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Dosimetric comparison between RapidArc and Novalis Knife in stereotactic radiosurgery for

multiple brain metastases

DAI Peng, ZHANG Ping, LUO Longhui, DENG Guanhua, LAI Mingyao, SHAN Changguo, HUANG Qing, CAI Linbo
Department of Oncology, Guangdong Sanjiu Brain Hospital, Guangzhou 510510, China

Abstract: Objective To compare the dosimetric differences between two techniques, namely RapidArc based on multi-leaf
collimator and Novalis Knife based on circular cone, in the stereotactic radiosurgery for multiple brain metastases.
Methods Ten patients treated by Novalis Knife were enrolled in the study. Each patient had 3 to 5 brain metastases, and
there were 37 brain metastases in total. The treatment plans of these cases were replanned with a single-isocenter and 4
non-coplanar RapidArc (RapidArc SRS plans), with the prescription dose for target areas standardized to 16 Gy.
Dosimetric parameters, including the conformity index and homogeneity index of target areas, gradient index around target
areas, the V., V,,, V,, V, and V, of normal brain tissues and monitor units were compared between Novalis Knife plans
and RapidArc SRS plans. Results Compared with Novalis Knife plans, RapidArc SRS plans had a higher conformity
index (0.79+0.10 vs 0.50+0.22, P=0.000), lower homogeneity index (0.07+0.01 vs 0.15+0.07, P=0.000) and higher gradient
index (15.92+12.43 vs 5.0543.53, P=0.000). The V,; of normal brain tissues in RapidArc SRS plans was obviously lower
than that in Novalis Knife plans (P=0.005). There was no significant difference between two kinds of plans in the V,, and
V, of normal brain tissues (P=0.445, 0.059). However, the V, and V; of normal brain tissues in RapidArc SRS plans were
significantly higher than those in Novalis Knife plans (P=0.005, 0.005). Moreover, compared with Novalis Knife plans,
RapidArc SRS plans were associated with markedly reduced monitor units (P=0.005). Conclusion RapidArc SRS plans
can achieve the simultaneous treatment of multiple brain metastases by setting a single-isocenter, with higher conformity

index and lower homogeneity index of target area; but compared with Novalis Knife plans, RapidArc SRS plans have a
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worse gradient index and a larger low-dose coverage range. The patients with multiple brain metastases who have poor

adherence to treatment can be treated by RapidArc which is more efficient, and fractional dose mode should be adjusted

according to the clinical situation, thereby reducing the risk of radiation injuries.

Keywords: multiple brain metastases; stereotactic radiosurgery; RapidArc; Novalis Knife; dosimetric comparison
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Tab.1 Number of metastases, total tumor volume and

prescription dose for 10 patients

g S R FASRAA R em® A7 R Gy

1 4 19.04 16
2 3 11.69 16
3 5 1.31 16
4 3 19.90 16
5 5 10.19 16
6 4 2.77 16
7 4 7.52 16
8 3 15.10 16
9 3 4.41 16
10 3 5.89 16
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6 MV 5l 7 B 28 1l i %% (UNIQUE, Varian, 3% [# ) .
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F 4t (Brainlab, f2[E) f P AGI 7 RCER AL A Sha 46 .
1.3 BALAE

R I M, SR FH Sk 30 3 )2 a8 o7 JE 1 2, e A5
fif ] Brainlab Sk #505E (7 4E , 75 K FLAE CT BE4UE 7 AL
T AT CTHHA,JZIE 1.5 mm, HHHFI CT K%
% iPlanTFRIRSE . R &I FAE B LA 2050 Be il /2 i
BB IX AN MASE
L4 TRzt
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(1)

1 Novalis Knife 11X (a) 1 RapidArc SRS 31Xl (b) P BT AL 7% B
Fig.1 Arc configurations in Novalis Knife plan (a) and RapidArc SRS plan (b)
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1.6 FitER*
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Tab.2 Comparison of conformity index, homogeneity index and gradient index

between RapidArc SRS plans and Novalis Knife plans (Mean+SD, n=37)

eI RapidArc SRS Novalis Knife 314 VAI:] P{H
BEY| A C T 0.79+0.10 0.50+0.22 -4.588  0.000
By tAR AL 0.07+0.01 0.15+0.07 -5.235  0.000
FR AR 4R AL 15.92+12.43 5.05+3.53 -5.303  0.000
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Novalis Knife i1 i) 1 i 20 2152 BAR B AE AN [F)
(1A Ak ka3 . Novalis Knife 14 19 1EH 2412V, B
BKF RapidArc SRSTHI, 22 R A G124 L (P<0.05);
PRI IE WALV, V, 2R EH it # 8 X
(P>0.05) ;RapidArc SRS i+ A% TF % kiZH 4 v, . V, it

KF Novalis Knife 71X/ , #27~5 Novalis Knife %1 7£ FR
) L i A AT ) S Pl B L A
23 MULLE

F3WRMI R MU 2R BA SRR L
(P<0.05). Novalis Knife 1% MU iz K F RapidArc
SRS 1%/, #£71~ RapidArc SRS 151 (1 i 5 i 18] %5, 14
SRR 5 T Novalis Knife 3181 .

# 3 RapidArc SRS 1%/ 5 Novalis Knife 7+ XI5 V(. V, V. Vo . V,FIMU BE R (X + 5, n=10)
Tab.3 Comparison of V, V,,, V,, V(, V; and monitor units between RapidArc SRS plans and
Novalis Knife plans (Mean+SD, n=10)

Eiztun RapidArc SRS %1 Novalis Knife 141 Z{A P
TEH M2 21
V,Jom’ 10.62+7.18 18.86+13.27 -2.083  0.005
v, fem? 32.00+16.87 32.26221.00 -0.764  0.445
Vy/em? 65.60+33.36 54.01+34.47 -1.886 0.059
V/em? 175.18+82.10 116.7373.29 -2.803  0.005
Vy/em? 693.01+258.24 350.09+215.19 -2.803 0.005
HLas Bk MU 4 545.00+361.13 10 272.20+1 965.99 2.803  0.005

33 8

Bifi 45 IRAC BT B AR WA WG 25 18 an g 5 | =
B e AT R R DL KGR %6 (high
definition MLCs) &5 1 IIfi R N FH , JEF X 4R 1) L2k
03 2§ 0 T RS B R RE BB 15 214 5 J) (Gamma
Knife, GK) 697 223K, [A] BF B A3 T & 19 3R 97 4%
2 RapidAre /& —F VMAT J7 20, X 5] F [ 22 B
PR A, SCELT MLC i R ML AR YT i i
(R BIR TR AR AR AR A B i K 17 7] 2 3 il B T, 2 1A
SR AR AYE K KER, Thomas 285 & AE 2 % I
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