1 and without constitutional syndrome.

Applications

The ability to predict which patients will response to transcatheter treatment
may be useful in the clinical decision-making process and in stratifying the
randomization of patients in clinical trials.

Terminology

CLIP (Cancer of the Liver Italian Program) prognostic score includes Child-Pugh
stage, tumor morphology and extension, serum alfa-fetoprotein (AFP) levels, and
portal vein thrombosis. Costitutional syndrome is characterized by weight loss,
malaise and anorexia.

Peer review

This is an interesting study, aiming at identifying the factors predicting tumor
response to the trans-catheter treatment in cirrhotic patients with HCC. The
authors concluded that presence of tumor capsule, a maximum diameter between
2 and 6 cm, CLIP score < 2 and absence of constitutional syndrome were
independent predictors of massive necrosis. The study is well conducted. The
results are clearly reported and support the main conclusions.

REFERENCES

1 Kawai S, Tani M, Okamura J, Ogawa M, Ohashi Y, Monden M,
Hayashi S, Inoue ], Kawarada Y, Kusano M, Kubo Y, Kuroda
C, Sakata Y, Shimamura Y, Jinno K, Takahashi A, Takayasu K,
Tamura K, Nagasue N, Nakanishi Y, Makino M, Masuzawa
M, Yumoto Y, Mori T, Oda T. Prospective and randomized
trial of lipiodol-transcatheter arterial chemoembolization
for treatment of hepatocellular carcinoma: a comparison of
epirubicin and doxorubicin (second cooperative study). The
Cooperative Study Group for Liver Cancer Treatment of
Japan. Semin Oncol 1997; 24: S6-38-56-45

2 A comparison of lipiodol chemoembolization and
conservative treatment for unresectable hepatocellular
carcinoma. Groupe d'Etude et de Traitement du Carcinome
Hepatocellulaire. N Engl | Med 1995; 332: 1256-1261

3 Llovet JM, Burroughs A, Bruix J. Hepatocellular carcinoma.

www.wjgnet.com



6026 ISSN 1007-9327  CN 14-1219/R

World J Gastroenterol

December 7, 2007 Volume 13 Number 45

10

11

12

13

14

15

16

17

Lancet 2003; 362: 1907-1917

Bruix J, Sala M, Llovet JM. Chemoembolization for
hepatocellular carcinoma. Gastroenterology 2004; 127: S179-5188
Lubienski A. Hepatocellular carcinoma: interventional
bridging to liver transplantation. Transplantation 2005; 80:
S113-5119

Varela M, Sanchez W, Bruix J, Gores GJ. Hepatocellular
carcinoma in the setting of liver transplantation. Liver Transpl
2006; 12: 1028-1036

Schwartz M, Roayaie S, Uva P. Treatment of HCC in patients
awaiting liver transplantation. Am | Transplant 2007; 7:
1875-1881

Millonig G, Graziadei IW, Freund MC, Jaschke W,
Stadlmann S, Ladurner R, Margreiter R, Vogel W. Response
to preoperative chemoembolization correlates with outcome
after liver transplantation in patients with hepatocellular
carcinoma. Liver Transpl 2007; 13: 272-279

Llovet JM, Bruix J. Systematic review of randomized trials for
unresectable hepatocellular carcinoma: Chemoembolization
improves survival. Hepatology 2003; 37: 429-442

Lo CM, Ngan H, Tso WK, Liu CL, Lam CM, Poon RT, Fan ST,
Wong J. Randomized controlled trial of transarterial lipiodol
chemoembolization for unresectable hepatocellular carcinoma.
Hepatology 2002; 35: 1164-1171

Bruix J, Sherman M, Llovet JM, Beaugrand M, Lencioni R,
Burroughs AK, Christensen E, Pagliaro L, Colombo M, Rodes J.
Clinical management of hepatocellular carcinoma. Conclusions
of the Barcelona-2000 EASL conference. European Association
for the Study of the Liver. ] Hepatol 2001; 35: 421-430

WHO handbook for reporting results of cancer treatment.
WHO Publications Centre USA: World Health Organization
Offset Publication, No. 48, 1979: 1-30

Llovet JM, Vilana R, Bru C, Bianchi L, Salmeron JM, Boix
L, Ganau S, Sala M, Pages M, Ayuso C, Sole M, Rodes ],
Bruix J. Increased risk of tumor seeding after percutaneous
radiofrequency ablation for single hepatocellular carcinoma.
Hepatology 2001; 33: 1124-1129

Miraglia R, Pietrosi G, Maruzzelli L, Petridis I, Caruso S,
Marrone G, Mamone G, Vizzini G, Luca A, Gridelli B. Efficacy
of transcatheter embolization/chemoembolization (TAE/
TACE) for the treatment of single hepatocellular carcinoma.
World | Gastroenterol 2007; 13: 2952-2955

Vizzini GB, Luca A, Marino IR. Hepatitis B virus reactivation
after a single session of transarterial chemoembolization in
patients with hepatocellular carcinoma. Ann Intern Med 2003;
138: 691-692

Takayasu K, Arii S, Ikai I, Omata M, Okita K, Ichida T,
Matsuyama Y, Nakanuma Y, Kojiro M, Makuuchi M, Yamaoka
Y. Prospective cohort study of transarterial chemoembolization
for unresectable hepatocellular carcinoma in 8510 patients.
Gastroenterology 2006; 131: 461-469

Biselli M, Andreone P, Gramenzi A, Trevisani F, Cursaro C,
Rossi C, Ricca Rosellini S, Camma C, Lorenzini S, Stefanini
GF, Gasbarrini G, Bernardi M. Transcatheter arterial
chemoembolization therapy for patients with hepatocellular
carcinoma: a case-controlled study. Clin Gastroenterol Hepatol
2005; 3: 918-925

www.wjgnet.com

18

19

20

21

22

23

24

25

26

27

28

29

30

Liem MS, Poon RT, Lo CM, Tso WK, Fan ST. Outcome of
transarterial chemoembolization in patients with inoperable
hepatocellular carcinoma eligible for radiofrequency ablation.
World | Gastroenterol 2005; 11: 4465-4471

Uchida H, Ohishi H, Matsuo N, Nishimine K, Ohue S,
Nishimura Y, Maeda M, Yoshioka T. Transcatheter hepatic
segmental arterial embolization using lipiodol mixed with
an anticancer drug and Gelfoam particles for hepatocellular
carcinoma. Cardiovasc Intervent Radiol 1990; 13: 140-145

Matsui O, Kadoya M, Yoshikawa J, Gabata T, Arai K, Demachi
H, Miyayama S, Takashima T, Unoura M, Kogayashi K. Small
hepatocellular carcinoma: treatment with subsegmental
transcatheter arterial embolization. Radiology 1993; 188: 79-83
Itsubo M, Koike K, Tsuno S, Osada M, Komuro O, Shimada N,
Okuda J, Fukada H, Okuaki Y, Kawabe T, Toda G. Subsegmental
transcatheter arterial embolization for small hepatocellular
carcinoma. Hepatogastroenterology 2002; 49: 735-739
Nakamura H, Tanaka T, Hori S, Yoshioka H, Kuroda C,
Okamura J, Sakurai M. Transcatheter embolization of
hepatocellular carcinoma: assessment of efficacy in cases of
resection following embolization. Radiology 1983; 147: 401-405
Wakasa K, Sakurai M, Kuroda C, Marukawa T, Monden
M, Okamura J, Kurata A. Effect of transcatheter arterial
embolization on the boundary architecture of hepatocellular
carcinoma. Cancer 1990; 65: 913-919

Hsu HC, Wei TC, Tsang YM, Wu MZ, Lin YH, Chuang SM.
Histologic assessment of resected hepatocellular carcinoma
after transcatheter hepatic arterial embolization. Cancer 1986;
57:1184-1191

Sakurai M, Okamura J, Kuroda C. Transcatheter chemo-
embolization effective for treating hepatocellular carcinoma. A
histopathologic study. Cancer 1984; 54: 387-392

Hashimoto T, Nakamura H, Hori S, Tomoda K, Nakanishi
K, Murakami T, Kozuka T, Monden M, Gotoh M, Kuroda
C. Hepatocellular carcinoma: efficacy of transcatheter oily
chemoembolization in relation to macroscopic and microscopic
patterns of tumor growth among 100 patients with partial
hepatectomy. Cardiovasc Intervent Radiol 1995; 18: 82-86
Kuroda C, Sakurai M, Monden M, Marukawa T, Hosoki T,
Tokunaga K, Wakasa K, Okamura ], Kozuka T. Limitation of
transcatheter arterial chemoembolization using iodized oil
for small hepatocellular carcinoma. A study in resected cases.
Cancer 1991; 67: 81-86

Higuchi T, Kikuchi M, Okazaki M. Hepatocellular
carcinoma after transcatheter hepatic arterial embolization.
A histopathologic study of 84 resected cases. Cancer 1994; 73:
2259-2267

Choi BI, Kim HC, Han JK, Park JH, Kim YI, Kim ST, Lee
HS, Kim CY, Han MC. Therapeutic effect of transcatheter
oily chemoembolization therapy for encapsulated nodular
hepatocellular carcinoma: CT and pathologic findings.
Radiology 1992; 182: 709-713

Katyal S, Oliver JH, Peterson MS, Chang PJ, Baron RL, Carr
BI. Prognostic significance of arterial phase CT for prediction
of response to transcatheter arterial chemoembolization
in unresectable hepatocellular carcinoma: a retrospective
analysis. AJR Am ] Roentgenol 2000; 175: 1665-1672

S- Editor Zhu LH L- Editor MaJY E-Editor Li HY



