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[ =] BAY: Ak m Bakstis 77 (TOMO) #) R RIAE X 347 )L & A FR B4 693t %1% 3, 483 TOMO 4 /7 B4 ) A
PRI T eGSR R . FTik RS 6L & & /At B I R # A5 R ), A FRVR b 3 mm Bl R A K3 mm A R R
R (PTV),# % R4 S mm M s D447 K, 4% 8 TomoHD™ % 77 3 X & ek 3278 X T 69 4% 47 45 (HT-BSRT)
PR 47 4 & (HT-HSRT) Fr 6 H-12 ALK T %47 2 (DT-BSRT) 4247 # & (DT-HSRT )4 # 5% 1 X , 4 7 7 & 4 21.6 Gy/12
F, B % ANOVA fefitat t#b etk e X 55 R A 4 B AR 75, SR .56 %00 4578% 5 X+, PTV £ &
95%4L 7 B W9 4R AR AR K T 95% , HT-BSRT . HT-HSRT . DT-BSRT . DT-HSRT 3§ £ i 3% #t 5 %1 4 0.046 4+0.013 2.0.094 5+
0.053 4.0.108 6=0.027 9 #=0.133 2+0.040 4(P=0.013) , & % £ 45 5 -#1 4 0.625 40+£0.039 88.0.638 30+0.023 40.0.589 00+
0.041 40 #20.615 00:£0.034 19(P=0.198) ; i1 -F 34 7 2 451 % (14.92+3.52) . (3.30+£0.79) . (17.80+1.78) F=(5.13+1.62) Gy
(P<0.000 1), 5 L4724 X F-34 7] &5 5] 4 (15.38+3.08) . (4.41£1.06) . (17.83£1.55)F2(6.41£1.81) Gy(P<0.000 1), Z5if:
& PRR AT B B AR AP i I AR Z AR AP 4 fisi 69 TOMO B 52 44 X £ 3% 2 PTV 22K T, b R ARG L K % B 2 57
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Hippocampus- Sparing with Helical Tomotherapy for Pediatric Neuroblastoma Whole Skull
Radiotherapy

WANG Wei, JIANG Mawei, SHEN Yichen, ZHANG Songfang, ZHA Yuanzi, TU Yongqing
Department of Oncology, Xinhua Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai 200092, China

Abstract: Objective To discuss an optimal hippocampus sparing whole skull radiotherapy plan with helical tomotherapy
(TOMO) for pediatric neuroblastoma skull metastases by comparing the dose distribution of plans with different intensity
modulation patterns on TOMO. Methods Five cases of pediatric high-risk neuroblastoma skull metastasis were enrolled.
The clinical target volume (CTV) of the whole skull and the hippocampus region were contoured. The planning target
volume (PTV) was the CTV with a 3 mm expansion and a 3 mm subcutaneous shrink. The hippocampal avoidance (HA)
region with a 5 mm volumetric expansion around the hippocampus was determined. TomoHD™ treatment planning system
was used to generate 4 kinds of radiotherapy plans with a prescription dose of 21.6 Gy/12 F, including helical tomo-brain
sparing radiotherapy (HT-BSRT), helical tomo-hippocampus sparing radiotherapy (HT-HSRT), six-field direct tomo-brain
sparing radiotherapy (DT-BSRT) and direct tomo-hippocampus sparing radiotherapy (DT-HSRT). Single factor ANOVA and
paired z-test were performed to compare the dose distributions of target area, hippocampus region and other normal tissues.
Results The volume of PTV receiving=95% of prescribed dose was=95% in all 5 cases. The homogeneity indexes of HT-
BSRT, HT-HSRT, DT-BSRT and DT-HSRT were 0.046 4+0.013 2, 0.094 5+0.053 4, 0.108 6+0.027 9 and 0.133 2+0.040 4,
respectively (P=0.013), and the conformity indexes were 0.625 40+0.039 88, 0.638 30+0.023 40, 0.589 00+0.041 40 and
0.615 00+0.034 19, respectively (P=0.198). The average doses of hippocampus in HT-BSRT, HT-HSRT, DT-BSRT and DT-
HSRT were (14.92+3.52), (3.30+0.79), (17.80+1.78) and (5.13+1.62) Gy, respectively (P<0.000 1), and the average doses of
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HA region were (15.38+3.08), (4.41+1.06), (17.83+1.55) and (6.41+1.81) Gy, respectively (P<0.000 1). Conclusion
Compared with brain sparing TOMO radiotherapy, hippocampus sparing whole skull radiotherapy with helical tomotherapy

for pediatric neuroblastoma skull metastases not only meets the dose requirement for PTV, but also significantly lowers the

dose of hippocampus region and protects the neurocognitive function of children.

Keywords: helical tomotherapy; whole skull radiotherapy; hippocampus sparing; pediatric neuroblastoma

JLEE i 28 B iR 2 — iR IR T S el 22 1]
A TE B IR A ERAL R A g, LUR A RSl
WL, A T75%BFH RERASGUT  HOEMRE R, 2
Wil A 75% L1 18 TR R IF BRI IR . #
UL P 220 ke A% e DR AREAE 28 B A HIE J) A 3 LA
SR BREE M o R T L EE o f b 28 B 240 R 1 A
AT AT DR R s A e BRI LR
S 2x ANBLO532 J5 R4 T i fa M 28 RN T e 7
PE AL 21.6 Gy/12 F, B 5 5] 5 1.8 Gy/F 1 i
I o 21 Gy 7l (1% B FRSR A Bl T 45 il pf 22 B 4 i
TR R LR R E A B3 188
JCTT O O L ik A1 2o A B R, A SR AE N
BT WX K 2E > i 2S AE S AL HE A
FEANFN I BE , WU 22338 UM 2N M DI Redi 7, 3
2 VLT /N LT T i B 405 B 235 i A R 2B A7 i
i, Blomstrand 253 1 i e #1585 R (Intensity-
Modulated Arc Therapy, IMAT) | & 5% i 8116 7 £ AR
(Intensity-Modulated Radiotherapy, IMRT ) F/1 Jii ¥ ¥4
58 4% K (Intensity-Modulated Proton Therapy, IMPT)
A7 )L B B 200 R 4 0 () s DR 4P T X TB0TT T
TRk 25 T [X (Subgranular Zone, SVZ) 1 XUl Dyean
O3 B R b T B 1) 88.3% L 77.1% Fil 42.3% . BEGt
23.4 Gy Ab Ty & J5 X e & i AT 1P AR
X} 22 BF  IMAT . IMRT #1 IMPT J07 I (0 249 (E.53 31
H47% 44% 41%F133% , GESE T RN S HISVZ i
TS A AT AR A DI RE B A i 28 A st
iE 118 XU o

ARSI 3 O 4 TR IE T2 750 T (TomoTherapy,
TOMO ) 140+ FESFF 42 B A ORAF 4 i A o O v
bR, DL e BRSPS 4 i [) s R i S 114l Horb 4
— BRI R FH SR TE T2 (Helical) #5320 FTKT 2 42 I/
(Direct) B2 A L H2 o XA [R) 33 7 A0 5] 12
(o R R Y E R P a1 b o [ 9 e
HEATER G VAN IR G e o P 28 B 40 B Je8 JL 28
BRI 25 E TOMO WsE HUTH A .

| MB5TT%

1.1 —fE&EH

P 2016 4F 3~12 7 7E | i 580 A2y B 2 B B
Ji A B [ g B0 B — X TOMO 42 g = 5
12 BEHLSHETT R 4 (R FR TomoHD ) 1A Y7 #1128 R 21 iy
SR P 2 kRS B L EE R E S, e AR TV
¢ 18 ] s A 28 Bk 20 8 53 19] 2 4t (International Neu-
roblastoma Staging System, INSS) , IV ] bt ib 4% #
E RS RS R g, . Hh B L4 4,
wBIL 14, T AR Y (3.8340.89) % ({1 [l 2.25~
433 %), A BILY A B2 2 mE T + 155
P a7 =
1.2 I EER CTHE

SELAMEMS , 3k 3008 PR 1 R[5 , W5 T 5
PRI, R, AN EAL S CT IR TSR . fii
16 HE K fL4% CT (Brilliance Big Bore, Philips) 14 &
A7, JZ T 2 mm, FH8 VBT 2 em A4b 31351 2 7K
o AR L E IR OKA S ) SR BURR I
Jite A GRAIE R 57 FIE Y7 R 3264 T o
1.3 XK BS XA E

4 P I DX R I AR IX (Clinical Target Volume,
CTV),CTV A" 3 mm [A] A3k J2 F UL 3 mm Rit-Ki)
# X (Planning Target Volume, PTV) . H[6—&H 4
B BRI ) R K | A A A S AR T
(N S RN I & - AN S A = g S PR
DX 3 i ) T 2 R S [ R O R T DME 4L RTOG
0933 45 R, 4 TOINAIEG 58 )5 5] ) MRI G FIA 1
5 1 CT & A BME il G , 78 MR T4z 751
AR T O O ) A A
1) TARAE 5 X o WM™ 5 mm TP WL AR 571X,
RN LUE O R A Z% 2: PTV 5 R AE
L4 itREZITATKISEEE

BRI HT-BSRT A #2i€ Helical &5 42 i i
RS AR B 4 TR, HT-HSRT 4 Helical 5554 F 4>
Pty MRS ) i O 4r i S 11X, DT-BSRT Jy 42 11 Direct
BT B BURU AR 2 14) , DT-HSRT 24 Di-
rect B 42 RS R OR Bl SR . 4574 41
113 (HT-BSRT .HT-HSRT . DT-BSRT . DT-HSRT) #f
lfi] (4 T R 0433005 3 21.6 Gy/12 F, BAYK 43159
1.8 Gy/F,

1E TomoHD™ i/ ¥7 11 %] & 4t (Version 2.0.7, To-
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motherapy, Inc, Madison, WI) f}) Helical # =X /1 3% £¢
ST 98 JE=1.05 cm, B2 Pitch=0.287, Pl A T MF<
3.0, HR I A1 5 44 1k £ 2 4 ( Directional Blocked, DB)
B,

TE TomoHD™ /(Y7 11X R 45 1Y Direct Bz, 1k
P 2 BF, BLELAA 53904 45°,90°  135° ,225° . 270°Fl1
31511 6 HFLHT , S 5 =1.05 cm, B2HF Pitch=0.105,
P MF<3.0, RIS Al i A £ 5 DB B, 457
55 Helical #5X [A]FF 1) 18 58 S0 A AR 0] 12 B o)
HME

TomoHD™ A Y7 14 5 Gt 2k JH —Fl e /N —3fe ik
PRI PR T A N B TR . AL
# (Importance ) F1#% i [l ¥ (DVH Penalty ) K/ 5 5
ARAET P PL ARG . EHFATIHR T A R RS
FEL Y, 15 %) H s pR %R (Objective Function) 54077 H
7 (Prescribed) . SZFR{E (Actual ) 842480 X AR FH (ROI
Volume) b5 BZEALCR AT
Objective Function = ¥, (Prescribed—Actual)’]

Importance
{R oI Volume}[DVH Penalty|

HRAE ) LEE M 20 8 S B i 32 ™ 4517 4 Fh
VRIS PTV FIIE H # E 2H ZUR [R] A A A A R e PR
il o HT-HSRT X1, ¥ XA 5 225 e B H R
SHOARE R L,

TomoHD™ I ¥7 11 ¥ & 4 >k H —Fl & T GPU |
BT AR R Y FE oA 55 1 HE 42 (Non- Voxel

(1)

#F1 HT-HSRT HXIMEXMEEB KRB EITRESHIEE
Tab.1 Optimization parameters of PTV and major OAR in HT—
HSRT plan

Target area/OAR  Dose-volume constraint  Penalty Importance

PTV Dua: 21.6 Gy 100 100
V216=96% 100

Hippocampus D 6.0 Gy 100 200
Vi<20% 20

HA Dy 12.0 Gy" 1 5
V7:<40%"" 10

Lens Duac: 5.0 Gy 20 20
Vi<50% 10

Chiasma Dua: 15.0 Gy 1 1

Brain-PTV Dhex: 21.6 Gy 10 10
Vis<50% 10

PTV: Planning target volume; OAR: Organs-at-risk; HT-HSRT: Helical

tomo-hippocampus sparing radiotherapy; HA: Hippocampal avoidance

Broad Beam, NVBB) . fiff H i i 2 45 FL 5 1 (Flu-
ence Convolution Broad Beam, FCBB ) Fl {3 35 4i: % f1
& Jin B 7% (Collapsed Cone Convolution Superposi-
tion, CCCS) JFAT#F AT I35, OF AT T HEUA
BISIHERCHE . TS N “Fine” (RS 40”7 AR R R
H1~2 mm),
1.5 THXRIES

Fi ] i S B 5 0 R B 25 83 A R
PG IMRT 56 50 da 7K P e 20K, PRG3R 42 4047
PRBGA 1 B AR R 2 S8 THAERRIX CTV/
PTV (AL R i D, I AR /N Do, HPA 57 i
Dso(2% . 98% . 50% A HE A FR B IE 5 2H VAR il 2232
IR ) |, Vs (3552 95% A4k 5 771) i Y S A FEU B2 1 5 441
SUARFR) |, 8 DX o AN 1 50 1 4 £ (Homogeneity In-
dex, HI) [HI=(D,- Dys)/Ds, x 100% ) ] F1 3 I JiF 45 %%
(Conformal Index, CI) [ CI=Veed/ ViX Viwer/ Vier ) (HH V,
B DXARTR, Ve 275 45 511 R 2 T T AL S8 A A DX AR
T, Vi o 2 75 25 50 o 2k T8 BT A 58 1) A DX 8 ) 4k
U o HUEMEET 0, X I 5] Hlldy s CHE A T 0 5
L], Al 1, 38 B P A . PPAG D Dy D2 Vs
Dhnean, WS- IX L R4 HRER A L 4 0 55 1
LU DuDi\Dieano EERATHT MF | H SRAS (1] 1
EEEE S TR YRR
1.6 Git=%FHiE

{6 P88 351 F SPSS 17.0 8 4 Ah it %) 5 iy
CTV.PTV, L5 X I S X N HA G E i 4252 1R
FITART, Z T RIFHOCS B R bRt T HRL I 2 ANOVA
AT RN EC TR A K 56, 5 3 P A 56 /K -5 4 0.05,
P<0.05 N Z=RA G L.

2.1 BRFIEFHRERRFEHE)EMSHEITEE
4 Fhit %) J7 20 HT-BSRT . DT-BSRT . HT-HSRT .
DT-HSRT H, CTV H i 5] & Dso 2351 4 (22.15+0.38) |
(22.55+0.45) . (22.18+0.34) F1(22.81+0.21) Gy (P=
0.026) , Vos 73 1 2 (99.69+0.18)% . (96.46+1.26)% .
(97.25+2.35)%H1(95.79+2.73)%(P=0.008) , PTV
A7 7 12 Dso 23 9 M (22.10+£0.36) . (22.48+0.49) |
(22.14+0.34) F1(22.70+0.26) Gy (P=0.062), Vs 43 51|
$7(98.96+0.73)% . (95.73+1.50)% . (96.66+2.17 ) % il
(95.19+2.51)% (P=0.005 ), 3T Bl e /N5 2t Dos 73 31 K
(21.29+0.19) . (20.50+0.55) ., (20.54+0.82) F1(20.03+
0.99) Gy(P=0.077) , 3 ALl s K5 & D, 4331l Ay (22.32+
0.36).(22.92+0.17) . (22.64+0.50) F11(23.28+0.24) Gy
(P=0.003) ., 4FpiH&0d, PTV 4 HI A CI45 R W%
2, Helical # =, F i1+ %] (HT-BSRT . HT-HSRT) 4 Di-
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rect 5 N 18] (DT-BSRT .DT-HSRT) fi¥ # [X 1555 1
U (P=0.013) ,{H 4 B3 77 2N aG 2 25 S A ol 3

(P=0.198),
22 BORXEBLEFRIPRFIEXTLE

2 4TI PTV FIER S M (HD FER M (CDXTEE
Tab.2 Comparison of HI and CI in 4 kinds of TOMO plans

HI CI

No.

HT-BSRT DT-BSRT HT-HSRT DT-HSRT HT-BSRT DT-BSRT HT-HSRT DT-HSRT

value value

1 0.041 5 0.099 2 0.1520 0.1890 0.600 0.587 0.648 0.605
2 0.053 6 0.079 2 0.039 4 0.109 0 0.584 0.544 0.650 0.631
3 0.060 3 0.154 0 0.097 6 0.1320 0.681 0.628 0.643 0.635
4 0.050 4 0.111 0 0.142 0 0.1530 0.610 0.552 0.597 0.560
5 0.026 2 0.100 0 0.041 5 0.083 3 0.652 0.633 0.653 0.644

0.046 4+ 0.108 6+ 0.094 5+ 0.133 2+ 0.625 40+ 0.589 00+ 0.638 30+ 0.615 00+
Mean+SD 0.013 0.198

0.0132 0.027 9 0.053 4 0.040 4

0.039 90 0.041 40 0.023 40 0.034 19

HI: Homogeneity index; CI: Conformity index; HT-BSRT: Helical tomo-brain sparing radiotherapy; DT-BSRT: Six-field direct tomo-brain sparing radio-

therapy; DT-HSRT: Direct tomo-hippocampus sparing radiotherapy

5 5 L FE o 5] 1) T IXOF B AR B Oy (2.856 +
0.438) cm?, 4 Ff i1 %1 77 2U HT-BSRT , DT-BSRT , HT-
HSRT . DT-HSRT #§ I [X. Dyean 23 51 4 (14.92+3.52) |
(17.80+1.78) | (3.30+0.79) Fl (5.13+1.62) Gy (P<
0.000 1), ¥ b R4 X PR Ty (12.685+1.911)
em?, S5 40 oM (15.38+3.08) L (17.83+1.55) |
(4.41+1.06) #1(6.41+1.81) Gy(P<0.000 1), 551X,
2 A O DX R T S A4 X A7 BRG] AR E A L 3R
3o WL AV T DX R U T R DX ) P34 37
2% TR B i 25 R 25 5 0 2 (P<0.01) , H HT-
HSRT 75 29 32 R s 34 R e fik . P HT-HSRT 7
A5 DX, A5 DITEE 251X ) Dinean s D2\ Vi, Vs 553001551 i
PRFRZE AR T HT-BSRT J 20 (P<0.05) o A= Mllifg
I X ) Dypean s D2 Vs, Vs FHEE E P37 X Dipean D2, Vs
HBAE A T HT-BSRT 720 (P<0.05) ,{H V, Vs Z 7R
BAG 2 L (P>0.05)

2.3 Hit EEAAFIEXTLE

5151 )L 25 995 191 %) Pl T F- 4 AR B R (22.2749.52)
em?® 4 #1111 %] 77 & HT-BSRT . DT-BSRT . HT- HSRT .
DT-HSRT fifi T~ Duewn 73 51 47 (16.81£1.59) | (18.32+
0.98) . (10.96+1.73) F1(12.43+1.85) Gy (P=0.000) ,
2 BR PTV (R RS /9 4 i °F- 4 R LUl (1 254.35+
264.29) cm®, Dy 735114 (18.81£0.47) . (19.52+0.95) |
(14.93+0.81) F1(17.44+0.82) Gy (P=0.000) , H:ft 1F
WA Z BF RS R W& 4, Hop A7 ik
D, 22 K Diean A1 D2 A7 R Diean I T Dy 1 D5 ARAE

X Dnean F1 D A2 Dy 1 Vs AR 1 25 S0 i, HL
HT-HSRT J5 2152 B i 1R (P<0.05) .
2.4 FIESTHLE

Helical #5, F , HT-BSRT i1 % #1 HT-HSRT 1%
T [R5 ) A5 L B = 4 50 3 o A 5 L, L 1 B
TR LIAA/A T KR PTV, 1645 66 /) i) X 35,k 1
DX, 6 €8] 1] DX 3 R T S A4 X A DX T B A
B A vE AL R, 5 HT-BSRT 31+ %41 [, HT-
HSRT T3] AR 12 X L S 7 38 (4 )y 1 15%
FRI) o 2 et I O IX) | e AR R DXV PR B A 4
(AbT7 1 70% LA 2 G A 41X o
2.5 RIS ER TS

4 #131%) 77 X HT-BSRT . DT-BSRT , HT-HSRT .
DT-HSRT AH I HRIZ80. MF | Y ol it i) 309 28 kg 4
RULF S, Directf5X F 1% (DT-BSRT .DT-HSRT)
% Helical #238 F i1 %] (HT-BSRT .HT-HSRT) *F- 24 14
HEFEHS (P=0.000) , H P HIEEBREN 2 (P=0.049)

33t g

Arnold ZF M AHEH E 6 % L)L, JLEIE L XA FAR
K 5E%% ; Schoemaker 55 7E MRI _I, RN T 53 #J5
/2] ) 65 il 2N 82 f5i] 55 B ifg Ty X [ SEHAIAF 1 (8.47+
1.37) % ], 72 A7 i AR TR 43 51 R (2 746.29+347.73)
F1(2 786.92+337.88) mm’, i /4] il F§ RTOG0933
SRS ) 1 AN T B O R e R
YA IX )RS TE T ) 1 ) CT 4 B R 2 R
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Tab.3 Comparison of the dosimetrics parameters of hippocampus and HA (Mean+SD)
PHTBSRT—DTBSRT PHTBSRT—HTHSRT PHTHSRT—DTHSRT PDTBSRT—DTHSRT
OAR Parameter =~ HT-BSRT DT-BSRT HT-HSRT DT-HSRT P value
value value value value
Hippo-
D,/Gy 18.67+2.40  20.13+2.47 5.31£1.62 8.21+2.15  <0.000 1 0.305 0.000 0.052 0.000
campus
Due/Gy — 14.9243.52 17.80+1.78 3.30+0.79 5.13+1.62  <0.000 1 0.052 0.005 0.201 0.000
Vi/% 100.00 100.00 38.90+32.98 85.00+28.22  0.001 0 >0.500 0.047 0.167 0.345
Vs/% 100.00 100.00 7.99+11.16 37.65+£29.84 <0.000 1 >0.500 0.000 0.273 0.032
Vis/% 54.63+46.76  85.90+31.52 0.00 0.00 0.0010 0.424 0.179 >0.500 0.013
Hippo-
D./Gy 17.14+3.31 19.32+1.59 4.33£1.11 8.04+1.72  <0.000 1 0.482 0.002 0.021 0.000
campus_L
Duea/Gy  14.7443.23 17.09+1.29 3.17+0.80 5.09+1.29 0.001 0 0.057 0.003 0.096 0.000
Vi/% 100.00 100.00 34.29+31.46 84.85£19.74  0.004 0 >0.500 0.032 0.073 0.421
Vs/% 100.00 100.00 5.21x11.65 36.60+£21.86 0.003 0 >0.500 0.000 0.104 0.010
Vis/% 51.62+50.13  87.00+29.24 0.00 0.00 <0.000 1 >0.500 0.240 >0.500 0.009
Hippo-
D./Gy 20.45+0.17  20.91+1.34 7.14£1.22 8.42+1.44  <0.000 1 0.126 0.000 0.145 0.000
campus_R
Duea/Gy — 15.47£3.48 18.21+2.02 4.03+0.49 5.67+1.07  <0.000 1 0.350 0.005 0.080 0.000
Vi /% 100.00 100.00 58.57427.01 91.15+12.13  0.001 0 >0.500 0.085 0.172 0.456
Vs/% 100.00 100.00 24.14+11.14 49.85+17.66 <0.000 1 >0.500 0.000 0.104 0.011
Vis/% 67.10+31.14  84.00+24.63 0.00 0.00 <0.000 1 >0.500 0.029 >(.500 0.005
HA D./Gy 20.85+0.90  21.73+£0.86  12.32+3.49 13.41£1.69  <0.000 1 0.439 0.001 0.287 0.005
Duea/Gy  15.38+3.08 17.83+1.55 4.41+1.06 6.41+1.81  <0.000 1 0.451 0.003 0.239 0.000
Vi/% 100.00 100.00 50.67+28.78 94.13+12.03 <0.000 1 >0.500 0.061 0.084 >0.500
Vs/% 100.00 100.00 24.46+11.31 46.94+23.31 <0.000 1 >0.500 0.000 0.308 0.024
Vis/% 60.45+37.73  87.80+23.91  1.10+2.46 0.00 <0.000 1 >0.500 0.075 >0.500 0.004

1.25 % 1.50 mm, 2/ /NT4 T 2.50 mm. ARABFF
o B LPE AR N AR/ s BRI CT 494
JZJE A 2 mm, H TomoHD™ &7 11K & G2 % i A
CT EHGHHAT TR, RSP 256%256 15 3%, Hi
JRIE 2.5 mm'® . X LK A AT RN S ) ) K
IRFRAAREHE T I R S5 R . B RTPA Y ES
HAH R LA A I 0T R 3, 2B T P e e

Gondi 55 HZ M AR JH5RE AR A TOMO R A
Jof T A B [ s R AT e ARl Ak
Ji 7 30 Gy/10 F, 5Kk 535014 3 Gy/F , 5 151 5ilits: =
SEEIRF R 3.3 em?, FLEZR AR 9 B RS
STEFRITRBR B 1 4505 h 7.8 Gy, SRRl &
15.3 Gy; TOMO %1 1.05 cm SH57 5 B 1215 0.215, %
il P57 3.0 IR e IR R 4 A, 1 ) Doean M 5.5 Gy,
e R 12.8 Gyo  [E N 245 17 15 3 55 ' 7 Varian
Eclipse7.3.10 71X &2 40 L3047 19 2 M 4776 5 1) 31X

Wi, 6 MV X4k, 10 SRS i P4 17.1 Gy,
SFHILIX A 7 FHE Y 57%., TOMO Pl H: AR AR T8
BN SRR AR R S L e R, 3%
VAR LA T 18 ) s P8 R R

AP YT RO RIS AR e AN ]
EFE PRI DA RE T B R T 5 (IR, JLEE Y 42t
PO XA A5 T 2H 2 [ P B 2 2 P N X7
I, BOSHBI T A M ARG ER W 5 . A
FESH ORI LH 2 2 R T LR ATRAN D AL
AWFFE Y, O S TR E AR i 2 2R B R
AR 20 42324 (P=0.000) . 7E TOMO 42 I
T [T 7 B A B R b, Xt 4 AR TR XS R R )
AT MELA IR IR K, 2T 6 B R AR I 30K
KUEHEE AT ], BEAIGI TR . AFEhikss 6 B
PIAa A e, 25 AT R s AR Tt i R e =X
(P=0.000) . ZECRIIEE S ARG, G 2R X
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Tab.4 Comparison of the dosimetrics parameters of other OAR (Gy, Mean+SD)
SR e SRR I TR T T SRR Pl Prursskromsser  Pursskrnmuser Purnsrromuser Pomssrromser

value value value value

Lens L D, 4.50+0.41 5.34+0.54 4.95+0.67 6.03+0.41 0.002 0.100 >0.500 0.070 0.192
Dunean 3.46+0.43 4.08+0.58 3.55+0.78 4.31£0.50  0.100 0.303 >0.500 0.331 >0.500

Lens R D, 4.36+0.55 4.97+0.54 4.71£0.96 5.74+0.34  0.023 0.344 >0.500 0.230 0.111
1Dk 3.39+0.44 4.05+0.67 3.42+0.75 4.54+0.52  0.024 0.338 >0.500 0.102 >0.500
Eye R Dinean 13.01+0.68 15.26+0.41 12.38+3.02 15.12+1.27  0.032 0.002 >0.500 0.339 >0.500
Eye L Dk 12.59+0.76 14.20+0.72 11.97+3.11 15.00+2.04  0.086 0.036 >0.500 0.340 >0.500
Brainstem D, 21.03+0.40 21.86+0.34 19.63+2.06  21.29+0.81 0.041 0.031 0.414 0.419 >0.500
Duean 16.81+1.59 18.32+0.98 10.96+1.73 12.43+1.85  0.000 0.346 0.002 >0.500 0.003

Chiasma D, 19.08+1.06 20.31+1.04 13.2742.13 17.28+1.64  0.000 0.313 0.007 0.045 0.041
Dk 18.00+0.65 19.79+0.82 10.65+1.64 15.14+1.21 0.000 0.023 0.001 0.006 0.001
Cochlea L Dinean 21.14+1.18 22.01+0.40 19.78+2.32 21.26+1.13  0.141 0.471 >0.500 >0.500 >0.500
Cochlea R Dhm 20.83+1.45 21.78+0.68 17.83+5.76  21.59+1.13  0.185 0.490 >0.500 0.439 >0.500
Brian Dhnean 18.8140.47 19.524+0.95 14.93+0.81 17.4440.82  0.000 0.473 0.000 0.005 0.026
Vis/% 93.33+4.95 98.78+2.30 53.42+2.31 76.75+9.52  0.000 0.222 0.000 0.015 0.019

Body D, 22.19+0.39 22.77+0.26  22.30+0.42 23.06+0.15  0.002 0.108 >0.500 0.043 0.231
Dk 12.09+2.85 12.14+2.87 10.84+2.20 11.53+£2.84  >0.500  >0.500 >0.500 >0.500 >(.500

b: Dose distribution of HT-HSRT plan (transverse, coronal and sagittal sections)

PTV, hippocampus region and HA region are contoured in dark red, lavender and orange lines, respectively.

And the red, orange, yellow orange, yellow, yellow green, green, nattier blue, blue, lavender lines represent

107%, 100%, 98%, 95%, 80%, 70%, 50%, 30%, 15% isodose lines of the prescribed dose, respectively.

1 HT-BSRT #A HT-HSRT itXI7ZE#EHE SR EMRRE LNFIENH

Fig.1 Dose distribution in transverse, coronal and sagittal sections when HT-BSRT plan or HT-HSRT plan was applied
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Tab.5 Comparison of relevant plan parameters (Mean+SD)
Plan parameter HT-BSRT DT-BSRT HT-HSRT DT-HSRT Mean P value
MF 2.660+0.100 2.660+0.085 2.210+0.160 2.520+0.095 2.510+0.210 0.000
Duration 749.440+18.500 816.660+18.920 737.640+16.230 817.040+7.590 780.200+40.590 0.000

Expected MU 10 522.400+262.930 10 733.800+267.750 10 355.200+231.330 10 731.400+105.430 10 585.700+263.910  0.049

MF: Modulation factor; MU: Monitor unit
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