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Table 1. Characteristics of the Patients Prior to Radiother-
apy (n=17)

Characteristics pa tli\]e‘r)x'ts(’f(% )
Age (years) Mean (Median) 49.5%9.1 (46)
Range 39~70
Gender Male 15 (88.2)
Female 2 (11.8)
Performance (ECOG" scale) 0 7 (41.2)
1 8 (47.0)
2 2 (11.8)
Tumor size' Mean (Median) 7.9%33 (8.0)
Range (cm) 2~15
Type of tumor Massive 10 (58.8)
Diffuse 1 (60
Single nodular 2 (11.8)
Multinodular 4 (234)
UICCT Stage 11 1 (59
m 8 (47.0)
VA 8 (47.0)
Portal vein thrombosis Yes 4 (23.4)
No 13 (76.6)
Liver cirrhosis Yes 10 (58.8)
No 7 (412)

"European Cooperative Oncology Group, "Tumor size : mean
value of 3 perpendicular diameters, 'International Union
Against Cancer
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Fig. 1. 3D-CRT plan for the example patient. A beany's eye view.
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Table 2. Dose and Volume Statistics for Planning Target Vol-
ume (PTV)

Parameters For PTV*
Absolute volume (cc) Median 611
Range 38~1,829
Minimum dose (cGy) Median 5,598
Range 3,195~5,633
Maximum dose (cGy) Median 6,369
Range 4,200~ 6,698
Mean dose (cGy) Median 6,013
Range 3,698~6,086
V95T (%) Median 9%
Range 85~100
D95" (%) Median 90
Range 88~100

"PTV : Planning target volume, 'V95:The Eercent volume re-
ceiving 95% of the prescription dose, "D95:The percent
dose that 95% of the volume receives
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Table 3. Dose Statistics, Volume Statistics and Normal Tissue Complication Probability (NTCP) for the Normal Tissue Organ

Parameters Remained liver Right kidney Left kidney
Absolute volume (cc) Median 591 188 189
Range 671~1,961 118~338 149~322
Minimum dose (cGy) Median 39 8 9
Range 1~192 0~108 1~21
Maximum dose (cGy) Median 6,033 4,041 413
Range 4,043~6,538 47~6,198 13~3,619
Mean dose (cGy) Median 2,119 1,058 195
Range 1,816~3,018 20~2,669 5~691
V50" (%) Median 30 40 3
Range 24~72 25~77 2~7
NTCP' (%) Median 9 0 0
Range 0~69 0~87 0

*V50: The percent volume receiving 50% of the prescription dose, "NTCP

:Normal tissue complication probability
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Table 4. Patient Characteristics and Treatment Results of the Individual Patients

Case Sex Age Stage Size (cm) Dose (cGy) Response Toxicity Cause of Death  Follow-up status
1 M 3 il 9 5,940 PR’ - Lung metastasis 23M DOD?
2 M 39 v 10 5,040 PD? (Outfield)  Gastritis ~ Lung metastasis M DOD
3 M 3 N 2 5,940 PR - - 12M AWD?
4 M 4 v 8 5,940 CR' - - 15M NED*
5 M 42 v 15 5,940 PR - - 18M AWD
6 F 4 I 1 5,400 PR - Lung metastasis 6M DOD
7 M 45 |\ 7 5,400 PR - Bone metastasis 9M DOD
8 M 4 I 7 3,600 PR - Local progression 16M DOD
9 M 46 I 4 5,940 PR - - 18M AWD
10 M 51 v 8 5,940 PD (Outfield) - Local progression 6M DOD
11 F 53 m 4 5,940 CR - - 45M NED
12 M 54 I 8 5,940 sof - Local progression 27M DOD
13 M 54 III 12 5,940 PR Duodenitis  Intercurrent death 10M Dead
14 M 57 v 10 5,940 SD - Lung metastasis 19M DOD
15 M 58 v 7 5,040 PD - Local Progression 11M DOD
16 M 63 m 4 6,000 PR — Paraaortic failure 13M DOD
17 M 70 131 9 5,040 SD — Lung metastasis 22M DOD

"PR: Partial response, 'DOD:Dead of disease, "PD:Progressive disease, *AWD: Alive with disease, 'CR:Complete response,

"NED : No evidence of disease, *5D : Stable disease
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Fig. 2. Two year overall survival rate.
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—— Abstract

Preliminary Results of 3-Dimensional Conformal Radiotherapy for
Primary Unresectable Hepatocellular Carcinoma

Ki Chang Keum, M.D.", Hee Chul Park, M.D.", Jinsil Seong, M.D.*, Sei Kyoung Chang, M.D.",
Kwang Hyub Han, M.D.", Chae Yoon Chon, M.D.T, Young Myoung Moon, M.D.T,
Gwi Eon Kim, M.D.” and Chang Ok Suh, M.D.*

*Departments of Radiation Oncology, 'internal Medicine, Yonsei University College of Medicine,
7'Depart‘n*zent of Radiation Oncology, Hallym University Sacred Heart Hospital,
Hallym University College of Medicine, Seoul, Korea

Purpose : The purpose of this study was to determine the potential role of three-dimensional conformal
radiotherapy (3D-CRT) in the treatment of primary unresectable hepatocellufar carcinoma. The preliminary
results on the efficacy and the toxicity of 3D-CRT are reported.

Materials and__Methods : Seventeen patients were enrolled in this study, which was conducted
prospectively from January 1995 to June 1997. The exclusion criteria included the presence of extrahepatic
metastasis, liver cirrhosis of Child-Pugh classification C, tumors occupying more than two thirds of the
entire liver, and a performance status of more than 3 on the ECOG scale. Two patients were treated with
radiotherapy only while the remaining 15 were treated with combined transcatheter arterial chemoemboliza-
tion. Radiotherapy was given to the field including the tumor plus a 1.5 cm margin using a 3D-CRT
technique. The radiation dose ranged from 36~60 Gy (median; 59.4 Gy). Tumor response was based on
a radiological examination such as the CT scan, MR imaging, and hepatic artery angiography at 4~8
weeks following the completion of treatment. The acute and subacute toxicities were monitored.
Results : An objective response was observed in 11 out of 17 patients, giving a response rate of 64.7%.
The actuarial survival rate at 2 years was 21.2% from the start of radiotherapy (median survival 19
months). Six patients developed a distant metastasis consisting of a lung metastasis in 5 patients and
bone metastasis in one. The complications related to 3D-CRT were gastro-duodenitis (= grade 2) in 2
patients. There were no treatment related deaths and radiation induced hepatitis.

Conclusion : The preliminary results show that 3D-CRT is a reliable and effective treatment modality for
primary unresectable hepatocellular carcinoma compared to other conventional modalities. Further studies
to evaluate the definitive role of the 3D-CRT technique in the treatment of primary unresectable hepa-
tocellular carcinoma are heeded.

Key Words : Hepatocellular carcinoma, Radiotherapy, Conformal radiotherapy
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