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The Clinical Results of Thermo-irradiation on the Locally Advanced Hepatoma

with or without Hepatic Arterial Chemo-Embolization

Hong Seok Jang, M.D., Sei Chul Yoon, M.D., Ki Mun Kang, M.D..Mi Ryeong Ryu, M.D.
Sung Hwan Kim, M.D., Nam Jong Baek M.D.! Seung Kyoo Yoon, M.D!
Boo Sung Kim, M.D.} and Kyung Sub Shinn, M.D.

Department of T herapeutic Radiology & Internal Medicine®, Catholic
University Medical College, Seoul, Korea

Purpose : The aim of this study is to analyze the clinical results of thermo-irradiation
treatment for surgically unresectable advanced hepatoma with or without hepatic
arterial chemo-embolization (HACE), chemotherapy (CT)} and interferon (IFN) therapy.
Materials and Methods : Between February 1990 and December 1992, 45 patients
with surgically unresectable advanced hepatomas were treated by thermo-irradiation
with or without hepatic arterial chemo-embolization and other treatment modalities.
Among them, We analyzed retrospectively 25 patients who received more than
three times of hyperthermias. Mean age was 50 years (range : 18-71 years) and
male to female ratio was 20 : 5. In the study, treatment was administered as fol-
lows : 3 patients received radiation therapy(RT) and hyperthermia (HT). 3 received
RT+HT+CT. 3 received RT+HT+HACE. 1 received RT+HT+CT+HACE. 2 received
RT+HT+CT+IFN. 10 received RT+HT+HACE+IFN. 3 received RT+HT+CT+HACE
+IFN. Radiation therapy was done by a 6 MV linear accelerator. Patients were treat-
ed with daily fractions of 180 cGy to doses of 11Gy-50Gy (median 30Gy). Local
hyperthermia was done by HEH-500C(Omron Co. Japan), 30-45 min/session, 2 ses-
sions/wk and the number of HT sessions ranged from 3 to 17 (median 7 times). 15
patients of 25 were followed by abdominal CT scan or abdominal ultra-sonogram.
The following factors were analyzed : Age, histologic grade, sex, number of
hyperthermia, total RT dose, hepatic arterial chemo-embolization.

Results : Of 25 patients. there were observed tumor regression (partial response and
minimal response) in 6 (24%), no response in 8 (32%), progression in 1 (4%} and not
evaluable ones in 10 (40%) radiographically. The over all 1-year survival was 25%,
with a mean survival of 33 weeks. The treatment modes of partial and minimal
responsive patients (PR+MR)Jwere as follows: Two were treated with RT+HT+
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HACE, 2 were done with RT+HT+HACE +IFN Remaining 2 were treated with RT+HT
+CT+HACE+IFN. The significant factor affecting the survival rate were RT dose
(more than 25 Gy), HACE, number of HT (above 6 times), responsiveness after treat-
ment (PR+MR). Age, sex, histologic differentiation, chemotherapy, interferon thera-
py were not statistically significant factors affecting the survival rate.

Conclusion : Aithough follow-up duration was short, the thermo-irradiation with/with-
out hepatic arterial chemo-embolization was well tolerated and there were no serious
complicatons. In future, it is considered the longer follow up and prospective, well
controlied trials should be followed to evaluate the efficacies of survival advantage.

Key Words : Hepatoma, Hyperthermia, Radiotherapy, Hepatic arterial chemo-
embolization. This paper was supported by 1994 CUMC Clinical Medi-
cal Research Fund and Catholic Cancer Center Fund.
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Table 1. Patient Characteristics (n=25)

Age : 18-71 yearé (median : 51 years)
Sex : Male : Female=20:5

Pathology
Hepatocellular ca
Grade 1 2
Grade 2 4
Grade 3 4
Grade 4 2
Metastatic ca
Adeno ca 2
Not proven 1"
Total 25
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Fig. 1. Number of Chemotherapy & Interferon
administered.  Chemotherapy : FAM(5—
FU, Adriamycin, Mitomycin—C)
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Table 2. Radiation dose Delivered

Radiation dose Pt. No.

20Gy > 5 (20%)
20<-<30Gy 4 (16%)
30<-40Gy 7 (28%)
40Gy < 9 (36%)
Total 26 (100%)

Table 3. No. of HT Delivered

HT No. Pt. No.
3-5 12(48%)
6-10 8(32%)
5(20%)
Tatal 25(100%)

HT : Hyperthermia

Table 4. No. of HACE Delivered

HACE No. Pt. No

0 8(32%)
1-2 13(52%)
3-5 4(16%)
Total 25(100)

HACE : Hepatic arterial chemo-embolization
No : Number
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Fig. 2. Overall survival rate (Kaplan-Meier methods).
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Fig. 3. Survival rate by hepatic arterial chemoembo-
lization (HACE) (Kaplan-Meier methods).
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Fig. 4. Survival rate by radiation dose (Kaplan-
Meier methods).
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Fig. 5. Survival rate by hyperthermia (HT) (Kap-
lan-Meier methods).
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Fig. 6. Survival rate by response after treatment
(Kaplan-Meier methods).
PR : Partial response
MR : Minimal response
NR : No response
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Table 5. Degree of Response by Treatment Administered

Treatment Not evaluable  Progression NR MR PR CR Total
RT+HT 2 1 3
RT+HT+CT 3 3
RT+HT+HACE 1 2 3
RT+HT+CT+HACE 1 1
RT+HT+CT+IFN 2 2
RT+HT+HACE+IFN 2 1 5 1 1 10
RT+HT+CT+HACE+IFN 1 2 3
Total 10 1 8 3 3 25
RT : Radiation therapy CR : Complete response

HT : Hyperthermia PR : Partial response

CT : Chemotherapy MR : Minimal response

HACE : Hepatic arterial chemo-embolization NR : No response

IFN : Interferon

Table 6. The Influence of Radiation dose on Response

Radiation dose Progression NR MR PR CR Not evaluable Total
20Gy> 1 4 5
20<-<30Gy 1 1 2 4
»30<—<4OGy 2 1 1 3 7
40Gy < 5 1 2 1 9
Total 1 8 3 3 10 25
CR : Complete response PR : Partial response

MR : Minimal response NR : No response

Table 7. The Influence of Radiation dose on Response

Radiation dose Response (PR+MR) % Total
20Gy > 0 5
20<-<30Gy 1 25 4
30<-<40Gy 2 29 7
40Gy < 3 33 9
Total 6 24 25

PR : Partial response
MR : Minimal response

Table 8. Survival by Response

Survival{weeks) Progression NR MR PR CR Not evaluable Total
Alive at last F-U 3 3 2 8
< 26 1 3 8 12
26-52 1 1 2 4
> 52 1 1
Total 1 8 3 3 10 25

. CR : Complete response PR : Partial response

MR Minimal response NR : No response
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Fig. 7. Survival Rate by Age (Kaplan-Meier methods).
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Fig. 8. Survival Rate by Sex (Kaplan-Meier methods).
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Fig. 9. Survival Rate by Histologic Grade(Kaplan-
Meier methods).
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Fig. 10. Survival Rate by Chemaotherapy(Kaplan—
Meier methkds).
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Fig. 11. Survival Rate by Interferon (IFN) (Kaplan-
meier methods).
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Table 9. Important Characteristics of Patients with PR and MR

Case Sex Age Treatment

RT dose(Gy) Response survival(weeks)

1 M 71 RT+HT(9)+HACE(2)

2 M 49 RT+HT(9)+HACE(3)

3 M 59 RT+HT(11)+HACE(3)+IFN

4 M 64 RT+HT(3)+HACE(2)+IFN

5 M 51 RT+HT(13)+CT+HACE(2)+IFN
6 M 50 RT+HT(6)+CT+HACE(2)+IFN

35Gy MR 684"
40Gy MR 62"
41Gy PR 52"
20Gy MR 50"
50Gy PR 34"
30Gy PR 28"

RT : Radiation therapy

HT : Hyperthermia

CT . Chemotherapy

HACE : Hepatic artery chemo-embolization
IFN : Interferon

( ) : Number of treatment

Table 10. Side Effects Relating to the Treatment

Side effects Pt. No (%)
Hot spot 13(52%)
Nausea and vomiting 10(40%)
1° burn or fat necrosis 6(24%)
Fever 2(8%)
Abdominal pain 1(4%)
Total 25(100%)

] &t

ZRFe ABRARE BApYAE v HAbgo] BL
Fo A, WF AE 717 o 47)Le) FIGD, 7}
o THE AN Agshe], pEL WA Ao
24 w22 7N 4 2om, 2cmolstel Bl LA
Fe M BN ATAQ 2AH BALE APY
4% 59 AELL 16-46%= HuFy oo, 1
Bk At 9 ey Aol wet 7ete] Z7)Alg
% AAL v} gol ssdgon), ol Sl
& 28 ¥ Qoo A B5e) 9elo g M oo
WS- FysieA A=l oju] AR WAE Wolstr)
U, 4 thasle] gl Ao 2 Qg )% du)y
AHZ PAAE AdelNA Eakel . 7R
AW 18] e Aol £4 AL Fopolsle)
RSP el A S AxFgo] 10%<lY uks
o] 30%2 Foj,

AL B 7oA AAR shshageht

PR : Partial response
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