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H] & 10 Gy2 AL a4 S biologically effective dose)
& ARG FHEES 39 Gy (9, 11.7~75 Gy)R
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Table 1. Patient Characteristics According to Radiation
Dose Group

No. of patients (%)

Patient Hich Low RT p-value
characteristics L oW
RT* %k)se dose Total
Age (mean, yr) 595 59.7 597 Ns'
Gender NS
Male 28 (84.8) 58 (82.9) 86 (83.5)
Femnale 5(52) 12 (17.) 17 (165)
Performance (ECOG") <0.05
0~1 27 (81.8) 43 (614) 33 (32.1)
>2 6 (182) 27 (386) 70 (67.9)
T-stage NS
T0-2 24 (727) 44 (62.8) 68 (60.0}
T3-4 9 (27.3) 26 (372) 35 (40.0)
Child-Pugh classification NS
A 27 (87.1) 59 (88.1) 86 (87.8)
B~C 4 (129 8 (119 12 (122
Multiplicity of bone metastasis NS
Solitary 22 (66.7) 46 (65.7) 68 (66.0)
Multiple 11 (33.3) 24 (343) 35 (34.0) ,
Time to bone metastasis NS
0~1 mo 10 303) 22 (314) 32 (311
2~12 mo 10 (30.3) 11 (157) 21 (204)
More than 12 mo 13 (394) 37 (35.9) 50 (48.5)
Mass forming bone metastasis NS
Yes 28 (848) 57 (814) 85 (825)
No 5(152) 13 (186) 18 (17.5)
Pathologic fracture NS
Yes 5(152) 13 (186) 18 (175)
No 28 (84.8) 57 (814) 85 (82.5)
Metastatic sites N5
Skull 3 (54) 1 (0.6) 4 (1.7)
Spine 25 (454) 77 (454) 102 (45.7)
Pelvis 16 (29.1) 45 (26.8) 61 (274)
Thorax 9 (164) 30 (17.9) 39 (17.5)
Long bone 2 (3.6) 15 (89) 17 (7.6)
AFP* response <0.05
Yes 14 (583) 13 (36.1) 27 (45.0)
No 10 41.7) 23 (63.9) 33 (55.0
Further liver treatment NS
Yes 7 (21.2) 17 (243) 24 (23.3)
No 26 (788) 53 (75.7) 79 (76.7)
Further systemic treatment NS
Yes 6 (18.2) 9 (129) 15 (14.6)
No 27 (81.8) 61 (87.1) 88 (854)

Values are presented as number {%).
*radiotherapy, Tnot significant, TEastern Cooperative Oncology
Group, éalpha-fetoprotein.
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£ p-value 0.05 o3l 2 #tlct B4 Zg 18 SPSS ver,
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Table 2. Pain Response According to Radiotherapy Dose
Group

2UEHT 91 1001 2PMIELE A0S DNEE AR
A& vebdrk(Table 1).
2. WAIM TAMEHY M2 EF 24 ET

AA wHo] 223/ Wi F FFol Wit
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(p=0.24) (Table 2). HAZFTo A= 74 W4 (64.9%) T
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Table 3. Radiologic Objective Response According to
Radiotherapy Dose Group

No. of patients (%)

Pain response p-value
High RT* dose Low RT dose

Decreased 30 (75.0) 74 (64.9) Ns '

No change ]() (25.0) 37 (32.5)

Increased 0 (0.0) 3 (2.6)

Total 40 (100) 114 (100

Values are presented as number (%).
*radiotherapy, "ot significant.

No. of patients (%)

Objective response p-value
High RT* dose Low RT dose

Complete response 5 (10.2) 12 (11.9) 0.02
Partial response 13 (26.5) 24 (23.8) ’
Stable disease 26 (53.1) 31 (307)
Progression 5 (10.2) 34 (33.6)

Total 49 (100} 101 (100)
*radiotherapy.
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YEezh A EAEE 1 AEEE 41.6% A cHFig. 1).

e 3] AER QgL vXE AR ek
A= AAFYE, Child-Pugh 257} EAH o2 &
olstglch(Table 4). vh#% HAoll A= Child-Pugh £F7}
o8 ozlz EA=gckTable 4). AE 7+ 7] 5ol wb2
FRHAEZNZT-E Child-Pugh EFoll we} ATS 1470%, B
oF CF 77k 27 Yol Stk (Fig. 2).

5. A8 5o
AARTH DAGT Aolol 34 W WA A B 54

FAALE FI Hol7t gigirh(Table 5). 35 o] 49
£, 24, FE AAE A9 gl wAdAE

hﬁ > rlo

Survival rate

0.0 y T T ]
0 12 24 36 48

Months

Fig. 1. Overall survival curve. Median survival was 11 months.

Table 4. Analyses of Prognostic Factors Predicting Patients’
Survival

Univariate  Multivariate
Patient characteristics
p-value
Age (mean, yr) NS&* NS
Gender NS NS
Performance (ECOG ) 0.004 NS
T-stage NS -~
Child-Pugh classification 0.000 0.000
Multiplicity of bone metastasis NS -
Time to bone metastasis NS -
Mass forming bone metastasis NS -
Pathologic fracture NS -
Metastatic sites NS -
AFP' response NS -
Further liver treatment N5 -
Further systemic treatment NS -

*not significant, "Eastern Cooperative Oncology Group, 1;alpha-
fetoprotein.
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Fig. 2. Overall survival curve according to Child-Pugh classifi-
cation.

Table 5. Toxicity after Palliative Radiotherapy According to
Radiotherapy Dose Group

High dose Low dose
Toxicity Grade  BfOUp group
No. of patients (%)

p-value

Anorexia 0 32 (97.0) 68 (97.2) 0805
1 1 (3.0) 114
2 0 (0.0) 1 (14)
3 0 (0.0) 0 (0.0)
Nausea 0 30 (91.0) 58 (82.9) 0.241
1 3 (9.0) 12 (17.1)
2 0 (0.0) 0 (0.0
3 0 (0.0) 0 (0.0)
Vomiting 0 30 (91.0) 64 (914) 0931
1 3 (9.0) 6 (8.6)
2 0 (0.0) 0 (0.0
3 0 (0.0 0 (0.0)
Diarrhea 0 32 (97.0) 68 (97.1)  0.667
1 1 (3.0) 0(00)
2 0 (0.0) 2 (29)
3 0 (0.0) 0 (0.0)
Anemia 0 20 (60.6) 51 (729) 0226
1 6 (18.2) 11 (15.7)
2 7 (21.2) 7 (10.0)
3 0 (0.0 1 (14)
Leukopenia 0 26 (78.8) 49 (70.0) 0297
1 4 (122 9 (13.9)
2 1 (3.0) 6 (8.6)
3 2 (6.0 6 (8.6)
Thrombocytopenia 0 18 (545) 49 (70.0) 0152
1 10 (30.3) 13 (18.6)
2 2 (6.1) 6 (8.6)
3 3 (91) 2 (29)
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Table 6. Summary of the Studies Applying Radiotherapy for Bone Metastases from Hepatocellular Carcinoma

Investigator Ng'tSOf RI,}IS -si{:is Radiation dose Pain response (%} p-value Stzi‘;/:)\;al Remark
Seong et al” 51 77 125~50 Gy (median 30 Gy) 73 5
BED' <43 Gyy 70 0.01
BED>43 Gy 9
Kaizu et al.™ 57 99 20~65 Gy (median 43 Gy) 83.8 6
=39 Gy/3 Gy per fraction 89.8 <0.05
<39 Gy/3 Gy per fraction 76.0
He et al”? 205 320 32~66 Gy (median 50 Gy) 9.5 74
(complete response)
<38 Gy 207 0.07 34
38~49 Gy 283 7.5
=50 Gy 46.7 126
Nakamura et al.” 24 24 30~39 Gy (median 34.3 Gy) (ambulatory rate} 6 Spinal cord
85% in 3 mo 38% compression
Roca et al” 26 2 79
Arcangeli et al'” 205 255 8~28 Gy/1~4 fraction 43 0.00
30~36 Gy/10~12 fraction 68
40~46 Gy/20~23 fraction 80

*radiotherapy, Tbiological]y effective dose.
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— Abstract

Radiation Therapy for Bone Metastases from Hepatocellular Carcinoma:
Effect of Radiation Dose Escalation

Tae Gyu Kim, M.D.*, Hee Chul Park, M.D.*, Do Hoon Lim, M.D.*, Cheol Jin Kim, M.D.”,
Hye Bin Lee, M.D.*, Keum Yeon Kwak, M.D.", Moon Seok Choi, M.D.", Joon Hyoek Lee, M.D.",
Kwang Cheol Koh, M.D.", Seung Woon Paik, M.D.", and Byung Chul Yoo, M.D."

Departments of *Radiation Oncology and Tinternal Medicine, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: To evaluate the extent of pain response and obiective response to palliative radiotherapy (RT) for bone
metastases from hepatocellular carcinoma according to RT dose.

Materials_and Methods: From January 2007 to June 2010, palliative RT was conducted for 103 patients (223
sites) with bone metastases from hepatocellular carcinoma. Treatment sites were divided into the high RT dose
and low RT dose groups by biologically effective dose (BED) of 39 Gyso. Pain responses were evaluated using
the numeric rating scale. Pain scores before and after RT were compared and categorized into ‘Decreased’, ‘No
change” and ‘Increased’. Radiological objective responses were categorized into complete response, partial
response, stable disease and progression using modified RECIST (Response Evaluation Criteria in Solid Tumors)
criteria; the factors predicting patients’ survival were analyzed.

Results: The median follow-up period was 6 months (range, 0 to 46 months), and the radiclogic responses
existed in 67 RT sites (66.3%) and 44 sites (89.8%) in the high and low RT dose group, respectively. A
dose-response relationship was found in relation to RT dose (p=0.02}. Pain responses were 75% and 65% in the
high and fow RT dose groups, respectively. However, no statistical difference in pain response was found
between the two groups (p=0.24). There were no differences in the toxicity profiles between the high and low RT
dose groups. Median survival from the time of bone metastases diagnosis was 11 months (range, 0 to 46
months). The Child-Pugh classification at the time of palliative RT was the only significant predictive factor for
patient survival after RT. Median survival time was 14 months under Child-Pugh A and 2 months under
Child-Pugh B and C.

Conclusion: The rate of radiologic objective response was higher in the high RT dose group. Palliative RT with a
high dose would provide an improvement in patient quality of life through enhanced tumor response, especially
in patients with proper liver function.
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