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Table 1. Diameter and volume of PTV by treatment plan

Patient Diam((zt:rxo;:':(\/c(r)g_)Y_ 2) Volume of PTV(cc)
1 131113111 195
2 50705 ‘
3 28,23,3.7 9.34
‘ 09056 527
b) 322726 0.9
6 12,1015 0.78
7 26,2827 8.01
8 13,1314 1.28
9 3,293.4 12.26
10 0.9,0.8,1 0.37
11 141213 1.16
12 2,16,1.8 27
13 120815 0.68




Table 2. Prescription Dose by treatment plan

Patient Prescription Dose(Gy)
1 22
2 22
3 19
4 24
5 18
6 15
7 24
8 24
9 21
10 18
11 24
12 20
13 20

AAks) A 2 A 88 Eclipse Treatment Planning
System(Varian Medical Systems, version 13.6, USA)

2 ALgsto] Jegslant & AE 24 (Planning Target
Volume, PTV) A} AgFS Table 29} 2t} =3t 2|5
A 8249 97 g A Aol 23 4= AU s 5
o, ZhAZgMaximum Dose, Dmax)0] 110 %S YA
AEs AmAge st A s dHl= trueBEAM
Stx(Varian Medical Systems, USA)& AF-3l5.0H,
A& AZe AFEH of[YAl= 6 MV Flattening Filter
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Fig. 2. Dose Volume Histogram
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Table 3. Maximum Dose by treatment plan Table 5. Values of H.| for each treatment plan
Patient C-VMAT(%) NC-VMAT(%) Patient C-VMAT NC-VMAT
1 104.8 104.4 1 1.04 1.04
2 103.9 109.3 2 1.03 1.07
3 108.8 107.8 3 1.05 1.05
4 105.8 106.9 4 1.03 1.04
5 106.8 107.7 5 1.03 1.04
6 104.4 105.8 6 1.03 1.04
7 104.4 103.9 7 1.03 1.02
8 105.2 105.1 8 1.03 1.02
9 104.6 105.4 9 1.03 1.03
10 103.5 105.8 10 1.02 1.03
11 104.9 104.5 11 1.03 1.03
12 104.7 103.7 12 1.03 10.2
13 105.1 104.5 13 1.03 1.04
Total 105.1+1.37 105.8+1.71 Total 1.03£0.01 1.04+0,01
Table 4, Values of C.l for each treatment plan Table 6. Doses of Brain by treatment plan
Patient C-VMAT NC-VMAT Parameter(Gy) C-VMAT(cc) NC-VMAT(cc)
1 1.01 1.05 V, 176.68+149.36 135.55+115.93
2 0.92 0.96 \ 84.47+71.23 57.46+45.16
3 1.01 1.03 Vs 48.64%+39.53 34.47+2555
4 1.08 1.08 Vs 31.50£25.03 24.34+17.68
5 1.08 1.08 Vio 22.14£17.18 18.54%13.57
6 1.1 1.14 Vi 16.53+12.63 14.74+10.97
7 1.07 1.14 Vis 11.37+8.92 10.85+8.45
8 1.15 13 Vis 8.60+6.87 8.55%6.79
9 1.08 1.09 Vig 37 3.86
10 1.13 1.09 Vao 5.83+5.78 5.85£5.79
11 1.09 1.06 Vo 12.59 12.80
12 1.12 1.19 Va2 5.26+4.22 5.41+4.23
13 1.25 1.31 Vas 4,03+3.43 4234348
Total 1.08+0.08 1.1140.1

WEFATE Vig, Voo, Vai, Vo, Vau O] Bt g1 C-VMAT
Vi, Vi, Vio, Viz, Vis, Vie®] 38t §h2 C-VMAT2 176,68+ 37 cc, 5832578 cc, 12,59 cc, 5.2644.22 cc, 4032343
149.36 cc, 84.47£71.23 cc, 48.64£3953 cc, 31582503 (c& UEtom NC-VMATE 3.86 cc, 5.85+6.79 cc,
cc, 22.14%1718 cc, 16,53+12.63 cc, 11.38+892 cc, 8.6 12.8 cc, 5414423 cc, 4.23+3.48 cc= L]'E]r}d‘q'(Flg 3).
+6.87 cc2 YEREO™, NC-VMATL 135.55%115.93 cc,
57464516 cc, 34.47+25.55 cc, 24.34+17.68 cc, 18.54+
13.57 cc, 14.74+10.97 cc, 10.85%£8.45 cc, 8.551+6.79 cc=

13
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The Evaluation of Non-Coplanar Volumetric Modulated
Arc Therapy for Brain stereotactic radiosurgery

16

Department of Radiation Oncology, Ulsan University Hospital

Lee Doo Sang, Kang Hyo Seok, Choi Byoung Joon, Park Sang Jun, Jung Da Ee,
Lee Geon Ho, Ahn Min Woo, Jeon Myeong Soo

Purpose : Brain Stereotactic Radiosurgery can treat non-invasive diseases with high rates of complications
due to surgical operations. However, brain stereotactic radiosurgery may be accompanied by radiation induced
side effects such as fractionation radiation therapy because it uses radiation. The effects of Coplanar Volumetric
Modulated Arc Therapy(C-VMAT) and Non-Coplanar Volumetric Modulated Arc Therapy(NC-VMAT) on surround-
ing normal tissues were analyzed in order to reduce the side effects caused fractionation radiation therapy such
as head and neck. But, brain stereotactic radiosurgery these contents were not analyzed. In this study, we evalu-
ated the usefulness of NC-VMAT by comparing and analyzing C-VMAT and NC-VMAT in patients who underwent
brain stereotactic radiosurgery.

Methods and materials : With C-VMAT and NC-VMAT, 13 treatment plans for brain stereotactic radiosurgery
were established. The Planning Target Volume ranged from a minimum of 0.78 cc to a maximum of 12.26 cc,
Prescription doses were prescribed between 15 and 24 Gy. Treatment machine was TrueBeam STx (Varian Medi-
cal Systems, USA]. The energy used in the treatment plan was 6 MV Flattening Filter Free (6FFF) X-ray. The C-
VMAT treatment plan used a half 2 arc or full 2 arc treatment plan, and the NC-VMAT treatment plan used 3 to 7
Arc 40 to 190 degrees. The angle of the couch was planned to be 3-7 angles.

Results : The mean value of the maximum dose was 105.1£1.37 % in C-VMAT and 105.8+1.71 % in NC-VMAT.
Conformity index of C-VMAT was 1.08+0.08 and homogeneity index was 1.03+0.01. Conformity index of NC-VMAT
was 1.17£0.1 and homogeneity index was 1.04+0.01. Vz, Vs, Viz, Vis, V24 of the brain were 176+149.36 cc, 31.50+25.03
cc, 16.53+12.63 cc, 8.60+6.87 cc and 4.03+3.43 cc in the C-VMAT and 135.55+115.93 cc, 24.34+17.68 cc, 14.74+10.97
cc, 8.55+6.79 cc, 4.23+3.48 cc.

Conclusions : The maximum dose, conformity index, and homogeneity index showed no significant difference
between C-VMAT and NC-VMAT. V; to Vig of the brain showed a difference of at least 0.5 % to 48 %. Vis to Vaz of
the brain showed a difference of at least 0.4 % to 4.8 %. When we compare the mean value of V12 that Radione-
crosis begins to generate, NC-VMAT has about 12.2 % less amount than C-VMAT. These results suggest that if
NC-VMAT is used, the volume of V2 to Vis can be reduced, which can reduce Radionecrosis.

»keyword : Brain Stereotactic Radiosurgery, Radionecrosis, C-VMAT, NC-VMAT, Volume per Dose



