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( Abstract )

Comparison of radiofrequency ablation and transarterial chemoembolization
for the treatment of a single hepatocellular carcinoma smaller than 4 cm

Min Jae Yang, M.D., So Yun An, M.D., Eun Joon Moon, M.D., Min Suk Lee, M.D.,
Joo An Hwang, M.D., Jae Youn Cheong, M.D., Je Hwan Won, M.D.l,
Jai Keun Kim, M.D.l, Hee Jung Wang, M.D.z, Sung Won Cho, M.D.

Departments of Gastroenterology, IRadiology, and 2Surgery, Ajou University School of Medicine, Suwon, Korea

Background/Aims: Radiofrequency ablation (RFA) is an established curative therapeutic modality for
unresectable hepatocellular carcinoma (HCC), and transarterial chemoembolization (TACE) has been used as
a palliative treatment for inoperable HCC. It is still unknown whether RFA and TACE are equally effective
for improving the survival of patients with unresectable HCC that is amenable to either treatment. The aim
of this retrospective study was to compare the clinical impacts of two treatments, and analyze the prognostic
factors for recurrence and survival. Methods: Ninety—three patients with a single HCC smaller than 4 cm who
showed complete responses (complete ablation or complete lipiodol tagging) after treatment with RFA (n=43)
or TACE (n=50) between January 2002 and February 2009 were investigated. Univariate and multivariate
analyses were performed for 13 potential prognostic factors using the Cox proportional-hazards model.
Results: The time-to-recurrence rates at 1, 2, and 3 years after treatment were 32.9%, 44.3%, and 55.4%,
respectively, for the RFA group, and 4296, 68.3%, 71.7% for the TACE group. The probability of survival at
1, 2, and 3 years was 97.7%, 77.4%, and 63.1%, respectively, for the RFA group, and 95.9%, 76.1%6, and 60.296
for the TACE group. The time-to-recurrence and overall survival rates did not differ significantly between the
two treatment groups. A multivariate Cox proportional-hazards model revealed that a tumor size larger than
3 cm and lower serum albumin levels were independent risk factors for recurrence, and that being male, being
seropositive for hepatitis B surface antigen, and having a higher serum albumin level were independent
favorable prognostic factors for survival. Conclusions: TACE and RFA exhibited similar therapeutic effects
in terms of recurrence and survival for patients with a single HCC smaller than 4 cm, if they could exhibited
complete responses. (Korean ] Hepatol 2009;15:474-485)
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Table 1. Baseline characteristics

Characteristic RFA (n=43) TACE (n=50) P-value
Age, mean+SD, year 59.5+89 59.9+10.9 0.266*
Gender, n (%) 0182
Male 33 (716.7) 32 (64.0)
Female 10 (23.3) 18 (36.0)
Underlying liver diseae, n (%) 0.053°
Hepatitis B virus 33 (76.7) 31 (62.0)
Hepatitis C virus 4 (9.3) 4 (8.0)
Alcohol 6 (13.0) 7 (14.0)
Unknown 0 (0.0) 8 (16.0)
Antiviral treatment (yes/no) 16/17 10/22 0156
Child-Pugh grade, n (%) 0.105°
A 37 (86.0) 36 (72.0)
B 6 (14.0) 10 (20.0)
C 0 (0) 4 (8.0)
Tumor type (nodular/massive/infiltrative) 43/0/0 50/0/0
Tumor size, mean+SD, cm 2.20+0.73 2.48+0.83 0.087*
Tumor size stratification 0.322F
<2 cm 17 (39.5) 14 (28.0)
2~3 cm 14 (32.6) 15 (30.0)
3~4 cm 12 (27.9) 21 (42.0)
Modified UICC stage, n (%) 0.344°
I 16 (37.2) 14 (28.0)
I 27 (62.8) 36 (72.0)
Laboratory finding, mean=SD
Albumin, g/dL 3.76+0.54 3.49+0.56 0.022%
Bilirubin, mg/dL 0.97+0.54 1.26+0.97 0.115'
Prothrombin time, s 13.67+2.03 14.81+2.42 0.016"
Platelet, x10°%/mm® 119+55.6 120+62.1 0.905"
a—fetoprotein, mean (range) 133.0 (2.1~1,703.0) 240.3 (1.5~2,540.0) 0.736"

P-values were obtained by the *Student’s ¢-test or ' Mann-Whitney's U-test for quantitative variables, and
¥ Chi-Square test for qualitative variables.
RFA, radiofrequency ablation; TACE, transarterial chemoembolization; SD, standard deviation.
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Table 2. Analysis of recurrence pattern and time to
recurrence

Recurrence Recurrence
after RFA after TACE

n (%) n (%)
Recurrence pattern
Marginal recurrence 5 (25.0) 16 (44.4)
Single new recurrence 9 (45.0) 10 (27.8)
Multiple new recurrence 6 (30.0) 8 (22.2)
Distant metastasis 0 (0.0) 2 (5.6)
Total recurrence 20 (100.0) 36 (100.0)
Time to recurrence
<1 year 14 (70.0) 21 (58.3)
1~2 years 3 (15.0) 11 (30.6)
>2 years 3 (15.0) 4 (11.1)

RFA, radiofrequency ablation; TACE, transarterial
chemoembolization

- 478 -



Min Jae Yang, et al. Comparison of radiofrequency ablation and transarterial chemoembolization

~I1 RFA  ..#% TACE
Log rank P=0.130

0.8 =

.......................

0.6 =

0.4 -

Recurrence rate

0.2—

1 1 1 I
0 12 24 36 48 60

Time (month)

Figure 1. Time-to-recurrence rates calculated by the Kaplan-
Meier method, according to treatment group.
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Figure 2. Overall survival rates calculated by the Kaplan-
Meier method, according to treatment group.

Table 3. Comparison of recurrence rates, and overall survival rates after radiofrequency ablation and transarterial

chemoembolization
Recurrence rate (%) Overall survival rate (%)

1 yr 2 yr 3yr P-value 1 yr 2 yr 3yr P-value
RFA 329 44.3 55.4 0.130 97.7 734 63.1 0.495
TACE 42.0 68.3 1.7 95.9 76.1 60.2
P-values were obtained by log-rank test.
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Table 4. Univariate and multivariate analysis of prognostic factors associated with tumor recurrence rate by
using Cox proportional hazards model

3-year Univariate analysis Multivariate analysis
Variable Number recurrence  Hazard ratio ; Harard ratio «
rate @0 cp L vale 05 cp T vale
Gender (M/F) 65/28  61.0/74.3 0.767 0.349
(0.439~1.337)
Age, year (>65/<65) 25/68  69.6/62.9 1.151 0.639
(0.640~2.071)
Tumor size, cm (>3.0/<3.0) 11/82 100/60.9 3.308 0.001 3.632 <0.001
(1.638~6.679) (1.783~7.398)
Tumor location (VIII/nonVII)  25/68  73.3/61.7 1.223 0.492
(0.689~2.171)
Child-Pugh grade 20/73  8L.7/61.0 1.602 0.121
(non A/A) (0.883~2.905)
Hepatitis B virus (+/-) 65/28  62.8/63.1 0.841 0.557
(0.471~1.500)
Hepatitis C virus (+/-) 8/85 82.3/63.3 1.377 0.461
(0.588~3.225)
Alcohol (+/-) 17/76  52.9/681 0.603 0.214
(0.272~1.338)
AFP, ng/mL (>200/<200) 18/75  83.3/60.9 1.888 0.042 1.815 0.060
(1.024~3.480) (0.975~3.378)
Albumin, g/dL (<£2.8/>2.8) 11/82  86.4/62.4 2.210 0.032 2.505 0.014
(1.072~4.558) (1.203~5.220)
Prothrombin time, s (>4/<4) 14/79  786/63.1 1.678 0.150
(0.830~3.393)
Bilirubin, mg/dL. (>1.0/<1.0) 37/56  55.4/72.2 0.699 0.204
(0.403~1.214)
Platelet, x10°/ul. (<10/>10) 14/79  686/63.1 1.376 0.238

(0.810~2.339)

*P-values were obtained by Cox proportional hazards model.

3 year recurrence rate was analyzed by Kaplan—-Meier method.
AFP, alpha—feto protein; CI, confidence interval.

i she] thab AdelwA, 2k o)zt gl A5l
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G0l TRAJEL Y nFadAge] AT 9ol 3em olEh HAELF] AF FEE A
e 712e At qpojrh glont, dwiHor @ £ g Angyory uyEa okt 4%
5cm o&te] A AHo AL, 3em o3, Al | o] HEEMAES FEo] Brbe e A EGF A
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Table 5. Univariate and multivariate analysis of prognostic factors affecting overall survival by using Cox
proportional hazards model

. Univariate analysis Multivariate analysis

Variable (reference) - . X
Hazard ratio (95% CI)  P-value®  Hazard ratio (95% CI) P-value®

Gender (M/F) 0.445 (0.214~0.925) 0.030 0.365 (1.783~7.393) 0.008
Age, year (>65/<65) 0.758 (0.322~1.784) 0.526
Tumor size, cm

(>2.0/<20) 1.567 (0.727~3.378) 0.520

(>3.0/<3.0) 0.841 (0.254~2.788) 0.778
Tumor location (VIII / non VIII) 1.682 (0.801~3.531) 0.170
Child-Pugh grade (B+C/A) 2.312 (1.090~4.900) 0.029 0.515 (0.175~1.515) 0.228
Hepatitis B virus (+/-) 0.418 (0.197~0.883) 0.022 0.422 (0.197~0.907) 0.027
Hepatitis C virus (+/-) 1.741 (0.602~5.031) 0.306
Alcohol (+/-) 0.892 (0.309~2.573) 0.832
AFP, ng/mL (>200/<200) 1.888 (1.024~3.480) 0.042 1.189 (0.433~3.269) 0.737
Albumin, mg/dL (<35/>35) 2.838 (1.362~5.917) 0.005 2.947 (1.396~6.222) 0.005
Prothrombin time, s (>4/<4) 1.221 (0.492~3.028) 0.667
Bilirubin, mg/dL (>1.0/<1.0) 1.582 (0.763~3.281) 0.218
Platelet, x10%/ul. (<10/>10) 2.605 (1.210~5.605) 0.014 1.741 (0.747~4.057) 0.199

*P-values were obtained by Cox proportional hazards model.
AFP, alpha—feto protein; CI, confidence interval.
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