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Fig. 1. Change of treatment site while Radiotherapy
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Fig. 6. QED diode detectors place on Rando phantom for
measurement
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Measured dose
D(%)= ———————— x100% — [4] |]
Prescribed dose -

Measured dose: 23X 7 2] A=

Prescribed dose: 415 (2 Gy)

Linac A E2A&9 2 Non-bolus: H+t+ 67.3 %+
7.5 % vs Bolus: 80.3 %+10 %= BolusS &-835}9-&
o], 13.0 % =2 S4S Ak (probability value:
p<0.001)(Table 1), ViewRay X|FA&°] 7%~ Non-
bolus 76.8 %=£5.2 % vs Bolus: 87.6 %+8.9 %= Bolus
£ A8319S W], 10.8 % w2 SH7E BATHp<0.001)
(Table 2). Non—bolus Viewray A& 74|22} Bolus Linac
X2 A} vl A] ViewRay: 76.8 %+5.2 % vs Linac:
80.3 %+10 %°] A3} g2 BolusE AME3HA] P&
ViewRay 2| &A4&0] BolusE A3 Ag7t4719 #
Ao 956 % 20 & ZAEITHp0.001)(Table
3—4),
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Table 1. Measured dose per prescribed dose in Non—bolus 6 MV of Linac and 6 MV of Linac with 5 mm bolus
(Unit in ratio(%))
S Non-bolus(Linac) 5 mm Bolus(Linac)
1 2 3 AVGSD 1 2 3 AVG£SD
S 61.9 % 61.7 % 61.5% 61.7 % 65.6 % 65.4 % 65.4 % 65.5 %
Outer | M 64.0 % 63.8% 63.7 % 63.8 % 76.7 % 76.6 % 76.5 % 76.6 %
points | [, 79.3 % 79.2 % 79.1 % 79.2 % 90.4 % 90.3 % 90.2 % 90.3 %
I 54.6 % 544 % 54.4 % 54.5 % 57.0 % 56.8 % 56.8 % 56.9 %
RI 58.1 % 58.1 % 58.0 % 58.0 % 81.5% 81.4 % 81.4% 81.4 %
R2 66.4 % 66.3 % 66.3 % 66.3 % 91.4 % 91.3 % 91.2% 91.3 %
R3 73.5 % 73.4 % 73.4 % 73.4 % 80.6 % 80.5 % 80.5 % 80.5 %
C1 63.4 % 63.1 % 63.0 % 63.2% 79.4 % 79.2 % 79.0 % 79.2 %
;Iﬁs c2 685 % 68.3 % 68.2 % 68.3 % 82.6.% 82.6.% 82.6% 82.6 %
C3 69.5 % 69.3 % 69.1 % 69.3 % 81.6% 81.6 % 81.6% 81.6 %
L1 80.6 % 80.5 % 80.2 % 80.4 % 95.0 % 95.0 % 95.1 % 95.0 %
12 68.3 % 68.1% 68.0 % 68.1 % 78.1% 782 % 782 % 78.1 %
L3 69.0 % 68.8 % 68.8 % 68.9 % 84.6 % 84.6 % 84.6 % 84.6 %
AveragexSD | 674%x75% | 67.3%x75% | 67.2%x75% | 67.3%x7.5% | 803%+102% | 802%+102% | 802%+102% | 80.3%+102%
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Table 2. Measured dose per prescribed dose in Non—bolus ViewRay and 5 mm bolus ViewRay (Unit in ratio(%))

Non-bolus(View—Ray)

5 mm Bolus(View—Ray)

Point

1 2 3 AVGESD 1 2 3 AVGSD

S 69.7 % 70.0 % 69.8 % 69.8 % 754 % 75.5 % 753 % 754 %

Outer | M 75.5 % 753 % 75.6 % 754 % 80.5 % 80.8 % 80.6 % 80.6 %
points | L 69.0 % 69.0 % 69.1% 69.0 % 84.1% 83.9 % 84.2 % 84.1%
I 75.6 % 75.5 % 75.7 % 75.6 % 76.6 % 76.8 % 76.8 % 76.7 %

RI1 75.9 % 76.0 % 75.8 % 75.9 % 82.7 % 83.0 % 83.1 % 82.9 %

R2 | 85.7% 85.4 % 86.0 % 85.7 % 85.7 % 86.0 % 85.9 % 85.8 %

R3 | 856% 85.4 % 85.5 % 85.5 % 85.8 % 86.0 % 85.8 % 85.8 %

c1 754 % 75.7 % 75.8 % 75.6 % 91.9 % 91.5 % 91.6 % 91.7 %

§$1 c2 82.7 % 82.5% 82.6 % 82.6 % 922% 91.9% 923% 92.1 %
C3 |  729% 72.8 % 73.1% 72.9 % 95.2 % 95.1 % 95.3 % 95.2 %

L1 771 % 77.0 % 771 % 77.1% 109.6 % 109.6 % 109.4 % 109.5 %

12 76.1% 75.9 % 76.0 % 76.0 % 92.3 % 92.1% 925 % 923 %

13 77.6% 77.5% 78.1 % 77.7 % 86.3 % 86.2 % 86.3 % 86.2%
AveragetSD | 768%+52% | 76.8%+51% | 769 %E52% | 768 %+52% | 87.549.0% | 87.5489% | 87.6+89% | 87.6+8.9%

Table 3. Measured dose per prescribed dose in Non—bolus ViewRay and 5 mm bolus 6 MV of Linac (Unit in ratio(%))

Non—-bolus(View—Ray)

5 mm Bolus(Linac)

Point

1 2 3 AVGESD 1 2 3 AVG£SD

S 69.7 % 70.0 % 69.8 % 69.8 % 65.6% 654 % 65.4 % 65.5 %

Outer | M 75.5 % 75.3 % 75.6 % 754 % 76.7 % 76.6 % 76.5 % 76.6 %
points | 69.0 % 69.0 % 69.1 % 69.0 % 90.4 % 90.3 % 90.2 % 90.3 %
1 75.6 % 75.5 % 75.7 % 75.6 % 57.0 % 56.8 % 56.8 % 56.9 %

RI |  759% 76.0 % 75.8 % 75.9% 81.5 % 81.4% 81.4% 81.4 %

R2 |  85.7% 854 % 86.0 % 85.7 % 91.4 % 91.3 % 91.2 % 91.3 %

R3 | 856% 85.4 % 85.5 % 85.5 % 80.6 % 80.5 % 80.5 % 80.5 %

Cl|  754% 75.7 % 75.8 % 75.6 % 794 % 79.2 % 79.0 % 79.2 %

;El 2| 87% 82.5 % 82.6 % 82.6.% 82.6.% 82.6.% 82.6% 82.6 %
C3|  729% 72.8% 73.1% 72.9 % 81.6 % 81.6.% 81.6 % 81.6.%

L1 77.1% 77.0 % 77.1% 77.1% 95.0 % 95.0 % 95.1 % 95.0 %

2| 761% 75.9 % 76.0 % 76.0 % 78.1 % 78.2 % 78.2 % 78.1 %

13| 77.6% 77.5 % 78.1 % 777 % 84.6 % 84.6 % 84.6 % 84.6 %
Average+SD | 76.8 %52 % | 76.8 %+5.1 % | 76.9 %+5.2 % | 76.8 %+5.2 % | 803%+102% | 802%+102% | 802%+102% | 803%%102%
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Table 4. Distribution of measurements (Unit in ratio(%))
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Evaluation of the possibility of clinical application by
surface dose measurement of ViewRay in MFW treatment

Department of Radiation Oncology, Seoul National University Hospital

Sun Geo Jun, Son Sang Jun, Lee Yang Hoon, Lee Je Hee

Purpose : The purpose of this study is to evaluate clinical applicability of Co-60 ViewRay treatment plan to in-
crease the skin dose in case of high skin dose is required such as Malignant Fungating Wound By measuring the
presence / absence of Bolus application and skin dose by the treatment device and comparing it

Materials and Methods : Nine inner measuring points of 2.5 cm lattice arrangement and all 13 measuring
points including upper and lower left and right measuring points touching the chest and skin were marked. After
CT was taken, each treatment plan was formulated through Eclipse and ViewRay-TPS, and a Fixed beam-IMRT
treatment plan was formulated so that the left chest V2Gy=95 % is delivered. Before measurement QED detec-
tor was calibrated and the QED detector was positioned at the 13 measurement points displayed on Phantom
and surface dose of each treatment planner was measured using 5 mm Bolus application using True-beam and
View-ray before and after, measure three times and compare each before applying 5 mm Bolus.

Results : The surface dose of the Co-60 ViewRay and the linear accelerator appeared at 76.8 %z=5.2 % vs. 67.3
%+7.5 % and the surface dose after application of 5 mm Bolus was 87.6 %+8.9 % vs. 80.3 %=+ It was measured at
10.2 % (p<0.001).

Conclusion : As a result of the surface dose measurement of each treatment instrument, Co-60 ViewRay
confirmed that the surface dose reached 95.6 % of 6 MV Linac with conventional 5 mm bolus, despite not using
Bolus (p<0.001). Also, by utilizing magnetic resonance images for each treatment, it is possible to observe the
change in the treatment site without the problem of exposure, it is easy to formulate an adaptive treatment plan
and it is easy to secure the skin dose, so the size In the case of Malignant Fungating Wound patients who need
fast skin changes and need high skin doses, Co-60 ViewRay is considered to be more useful than linear accel-
erators.

» Key words : ViewRay, LINAC, Surface dose
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