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H Logistic #2143 #r 5 RILD A KL fa 6 N 2 . Z i #F TAEFFE (receiver operating characteristic , ROC) [l £& 35 Bt i
ERE. R ARIFRHAN 406 HCC B FH b, B 38 61(95.0%) , ik 261 (5.0%) , i 4FE % 52 % (22~86 2 ) .
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Ao HT 07 550 & 2k 53.8 Gy (28.6~63.0 Gy) o & A JE M RILD 9 &8 & R 8 41 (20.0% ) , i 1F Logistic 7119
R A A & PR IE B AT S 2 75 48 (mean dose to normal liver, MDTNL) 1] fE & JF #L A RILD &9 2t 57 & B I 2% (OR=
1.941,95%CI1:1.023~3.679,P=0.042) . H ROC i1 £k ity e A1 506 21.06 Gy (BUBRBE : 10096, ¥¢ 5 :84.4%6) . &5
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21.06 Gy X FIFM oy iR B A — 2 S5 M1
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Predictive factors of nonclassic radiation-induced liver disease after
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[ Abstract] Objective To analyze the relationship between the clinical and dosimetric parameters and
radiation-induced liver disease (RILD) of hepatocellular carcinoma (HCC) patients who received
hypofractioned helical tomotherapy (HT). Methods From Jun 2011 to Jun 2015, a total of 40 HCC
patients who received hypofractioned HT in Zhongshan Hospital, Fudan University were enrolled. Clinical
characteristics and dose-volume histogram (DVH) were collected. Liver functions were evaluated before
and after radiotherapy.Binary Logistics and optimal cut-off value of receiver operating characteristic (ROC)
curve were engaged to analyze the risk factor of RILD. Results Among the 40 HCC patients, 38
(95.0% ) were male and 2 (5.0% ) were female, with a median age of 52 (22-86) years old. There were 8
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(20.0%),8 (20.0%), 13 (32.5%) and 11 (27.5% ) patients with clinical stage | to IV respectively.All
patients were Child-Pugh A.The median dose was 53.8 Gy (range from 28.6 Gy to 63.0 Gy). We observed
that the mean dose to normal liver (MDTNL) was independent risk factor via multivariate binary Logistic
analyses [OR=1.941, 95%CI: 1.023-3.679, P=0.042]. The optimal cut-off value of ROC curve for
MDTNL was 21.06 Gy; the sensitivity and specificity of the dichotomized MDTNL were 100% and
84.4% ,respectively. Conclusion MDTNL may be an independent predicting factor for nonclassic RILD

after hypofractioned HT in HCC patients. MDTNL <C 21.06 Gy may be used as reference for radiotherapy
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JESF 35 R G F) JE<<15 Gy, B /Mg e K IR 7 i <<
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(32.5%), N 1161 (27.5%) . A & JF90 58 0 8 %
31L41(77.5%) . WA 261(5.0%) , Z iR B 38
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A RILD 2 F G E $%1 RILD 4] 22 [7] 22 5 48 i 2
BX(E1,

F1 H/RLIFABRILD BEIRKSHE BB ELER
Tab 1 Univariate analyses of clinical parameters in patients

with or without nonclassic RILD

Age (y) 50.6+ 10.7 55.1+13.2 0.386°
Gender
Male 8 (100.0) 30 (93.8) 0.636"
Female 0 (0.0) 2(6.3)
ECOG
1 8 (100.0) 27 (84.4) 0.357  0.550°
2 0 (0.0) 5(15.6)
Clinical stage
I -1 1(12.5) 15 (46.9) 1.882  0.170¢
-1 7 (87.5) 17 (54.1)
HBV infection
Yes 6 (75.0) 25 (78.1) 0.590"
No 2(25.0) 7 (21.9)

“Student’s r-test."Fisher’s exact test.‘Continuity correction of Pearson

Chi-square test.

Sy #1401 HCC 3% DVH %RHK 7 8 2 B 5L,
KIMDTNL, %% %]5.10.15.20.,25.30.35 .40 Gy
DL by 700 6 B 00 A B A R AR R
A (V5.V10,V15,V20,V25,V30,V35 ,V40) 7E
A CIEMA RILD A AA B &2 5 (k2) . R
Binary Logistic [l I # Y 3k 47 50 K % 43 #7 , & 8
MDTNL ., V15,V20,V25,V30,V35, V40 fl 4} 4L 7
RILD HA MM, lae R H e R (£ 2).

B R R AT A G B R 7
22 RN A Binary Logistic 22 K £ #5873 #1 , & 3K
MDTNL 1 #7# RILD HA # 5e: , nT g A2 i
T RILD 27 fa s R &R (R 3) 6

MDTNL I ERMMAE XZHKHHhHE
A Gt E LT 2E S8 MDTNL, 2k H ROC (il
LR YA HIMr (8 1) . MDTNL &9 #h £ F i FL (area
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Tab 2 Univariate analyses of dosimetric parameters in patients with or without nonclassic RILD

(T+5)

Dose (Gy) 54.0%7.0 52.8%7.6 0.690 0.682 1.024 (0.913 — 1.149)
GTV (cm?®) 541.6 = 660.9 278.8 + 479.2 0.207 0.212 1.001 (1.000 = 1.002)
Normal liver volume(cm?) 955.9 + 366.7 1189.0 + 303.9 0.070 0.093 0.998 (0.996 — 1.0)

MDTNL (Gy) 242+ 1.7 16.7+5.3 <20.001 0.008 1.578 (1.125 — 2.214)
Liver volume (cm?) 1712.3+ 616.9 1483.9+501.0 0.277 0.278 1.001 (0.999 — 1.002)
Mean liver dose (Gy) 27.2+12.2 19.6 + 8.1 0.040 0.052 1.104 (0.999 — 1.220)
V5 (%) 85.0 % 4.7 73.2%+17.5 0.002 0.089 1.064 (0.991 — 1.144)
V10 (%) 74.7+9.4 59.9+19.3 0.005 0.059 1.061 (0.998 — 1.127)
V15 (%) 69.7 £12.1 50.0+19.8 0.011 0.023 1.071 (1.010 — 1.137)
V20 (%) 65.3+14.6 41.4+19.8 0.002 0.010 1.072 (1.017 = 1.131)
V25 (%) 60.4+16.9 35.0+20.0 0.012 0.009 1.067 (1.016 — 1.120)
V30 (%) 54.7+18.4 28.5+19.2 0.001 0.007 1.066 (1.018 = 1.116)
V35 (%) 48.7+20.7 24.2+18.5 0.002 0.009 1.060 (1.014 = 1.107)
V40 (%) 40.8+21.2 19.2+17.0 0.004 0.014 1.056 (1.011 = 1.103)
V45 (%) 28.1+21.9 16.4+ 15.9 0.093 0.105 1.035 (0.993 — 1.080)
V50 (%) 18.5+21.3 11.1+12.6 0.208 0.217 1.030 (0.983 — 1.081)

“Student’s z-test. " Univariate binary Logistic regression model (method: Enter).

R3 ETREEZHNMERNA/LEALBRILD BEFEF
SHARMNZEZSH
Tab 3 Multivariate analyses of dosimetric parameters that
were significant via univariate analyses in patients

with or without nonclassic RILD

MDTNL (Gy) 0.663 4125  0.042 1.941 (1.023-3.679)

V15 (%) —1.159  3.056  0.080 0.314 (0.086—1.151)

V20 (%) 1.995  2.733  0.980 7.351 (0.691-78.256)
V25 (%) -0.846  1.871  0.171 0.429 (0.128—1.443)
V30 (%) —-0.095  0.078  0.781 0.909 (0.465—1.777)
V35 (%) 0.184  0.340  0.560 1.202 (0.647—2.233)
V40 (%) -0.156  1.724  0.189 0.856 (0.679—1.080)

P value was tested from multivariate binary Logistic regression
model (method: Enter). Logistic regression function: logit (p) =

-10.938+0.663 X (MDTNL).

under the curve, AUC) N 0.902, FefEFHE } 21.06 Gy,
TR BE R 100%6 , FF 7 B R 84.4 % (P<<0.001) o 7E
40| HCC B # v ,MDTNL<21.06 Gy i & (%4>
| HT YRY7 5 i 3E 5 RILD & 4= %y 0(0/27) , B
WK T MDTNL=>21.06 Gy B B #1677 )5 59 ) i 4
RILD % % 61.5% (8/13) . MDTNL 2} 21.06 Gy
YE R ROC il £k 1 fie A B8, FE ok B 28 0.875(35/
40) . MDTNL 2 57 f5 B &R, % HCC B3 4
ZARENHT J5 2 A & A AE R RILD A — % 1Y 1

AL

Cut-off value=21.06 Gy
AUC=0.902
Sensitivity=100%
Sensitivity=84.4%
P<0.001

Sensitivity

0 0.1 0.4 0.6 0.8 1.0
1-Specificity

E1 MDTNL K ROC Hi £
Fig1 ROC curve for MDTNL

Wi

VT AE K, Bl A R T O A B L 0T AR T
FGAIRIT T REHZE T Z 2 EM . RILD 75 8
P BT T T RRE L B A IR T TR,
il 24 7 B9 BT B8 R I, AS R RE A R 0 AR
A4 . 8 5 5 A I (intensity modulated radiation
therapy, IMRT) 55 3D-CRT # [t , IMRT #34 J7 i
R AT DA AIR GE B 4 208 A OF R RE A 5 05 4, 18
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W 24 B A% 5 S U VA IY (image guided radiation R EIEK

therapy, IGRT) 8 A] DA7E — & 2 B [ 2> RILD Y
KA Yoon X 187 4% 52 T (1 HCC #&
H AT 3B, Horh 65 145 32 TG-IMRT , o7 5 57 &
M 62.5 Gy, 122 #5352 3D-CRT, i .55 5 8 53.1
Gy, Z B IG-IMRT 7 % & 8 & LA pg el i, JF A
SRR E & A RILD B XU o A3 W58 3K HT Xf
FARAFARUIBR M HCC B #H 2 —Fh e &/ Uik
7 7 2, i ELZE AF D RE G SR FE Y SR T HT B2
MIXT AT AT B IE Y R I R RS R T
AT RE SR IK 2 om A2 A7 IR 22, T P WA B R
W ADCT JEH N L E S P ] P14 R4
i R R R AR ST A DU R /D ax P58 22, DT B
R B M S RO R > RILD B9 & 420 . AR HF
G B B 14 R AR 3 %) HT , @il & 7 IMRT F
IGRT, I Bl A5 (6 FH R W T4 R 40, S & 03 T o B
RILD iy &4 .

RILD f 7 AT 7R 0ST I 2 6 26 S g D) s B0 7
TR 7 AN A AR AR 45 A B DT MRV A
TR B E A TC T PR iR e v s ) BIVECTY S 34~
H 6 H F RILD By Pl B 8] 48 K 2 55097 J5 6 4>
H o J8I7 )G Child-Pugh 4 2% 5 0¥ 7325 fb Al 2 15 R 1T
#r RILD (% 8 248 b1 , iUIT 5 Child-Pugh 7% 4 I+ &
=24y 5 % AR MR RILD 88 35 14 54 4= 77 151 %5 ) A
S R B K HAE Oy R LR RILD B9 F Al b
Z—

Z WURE 5% 48 T R 2R YT I L RILD
1 & A R 5 I R P2 B VIAH G . Liang %% 109
15145 3Z A 53 H) 3D-CRT IR YT 19 PLC B & #4750 ,
17 4 & £ RILD, Horf 13 38 F RILD, 2 H % 43 #r
& BT BE L 7™ E AR R RILD (4 2k 57 /5 B & .
Jung 22" %} 92 51 4 52 SBRT VA ¥7 14 A AT 1 45 /8 i
9 B JEAT A3 BT, Child-Pugh A 2% 68 14 , B 2% 24 1
B 17 9 & 4 RILD, % #E Child-Pugh B 4% J&
RILD B 2 37 & & [ % . Cheng %" X} 89 fi] 4% 52
3D-CRTIRYT A HCC B H FEAT 01, 65 11 4 T %
16 ] & A= RILD, i 24 ] 9E & I 8 &AL 1 6] & A
RILD, AR & 2 RILD A0 7 fa b P & . i A if
LA A 40 ] HCC # %, Child-Pugh 23 % 2 0 A,
JFF T 8 bR 255 3k 4 A, oA e B R T R S
XFRILD % A 09520, 8 58 25 00 e IR S 808 AT 20 17
RILD 5 8 FH 4R M5 . ECOG P4 K] . &

H il HCC & & 5 52 iU iR y7 L FxF MDTNL
14 fe A 1 ) A AT IR AR IR . BIF ST i B Child-
Pugh A 2% 19 # 3% MDTNL (1) 22 4> it 52 7] & Ky 23
Gy, Child-Pugh B & 1 & % MDTNL i 4 4 1iif 52 5]
R 16.5 Gy " XuZE %109 6i4%52 3D-CRT 1Y
PLC B #4743 81, Ik %t F Child-Pugh A 2% i1 B
41 4 MDTNL 19 50 £ 73 5] 2 21 Gy Fl 6 Gy,
Dawson %5 %t 203 1] £ 32 i 41 16 97 i PLC R % 7%
PE g B3 SR AT 40 BT L BRORGR) £ 1.50~1.65 Gy, &
H2W . 2iFZ <30 Gy i, JC 1l B H
RILD; 45| >35 Gy i}, RILD & 4= 57E 40 % LA
bR T AR & S RILD B3 4G . Ben-
Josef % % 204 9] #2252 #5431 BRS04 1B 3% i 47 4
B, B B ik 90 Gy, BLFI & 1.50~1.65 Gy,
H 2% AV 19 4] % A RILD, 3% F NTCP #5843 #r
15 4 P2 500 ik 32 Gy F 40 Gy, RILD & A& #E
a5 5% Ms0%. & ES X E B 2Z R
R, 3 R AL S5 AT i AR D S T 32 )
i, 5 AR ME R o8 4l A TR E Y I AR A . AR
583 i R G B e BT, R B HCC BB 42 32 A8 1)
HTAY7 . MDTNL BB ik 21.06 Gy,

Song 55" i 1 43 47 T 45 il 2 5% SBRT IR Y7
f HCC 3% , & 3 Child-Pugh 374334 fm 2 43 & DL |
J& RILD (9 & 5 R 2R, 78 52 Bl IR T A v e 1% 45
WHA —E NS E Lo RS REE 58T T 40
B HCC & 1 I R 98k, 3l 2 Logistic #5281 & B 1E
HFF 250 5 MDTNL A] G 2 3F L8 RILD #)7f 57
FER R o EAWF I AETE — & 1Y Jm) BRAE S — 0
B ey [ B B 5T s B8 B5AH X A A BB Y
B LAl BRAEAE IR 7 L S50 10 T 2 hol  KEEA & T
Wb Bt BL X BEBIE 5T 10— 25 0 E .

25 LT IR ARG 9 A 2 AR E HT 19 40 6]
HCC 8, /il R AR 22 S 805097 5 kB
RILD By 8 . % B MDTNL Al HCC 4 # 2 1%
rEIHT J5 & 5 & A dE M RILD B A Gk, wT
AE 2 Hph 7 fE B B &R o #F X Child-Pugh A ¢ Y
HCC B #  FETFM AR 20 F HT oy ik R, ol DL 2
% MDTNL A= FE R 21.06 Gy

EEREAR Iy HUERE QiR
Pr e SCER S AMEIT . Y|k BRI, IR S0
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