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Table 1. Values of C.I and H.l for each treatment plan
Parameter | H-VMAT CRT VAT | (H-vmaT go\r{:pl:::ed to CRT) |  (H-VMAT czrﬁﬁd to VMAT)
NSCLC
H.I 1.06+0.00 | 1.10+0.02 | 1.05+0.01 {0.01 {0.01
ClI 1.03+0.02 | 1.3740.05 | 1.01+0.02 <001 {0.01
SCLC
HI 1.06+0.00 | 1,09+001 | 1.05+0.01 {0.01 <0.01
cl 1.03+0.02 | 136005 | 1.01+0.02 0.01 <0.01
Table 2. Doses of Lungs by treatment plan (NSCLC)
Parameter | H-VMAT CRT VMAT (H-VMAT CPo\rf;IDL::ed to CRT) | (H-VMAT CZr;/ng:ad to VMAT)
Total lung
Vs(%) 55.40+12.82 | 61.77+13.08 | 59.88+14.03 {0.01 0.03
Vio(%) 31,79+9.11 | 42.03£10.73 | 45.48+11.63 0.03 0.73
Vao(%) 13.50+4.83 21,1346.67 14.30£5.60 {0.01 0,01
Vio(%) 6.68+2.97 7.9943.52 5.80+3.74 €0.01 0.93
RT lung
Vs(%) 59.26+17.35 | 62.46+1536 | 61.22+17.00 {0.01 <0.01
Vio(%) 39.80+19.32 | 48.45+21.49 | 50.05%17.03 {0.01 0.9
Vao(%) 182741221 | 26,54+16.39 | 19.60+11,94 0.46 <0.01
V30(%) 9.59+6,98 11,76£9.00 8.37+7.08 <001 0.25
LT lung
Vs(%) 52.41+1385 | 62171308 | 59.54%12.53 0.01 €0.01
Vio(%) 24,09+17.87 | 374111853 | 41.69+14.04 {0.01 0,01
Vao(%) 9.58+13.18 | 17.26+1472 | 9.88+13.04 (0,01 0.04
V(%) 4.54%7.61 5.07£7.99 3.54%5.69 0.45 0.29
Lung—-PTV
Vs(%) 55.40£13.39 | 61.62+1421 | 59.21+14.32 0.05 0.06
Vio(%) 32,05+11,37 | 41.09+11.01 | 44,63+11.89 0.43 0.11
V(%) 1326£7.17 | 19.87£6.59 | 12.95+528 0.05 0.88
V30(%) 5.85+4,02 6.54£2.98 4314332 0.05 0.05
Mean(Gy) 9.08+2.56 10.84+2 44 9.64+2.14 0.05 0.05
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Table 3. Doses of Lungs by treatment plan (SCLC)
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83 AZAYEHE ALt Ho| BT
2.56 Gy= H-VMATO|A 7} W& 712 Ehfi9) E}(Flg
1). 7L 9] # AANAE Vs, Vio, VaoollAl 55.40£12.82 %,
31.79£9.11 %, 13.50+4.83 %= 714 W& & HAoh
2% b A% FoA9] Vs, Vie, Vao & FA] H-VMAT

oA 7H 2 g ERRSIT
7d-%- Table 33} Zro] H|AxAf| 32/ H| 0k
I fARSE kg Beom, ARAYEAE ALgh H9
Y7} 64,32416.15 %, 35.50£9.91 %
2 H-VMATO] ¥9}al, A5 AZL4S A9t Ho]
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Parameter | H-VMAT CRT VMAT (H-VMAT CPo\rf;I;:-lered to CRT) | (H-VMAT CZrX;a):r?ad to VMAT)
Total lung
Vs(%) 65.38+1536 | 77.24+12.16 | 72.85+13.78 0.04 0.01
Vio(%) 37344904 | 54824923 | 52.12%1621 0.01 0.06
Vao(%) 19464202 | 28.82+477 | 19.38+192 <0.01 0.05
V30(%) 10.92+1.77 12.09+1.12 8.74%2 38 <0.01 0,01
RT lung
Vs(%) 68.48+24.02 | 7879+13.25 | 75.00+16.96 0.08 0.08
Vio(%) 44.90%30.08 | 64.00+23.88 | 56.19+29.26 0.04 0.53
Vao(%) 224241678 | 361242383 | 23.40+17.81 0.02 0.03
V30(%) 12214943 | 13.64+10.48 | 9.01%7.08 0.15 0.16
LT lung
Vs(%) 63.85£10,90 | 75.51+11.68 | 71,15£11,12 <0.01 <0.01
Vio(%) 324142266 | 46.73£18.06 | 50.39+15.33 €0.01 €0.01
Vao(%) 18.98+20.81 | 23.55£2198 | 18.83£21.20 0.03 0.31
V30(%) 11.43+14.94 | 10.86£13.30 | 10.23+13.66 0.08 0.15
Lung—-PTV
Vs(%) 643211615 | 76,19+12,53 | 72.01+14.45 0,01 0,01
Vio(%) 35504991 | 53.44%995 | 50.69+16.99 0.02 {0.01
Vao(%) 17184265 | 2677564 | 17.52+194 0.02 0.03
V30(%) 8.44+1.05 9.65+0.66 6.21%£1.51 €0.01 0.05
Mean(Gy) 10.70£1.62 13.8242.04 11.87+1.96 0.04 0.12
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Parameter | H-VMAT CRT VMAT | (H-vmaT CO';XZLZ(Z to 3D-CRT) | (H-VMAT CZrXZIz;‘reed to VMAT)
Heart
Vio(%) 14,36£15,03 | 20,52420,59 | 12,99+15.53 0.20 0.06
Va0(%) 7.96£10.69 | 9721133 | 3.71+4.58 0.11 0.02
Viio(%) 0.69%0.92 1.23£1.49 | 0.75%1.40 <001 <001
Maximum(Gy) | 36.98+17.62 | 39.50+12,19 | 36.15+18.74 0.14 0.01
Mean(Gy) 4544405 6.01+4.94 3.94+3 30 0.14 {0.01
Esophagus
Mean(Gy) | 19.14+10.10 | 20.98%7.32 | 17.844920 0.04 0.02
Spinalcord
Maximum(Gy) | 29.094£541 | 27.0744.63 | 21.15+4.02 0.10 0.48
Table 5. Doses of organs by treatment plan (SCLC)
Parameter | H-VMAT CRT VMAT (H-VMAT (Iipo\r/nagl)ﬁed toCRT) | (H-VMAT CZrX;aag‘reed to VMAT)
Heart
Vio(%) 36.21£27.09 | 43.92420.01 | 37.15+28.92 0.24 0.22
Vao(%) 24.20+21.44 | 23.75+13.36 | 11.56£9.70 0.21 0.05
Viio(%) 2.0542.09 | 4.2242.60 1.54+1 44 0.01 0.08
Maximum(Gy) | 46.33+0.51 | 46,99+0.82 | 47.04+0.21 <001 <001
Mean(Gy) 10,64+7.17 | 12.014£513 | 8954529 0.04 0,01
Esophagus
Mean(Gy) 17904218 | 23.98+326 | 17.44+2.04 0.01 0.02
Spinalcord
Maximum(Gy) | 29.44+1.90 | 3586+6.97 | 19.72+1.82 0.03 0.08
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Department of Radiation Oncology, Ulsan University Hospital, Ulsan, Korea

Min Woo Ahn, Myeong Soo Jeon

Objectives: In the Lung, the VMAT rotates continuously and examines radiation. That increas-
es the low doses to normal lung. Due to that, the incidence of radiation pneumonia among
radiation side effects may increase. The cause of radiation pneumonia is the lower dose area
of the lungs. The H-VMAT was applied to patients who applied to reduce radiation in the lower
doses of the lungs. We wanted to assess the usefulness of the H-VMAT by comparing the ra-
diation doses to the low dose areas of the lungs and the normal organs.

Materials and Methods: A total of 26 patients who applied for a H-VMAT procedure were ap-
plied to the patient. The prescription dose applied to total dose 44 Gy from 22 divisions. For
each patient, a plan was implemented with Conventional RT, VMAT and H-VMAT. Conventional
RT was carried out in four to five fields each, considering the size, location, shape, and loca-
tion of the PTV. In the case of a VMAT plan, the two Half ARC, three Half ARC method and
the two Full ARC were planned. The H-VMAT was planned by adding two Static fields in the
VMAT, taking into account the dose of the lung and the tolerance dose of the organs.

Results: In the NSCLC, the lung doses V5 and V10 of the lungs except for the treatment plan
volume were the lowest with 55.40+13.39 % and 32.05+11.37 % of H-VMAT. And, in the SCLC,
the lung doses of V5 and V10 were the lowest at 64.32+16.15 % and 35.50+£9.91 %, respectively.
The spinal dose of VMAT in NSCLC was 21.15£4.02 Gy, which was 7.94 Gy lower than other
treatment methods. The lowest spinal dose was delivered at 19.72+1.82 Gy for SCLC. The
mean dose delivered to the esophagus was also 17.44+2.04 Gy and 17.84+9.20 Gy in SCLC and
NSCLC, respectively.

Conclusion: When comparing the value of the surrounding normal organ dose, the VMAT
showed that less doses were transmitted from the heart, esophagus and spinal cord than the
rest of the treatment plan. However, it was similar to VMAT in normal organs except for the
spinal cord. VMAT has increased doses of some normal organs but did not exceed the toler-
ance dose. It showed a low value in Vs, Vio. When comparing Conventional RT, VMAT, and H-
VMAT, If the dose to the heart, esophagus and spinal cord is lower than the tolerance dose, it
is thought to reduce the incidence of radiation pneumonia by applying H-VMAT that show the
benefits of low doses of the lungs.

»Key word: Conventional RT, H-VMAT, VMAT, Lung



