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[{HZ B89 s e A 69k @ A ARk 4R 5% (VMAT) i AR 37 A ik 77 (HA-WBRT) 77 b A7 Bk, WAk stk 49 4F 36 & VMAT
i+ %) 5 3F 2@ 2k VMAT 3+ %) £ HA-WBRT W 895 & 5 2 7, ik iR IR 15 6] FRSM T 9 I 3545 % 47 WBRT 49 % 4, 571
- 5545) B A ikt A S 3E R Ae R VMAT 1R, 568 3 AP R d9 e R AR B F Al B hnik 2 MU A Ani4 75 B 14
BT, FER Kt dE R & VMAT # %) 5 4F 3k & 3 & VMAT X A8 k6, 2t 3 36 & VMAT i X e X 38 7 i Ao 7] 245
1 2 F Gt FEX(P>0.05) A2Fe X 7] 234 4 Mk £ T 5 5r At R, EFLAARD,, D,,.D,..3 08 E5h8 b, %
Bk 3t X T A 42 £ 29 14.37.8.40 47 10.80 Gy, 2.3/ T Ak b d An 3k # i+ X A8 BAE(P<0.05) ; L € 6 & BB o db ik
AT 25 R FH A E B RN ZIRE A, BT R Z 08 2 SR B3 ot F 3@ 3t X MUAEA=04 97 B 1A) 39 R T4 3k @3t
X ek dit ), £ FA Gt F E L(P<0.05), £ 402k T AE A= 3b @ VMAT 31 X, AT % 8 69 3k 22 d VMAT 7 ik &
HA-WBRT ' A& % it — 3 AR T 20 249 2 BE 7 5, A 6 R 5536 HA-WBRT By 34— A b0 52 STAT 8978 75 7 % .
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Dosimetric study on improved non-coplanar volumetric modulated arc therapy for hippocampal

avoidance whole-brain radiotherapy

YU Xiao, YAN Bing, LIU Lei, LI Xiaoyang, SHEN Jianjun, WU Aidong
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Abstract: Objective To improve the non-coplanar volumetric modulated arc therapy (VMAT) for hippocampal avoidance
whole-brain radiotherapy (HA-WBRT), and to compare dosimetric differences among improved non-coplanar VMAT, non-
coplanar VMAT and coplanar VMAT for HA-WBRT. Methods Fifteen patients scheduled for WBRT for brain metastasis
from extracranial tumors were enrolled in the study, and 3 different kinds of plans, namely improved non-coplanar VMAT,
non-coplanar VMAT and coplanar VMAT plans, were designed for each patient. The doses delivered to target areas and
organs-at-risk, monitor unit and treatment time were compared among 3 different kinds of plans. Results There were no
statistical differences among 3 different kinds of plans in conformity index and gradient index (P>0.05), but improved non-
D, and D, of

max? min mean

coplanar VMAT plan had a higher homogeneity index than the other two kinds of plans. The D,
hippocampus in improved non-coplanar VMAT plans could be limited to 14.37, 8.40 and 10.80 Gy, respectively, which were
significantly lower than those in non-coplanar VMAT plans and coplanar plans (P<0.05). The doses delivered to other organs-
at-risk, such as lens and optic nerves, were within the range of clinical safe dose, and no statistical significance was found
among different plans. The monitor unit and treatment time of improved non-coplanar VMAT plans were both greater than
those of non-coplanar VMAT plans and coplanar VMAT plans, with statistical differences (P<0.05). Conclusion Compared
with non-coplanar VMAT and coplanar VMAT, improved non-coplanar VMAT for HA-WBRT can further reduce the dose
delivered to hippocampus, providing a practicable treatment strategy for the clinical application of HA-WBRT.
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I IX K fes e 25 B /20 1 A VMAT TR0
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F BT K T 54, I T 00 538 AR R
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AHIFGEXT T e B 15 5] 4 I T 8 B — 15 3%
BETE 3 A VMAT 3H3 LLBEA A [R] 31K 9 5910 6 45 A
S URP SR FH R B 18 X429 VMAT B S, 1697 A RN i
ELARAEES N 00, I ER HLEEFE 180°~181°[H] 17 XL 4>
SN BE SR 5 55 2 b R R 3 T X4 9 A S 1 s 9
VMAT T, 78 55— Jr 200 3L Atk L, 89 ya 7 IR
270° VT A% 45° HLAE 180°~0° ] ity X 9K IR 5, 4t 4
A BRI 56 3 AR Ak i AR 2L T 7S 9 VMAT HR G
T5 % AR B EE 2 P07 R IR YT IR 270° 1 B IR T
J3AME AT IR 315° (ME L A% 0° HLEEAE 180°~0°3L
U AR YT IR 45° ME A% 0° HLAETE 0°~181°11
MRS, o A 11X 7E Pinnacle & 42 W i% it 5¢
S, A RS B 4 mmx4 mm, 6 MV-X 26, 574
600 MU/min, % % RTOG0933 ] 45 & i & IIfs i %
KL, PTV )57 30 Gy/10 F, BRI R PTV 1Y
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2 X 5 Dyeres F1 Deyiaona<37.5 Gy s IR BRI 2 Dy, <25
Gy, iR D, <7 Gy, 7T 2 1 3 7 5 BRI
TR R TR 2R ok B A B /N EE D,
<10 Gy Fli K& D,,.<17 Gy.
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Tab.1 Comparison of target dose parameters among 3 different kinds of plans (Mean+SD)

4 sobdEtmiHg Etmi Stmil P P, P,
CI 0.900+0.012 0.902+0.007 0.895+0.012 0.458 0.110 0.055
GI 1.611+0.097 1.633+0.094 1.620+0.091 0.078 0.494 0.016
HI 0.190+0.012 0.139+0.006 0.136+0.015 0.000 0.000 0.417
D, /Gy 33.19+0.42 33.40+0.14 33.28+0.44 0.058 0.178 0.251
Dy, /Gy 26.97+0.43 28.98+0.14 28.98+0.11 0.000 0.000 0.949
Dy, /Gy 31.724+0.14 31.64+0.09 31.80+0.11 0.037 0.084 0.000

Py P, 1Py 53 ) e O AR T S A i A S A S AR S w5 S R A X A 6 fE

22 BOEALFEIER

3P A D,y oDy Dy WA S B {471 X
Dirymen AL T X ECXT R S0 45 SR W3R 2. HFR 2 WA,
TEMIIUH /2 PTV 1Y Vo35 3 95% S5 RIS R4 T
Ak 3 1w 5 e AR R 9 S 1K D, D, A B
F| RTOG 0933 4 B 222K 5 17 ede i A E S 4] 4 33

T A o $47 i 2 AU Al 7 e S A (L L 2% S
# (¥ P<0.05) , ¥ 5 1k D, Ml D, g 4% ik F
RTOG0933 i % FRAE LK , 3 3 B bk S a4 xof
Vg 20 LA AR APt 208 T Al ol RN v R
A, AR I TH TR % T AR AR O T A ) B 22
A E L (P<0.05)
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Tab.2 Comparison of hippocampus and PRV dose parameters among 3 different kinds of plans (Mean+SD)

2 Bt ) [ iR JLHEHRI P, P, P,

D, /Gy 14.37+0.27 18.88+0.73 21.68+0.71 0.000  0.000  0.000
D, /Gy 8.40+0.41 12.83+0.75 16.14+0.78 0.000  0.000  0.000
D, .../Gy 10.80+0.28 15.0440.38 18.40+0.47 0.000  0.000  0.000
Dirymea/GY 15.1240.38 19.73+0.36 22.2140.42 0.000  0.000  0.000

Py P, 1Py o3 ) e O AR T S A R i et AR 3 i S i A L S R R C X A6 (B

P 1AL 2 4300 02 14 £ 3 R Jal ) o = 814y
A7 Ko DXy R 41 40 ¥ f R B 5 K] (Dose
Volume Histogram, DVH) . Hi & 1 w1, gedk 4 3 i
T3 1) T A 2 250 it B ek L AR R A
(7] Fsf B 0 4 DX 25 A 3 P A8 DX I ) o
2. th DVH EIFE— 2] 1 3 Ffit-Jl B8 D5 i o3 A
2550/ AR By 20 2R o o3 A 22 AR K, el AR 3
THOR B A, T S ORI R e«
23 HERRRBEFER MU E. HRETE L

23 0 3 Mol v e s B R M MUE
HP SRS [ TR 2 S 6 P 5 S L T DL e B B R A

mEFARASIAE L (P>0.05) , 4516 M av B 5 =
BRI AR I PR 22 R iy LN . (B 3 Fhi4l MU
(BRI SRS i) 2 e Wk 2, b AR L TR B MU A
B RS ) B A AP R, 2 R A SRR X
(¥ P<0.05).
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Fig.2 Dose—volume histogram comparison of target area

and hippocampus among 3 different kinds of plans
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Fig.1 Dose distributions in 3 different kinds of plans
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S IRCAC T I 2 R R AN TR R B 0T I I
O e T AT AT R 1 4 T T DA i 3
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XS R R, 45 B B A R I TE M e 3 A 5T
& G e B8k 2R KM T ME R AL, B R AL
0.4% ", Han % "G T X 5,10 F120 mm
T Pl i 5 8 e A 2R ) R 3.1%.5.7% 1 8.4%, 1 —
AAIESE T RTOG 0933 4 25 #E 72 191 (R 4M i 5 mm
X35k Sy Vi LR X1 B
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Tab.3 Comparison of doses delivered to other organs—at-risk, monitor unit and treatment time

among 3 different kinds of plans (Mean+SD)

24 B 2L A ) AL -4
D,., «/Gy 437+0.25 4.37+0.30
D, /Gy 4.23+0.25 425+0.25
Dy, p/Gy 23.79+4.07 23.51+4.09
Dy, /Gy 23.77+3.41 23.76+3.45
Dyerve #/GY 31.810.76 31.46=0.90
Dyere /Gy 31.56+0.95 31.07+0.86
Depinana/ GY 33.08+0.94 33.20+0.79
Ml k&/ MU 806+56 635+44
] /s 1 882+80 1 697+100

BT P, P, P,
4.43+0.24 0.938  0.169  0.107
4.34+0.24 0.749  0.085  0.109
23.64£3.05 0373  0.787  0.808
22.95+324 0948 0.075 0.076
31.63:0.86 0332 0591 0575
31.45£1.10 0223  0.807 0.156
33.49£1.16  0.649  0.086  0.266

433+13 0.000  0.000  0.000
1556+79 0.000  0.000  0.000

Py P A1 Py a3 2 et AR S T A 1A | kAl T 3 AR I R A B K0

WESE, i I0T H AR 0T LAAE S8 R A I 2 XA - 349 541
1 TOMO A H i BE 4% X D 0E 474 2R 57 i
ST A Z— , TOMO B4 s ffi 2L AT DUAE e /N 25 [
T 1 PR S 30 1) R R AR PRI TS Xk #
Ay 70 E ) TR B, T i 4 2 B K i 4 o A
8 Gy AN, (HICIBJE T Fif & TOMO T, i F

WA GO, B N BRI AR 23 S, X TR
FLIMRT A1 VMAT , W FP 47 R e 7E — o # E LS
XoJ T (R ORAFT, ZE AR GBI 5 TR0 VMAT B4R AE T
IMRT , {H¥) 03k 5¢ 423 /2 RTOG 0933 ZR A1 o {4
40 41 %) & BR {8 D,,<17 Gy #l D,,<10 Gy #x #fE .
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