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[Abstract] Objective To investigate the dosimetric differences between IMRT and VMAT in CSI ( Carniospinal irradiation ) us-
ing multi-ISO with static jaw technique or jaw tracking technique, so as to provide guidance and reference for the selection of clinical ra-
diotherapy techniques. Methods 14 CSI patients were selected and treated with Elekta’s Monaco 5.11 treatment planning system. Four
plans were designed for each patient, including IMRT-MISO-SJT, IMRT-MISO-JTT, VMAT-MISO-SJT and VMAT-MISO-JTT.. The
differences of target area, organ at risk, normal tissue dose, 500cGy low dose volume and monitor units were compared. Results All the
four groups of plans could meet the clinical requirements, and there was no significant difference in D,... and Degs of the target area
among the four groups of plans (P > 0.05). VMAT-MISO-SJT had the best prescription dose volume covering target area (V,.) and
dose conformity index(CI) of target area, and had significant difference with IMRT-MISO-SJT and IMRT-MISO-JTT (P < 0.05) , but
had no significant difference with VMAT-MISO=JTT (P > 0.05). The target dose homogeneity index (HI) of VMAT-MISO- JTT was
the best, which showed significant difference with IMRT-MISO-SJT (P < 0.05) , but showed no significant difference with
IMRT-MISO-JTT (P > 0.05). IMRT-MISO-JTT plan had the lowest maximum irradiation dose of lens and mean dose of heart, but
showed no significant difference with other plans (P > 0.05). IMRT-MISO-SJT had the lowest average dose of kidney and monitor
units (MU) , and had significant difference with VMAT-MISO-SJT and VMAT-MISO-JTT (P < 0.05),but had no significant differ-
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ence with IMRT-MISO-JTT (P > 0.05). Conclusion The HI, CI and V,. of target dose of VMAT-MISO-SJT were better than that of
IMRT-MISO-SJT and IMRT-MISO-JTT. However, IMRT-MISO-SJT plan could better reduce the mean dose of left and right kidneys,

low—dose volume of 500¢Gy and monitor units. In craniospinal irradiation radiotherapy plans, static jaw technique and jaw tracking tech-

nique had no significant effect on the dose distribution and monitor units in IMRT and VMAT plans.

[Key words] Craniospinal irradiation ; Multi—center radiotherapy plan; Jaw tracking technique ; Dosimetry

HI T2 b AP 22 R GE MR RE IX ALK, B 2%
% K40 cm x 40 em [T EFFR I T A0 28 X, BT
DL P i i e RG22 2 ~ 3 B X kA ik
SHAYT (ARG B AR He T 1 i O ) i v PR B X
SIS Tl XS AN GE 1T A 4 B
SR TT A4 B 2 O RR IS T iR T
(intensity modulated radiation therapy, IMRT) #H X} 5 %
TR 0] T DARAS SO0 A8 8 D) 4 A A SRR Y
Lo B 32 i s W B S5 E R B A i 4 R SR 0T 7
I, SR B X RN EAE 4 ~ 6 em e BEAE R EED
218 2 O 2 RIUE 58 URHA YT (volumetric—modu-
lated arcRadiotherapy, VMAT ) 1R 4f {4 fift £h 1 4 Hp Al A
28 PR S AT H A AR VR R B S AN A B
M IMRT SR A TR BRI [ 52 PR A, 8 XA
P& Lo B A2 R KRBT JE i RIA T 255K, T8 1] BR B+
AR B8 S G b AR AT L 2H R B i ) R o PR
BCEE RIS R TE SR A BT BT R B
ARAFT AT 1 E AT PR i S A% B I FRAE
FR R RG] 2k DX 40 4G S gl B B 2 R el s a1 v
AAAFTES PBCEIL B XT FLBITFY , 45 R 35 W] PBC 3%
FE AAA ST RE S S M0 2 I R R C(EE X T2 v
o H IMRT VMAT 3132 K551 11 7 AR BlE AR AE i PR
AR AT N AIESE AR SO AR il 4 RE 0T 1 2
> IMRT VMAT 330, 3530 5% P 170 i 72 =8 4 1T
BEH A, PPAGHE DG M o B 32 R i HLas P T8
PEATIRR S HORE, LU S e PR IE A [R] IR T R 32
T 52%,

1 ZAREFHE

1.1 —fBIEERER

REALIERE 2020 4F 4252 4 X7 1) A S 14491,
B9 B, LMES B, AR 4 ~ 2585 HRIAEIRR 9 B .
Y8 YR IT , BLIJCHUT 25 S o A 5 28 3 B 1 [R]
o, I PR B TR 51 2 AL
1.2 iafritxl
121 ZAEBEBRE A BESERIUDEMY , F k5
JE — AR A A A 3 B A Sk 0 % (A 19 [ %2, £ Philips
Bigbore 16 HEZ )2 18 iE KfLAE CTHL -, 47 3 mm 2R
Hasm A, E ST A Sk T A B2, CT BIE
233 DICOM 4% % Elekta Monaco 5.11 78770 R 4 .
1.2.2 %73 xHE AR FE WYY Fin A

SE 2 R 28 IR R BB DX . 42 PTV L 351 B A
PTV2 BB B PTV3 ., 25 BEB X 9 b J5 70 1 344 36
Gy/20 1%, & Ko % B 5 2% ICRU 83 ‘Sl 45 7 43 31) /) i
TR O i TR, SRR AR 5 22 AL R I
WA 2 2 50 B R H Elekta Monaco 5.11 7637318 &
G5 Axesse IR 75 8 MV X 2R 455 =43 5l il 78 £2 Hh 0>
L] 2 IMRT 37 AR (IMRT with multi-ISO centers and
static jaw technique, IMRT-MISO-SJT) . £ #0451 ) BR
Bt IMRT 7 & (IMRT with multi—-ISO centers and jaw
tracking technique , IMRT-MISO-JTT) .2 H .45 ] [ 5E
VMAT F# K (VMAT with multi-ISO centers and Static
jaw technique, VMAT-MISO-SJT) . £ .0 45 1] BB Bl
VMAT # K (VMAT with multi-ISO centers and jaw track-
ing technique, VMAT-MISO-JTT) iX 4 #7115 .4 21
THRIVBE AR A (P4 B AR FNZY o S50, SR AL 7 ) &
2 /DAL 58 95% I HE XARFR, b J5 ) 52 1Y 110% BT 058
RS B S AR 1% PTVL PTV2 (PTV3 [y
T A L0 4 5l 4 4 180118021803, Ak iR YT
TEFE RS RERAE TT BE TS R AE A 1R 22, =iy
AR RSk A5 1045 22 57 , 22 A0 R T 07 1) (R4 — 2
AR X AL S HF B 4 ~ 5 emo IMRT 314
ISO1 5557 £y B 331 1 14 268° ,82°,180°,1502 . 1S03
S £ R O N 215°,0° 1459 VMAT 15 =4
HOLA3 B B AL B — > beam P43 115 43 A0
field, P4 auto 15 fix field i S R REFRATT 1 ERBEF
1.2.3 R EGRE R 4 AT R Ry
€l (Dose—Volume Histogram , DVH ) F145 5] & 434 , R
15 T JE 75 24 (Conformity Index, CT) F144 57 ¥k 48 % (Ho-
mogeneity Index, HI) VA HE X 457 15t 43 A1 o PPAR 42X
CI=(Viut VX (Ve Vi), FH Vo B 2550 T
SR DCRTR, V. o 225 4550 BT SRR R, Vi
B IXAATR, 3% B 225 4550 B IUAL U i . 275 Elekta
Monaco 5.11IRTFHAI R GEE X HI = Dsa/Dose, Dsu 9 5%
BB DX AR I 155 700 £, Dosoe 718 95% A HE X AAFHSZ 1) 14
HEAS R CIRE A 0 ~ 1, BRI 1, S A X Ak T 51
TEARIE Y BB s HE T 1, HAE BRI 1, 38 X %)
PEBRGT , HI A 12 S AR ARG B0 o PPA i A B K7 o
Do ZE 47 18 Vs F1F- 350550 58 Do O HE Do 2647 5 IE
Do Body Y Dyvean . 500 cGy {2t IR ARFR B Bk AL
HIZE S



VIR BERIRAEE R 20224F 45 i3
Journal of Southwest Medical University Vol.45 No.3 2022

229

1.3 G

S SPSS 19.0 Z8 HHAAIFET THCHAL T8, H-E Vg
RHHHIRC = 522 (3 + ) F5% , RATECR ¢ Ke B b A7
ST, P < 0.05 HESA G XL,

2 #R

21 $MXF=EH%H
X} F I B B 14 1910555 151] , 4 20315 B 48 X 5] 4y
A YA e I AR A R, HAE X Dy« Do S Doge PUZH

RIS G L (P> 0.05) ; VMAT-MISO-SJT
XA R EE SRR EXFEEEE R, 5
IMRT-MISO-SJT . IMRT-MISO-JTT 22 354 i 20 5
X (P < 0.05),5 VMAT-MISO-JTT £ % T8 2¢ 2 X
(P >0.05); VMAT-MISO-JTT# X &  5) VefclF, 5
IMRT-MISO-SJT 2 34 4 it2¢E X (P < 0.05),{H5
IMRT-MISO-JTT }2 VMAT-MISO-SJT 2% S I 4Gi 2+ 5
SL(P > 0.05) 4511 R 5 R Bt 47 A X IMRT &% VMAT
T AR DX o3 A TC B SR e, LR 1

F1 14012 EHEZF4TITRBRFELSTHESHILER

Table 1 Comparison of dosimetric parameters of target areas in 4 plans for 14 CSI patients
P
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HE 10680014 1.061£0010 10530014 1.051£0.016 0.2087 0.0114 0.0082 (0.0881 0.0569 0.7203
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VAT E RS

22 BRIBEEFIENT

DU ZE R 4 5 B 2 B RN IE B L 8GR e A A 45 3
Il PRIEASELR 7 1 T B BP9 | IMRT-MISO-SJT
e A B S R, 5 VMAT-MISO-SJT . VMAT-

ZE Doean s Vs 55 VMAT FRIAH 24, H 22 % KG 24 8
S IMRT A5 18 Dy Vs 5 8 T VMAT 3181, H D, 22
S GRS Hr P A A S AR IR R O T2 7
i body B35 5 25 RS TTF 3 L (P > 0.05)

MISO-JTT 2 R H G it 2 L (P < 005 ,HE S
IMRT-MISO-JTT 2 5% K4 it X (P > 0.05) . IMRT

I [ 5 5 R B AR IMRT 2 VMAT 3151 B9 16 S 28 B
Z IR E IO B, Lk 2,

F2 4MITHIERRBEZRAE (cGy) RFIEHALMER (cm®) RALZFBE (MU) LL B

Table 2 Comparison of dose of organs—at-risk (cGy) , low—dose volume (c¢m®) and monitor units in 4 plans
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Figure 1 Volume comparison of low—dose coverage of 500cGy in 4
plans for 14 CSI patients
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Figure 2 Comparison of monitor units in 4 plans for 14 CSI patients
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