2000;18(4):277 282

(radiation hepatitis)

3
192 3 999 12 10 ,
10 . 2
( prothrombin time 73%, 68%) 18 . 1 18 20
Gy 22 30 396 600 Gy ( 504 Gy) , 2 6 potts (
4 ports) Lyman
alkaline phosphatase 2
_ 0.001 0.840 0.05
1 5 20 3 , 0.390,
0.528, 0.844 ( 0.58+ 0.23) , 0.001
0.308 ( 0.09+ 0.09) 032
0.39 ,n 069
0.03, 0.18
0.32
(irrediated
(tolerance dose) volume) ,
D By
SO : 3
(3 dimensond redidion thergpy trestment
1996 planing system, 3D-RTP) , irrediated
. volume
1999 1 11 2000 9 30

Tel:02)361- 7631, Fax :02)312-9033
E- mail : cosuh317 @yumc.yonsei.ac.kr



13
60 Gy
2 Bumen " (volume fector, n)
032
069
, (haomd tissue complica
tion probebility, NTCP)
, (Dose Volume Histogram)
992 3 V4 2
Lo,
10 5 ,
10 9
2 ( prothrombin time 73%
68%9 8
Teble 1
1 18 20Gy 22 0
06 60 Gy ( 504 Gy) , 2 6
ports ( 4 parts)

Table 1 Pdiert's Charaderistics

Factor without hepatitis with hepatitis p value
(=17 (=3
Age 47 73 (58 A 73 @40 0498
SXMP) 13:4 3:0 1.000
Primary tumor 0211
hepatoma 7 3
CBD Ca. 10 0
No. of Port 2 6@ 2 0558
Normalized Do (Gy) 306 60 (504) 45 ™4 (504) 0.729

(planning target volume, PTV)
3D-RTP . PTV  goss tu-
mor vaume  biologica, geogrgphicd mergin

) PTV
(dose inhomogeneity)
(dose volume histogram, DVH)
Linear interpolation method

Lymen

8

Lymen
. NTCP
NTCP

power law

9)

Deff = [2Vi(Di)"]"
NTCP = 1y2n/ t exp(-t/2)dt
t=(D TDOV)Y(m*TD0(v))
v =V/Vrd
TD(D) = TD(V)*vn

TD30(v) v)
50% n

(valume)

Emami
Burmen n m
02 05 D) 40 G P Lan
6)

rence
n 069

0.0

, dkdine phogphatase 2

2 21 6
independent t-test

- 278 -



Table 2. The Cheradteristics of Petierts with Rediation Hepetitis
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NTCP

No. Primary Total Dose (Gy) RT port LC F U SQatus
n=0.32 n=0.69
1 Hepatoma 57} AP/ PA 0.390 0.030 No Disseminated (5 month)
2 Hepatoma 45 AP/ PA 0528 0.180 Yes Alive (6 month)
3 Hepatoma 50 AP/ PA 084 0540 Yes Alive (8 month)
“local contral
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Fig. 1. No dgnificant relationship is between dose, NTCP
and radiation hepatitis.
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— A bstract

The Use of Normal Tissue Complication Probability to
Predict Radiation Hepatitis

Ki Chang Keum, M.D., Jinsil Seong, M.D., Chang Ok Suh, M.D., Sang-wook Lee, M.D.,
Eun Ji Chung, M.D., Hyun Soo Shin, M.D. and Gwi Eon Kim, M.D.

Department of Radiation Oncology, Yonsei Cancer Center, Yonsei University College of Medicine

Pumpose :Although It has been known that the tolerance of the liver to external beam irradiation depends
on the iradiated volume and dose, few data exist which quartify this dependence. However, recertly,
with the development of three dimensional (3- D) treatment planning, have the tools to quartify the rela-
tionships between dose, volume, and nommal tissue complications become available. The objective of this
study is to investigate the relationships between normal tissue complication probability (NTCP) and the risk
of radiation hepatitis for patients who received variant dose pattial liver irradiation.

Materials and Method : From March 1992 to December 1994, 10 patients with hepatoma and 10 patients
with bile duct cancer were included in this study. Eighteen patients had normal hepatic function, but 2
patients (prothrombin time 73%, 68%) had mild liver cirrhosis before irradiation. Radiation therapy was
delivered with 10MV linear accelerator, 180 200 cGy fraction per day. The total dose ranged from 3,960
cGy to 6,000 cGy (median dose 5,040 cGy). The nomal tissue complication probabilty was calculated by
using Lyman's model. Radiation hepatitis was defined as the developmert of anicteric elevation of alkaline
phosphatase of at least two fold and non- malignant ascites in the absence of documented progressive.
Results : The calculated NTCP ranged from 0.001 to 0.840 (median 0.05). Three of the 20 patients de-
veloped radiation hepatitis. The NTCP of the patients with radiation hepatitis were 0.390, 0.528, 0.844
(median : 058+ 0.23), but that of the patients without radiation hepatitis ranged from 0.001 to 0.308
(median : 0.09+ 0.09). When the NTCP was calculated by using the volume factor of 0.32, a radiation
hepatitis was observed only in patients with the NTCP value more than 0.39. By contrast, clinical results
of evolving radiation hepatitis were not well correlated with NTCP value calculated when the volume
factor of 0.69 was applied. On the basis of these observations, the volume factor of 0.32 was more
correlated to predict a radiation hepatitis.

Conclusion : The risk of radiation hepatitis was increased above the cut-off value. Therefore the NTCP
seems to be used for predicting the radiation hepatitis.

Key Wonds : Hepatocellular carcinoma, Radiation Hepatitis, Normal Tissue Complication Probability
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