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Fig. 1. Combined of pelvic base plate and pelvic fix mask

-
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Fig. 2. Airgap due to binding site characteristics of pelvic
base plate and pelvic fix mask
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Fig. 3. \Variations in CT image obtained by changing the
thickness of the air gap.
(A) CT image without an air gap,
(B) CT image with 5 mm air gap,
(C) CT image with 10 mm air gap,
(D) CT image with 15 mm air gap

Fig. 5. Lateral penumbra at 20-80% points
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1. YMEXML X (Clinical target volume, CTV)2| Al2¢
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1) Lateral dose profile0f|A{2] HIX|Z T7}

371%9] 57 Wglof uh2 Lateral dose profileoi|A]2]
FWHM 7} 4.89 cm, 4.86 cm, 510 cm, 510 cm= 3
& 4,99 cm £ 0,139 % U THTable, 1),

2) Lateral dose profile 0lA2] Lateral penumbra Z7t
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0.04, Distal 4F2 0.49 cm, 0.48 cm, 0.43 cm, 048 cm®
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(Table, 3).

2, O|o| Mk "ot
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3 cGy (RBE)Z B+t 3.3 cGy (RBE) * 1.7, D= 1513
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62.3%, 68.8%, 68.0%= B 66.7% % 2.9, Vascay
84.8%, 76%, 86.8%, 852%% B 832 + 48%= e}
WeH(Table, 4).
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Table 1. Dose evaluation of Clinical Target Volume by Full
Width Half Maximum

Airgap (mm) FWHM (cm)
0 4.89
5 4.86
10 5.10
15 5.10
Average + SD 499+0.13

SD: Standard Deviation

Table 2. Dose evaluation of Clinical Target Volume by lat—
eral penumbra

Airgap (mm) Proximal (cm) Distal (cm)
0 0.78 0.49
b) 0.79 0.48
10 0.71 0.43
15 0.70 0.48
Average £ SD 0.75 £ 0.04 0.47 £0.03

Table 3. Conformity Index values according to changes in
the thickness of the air gap

Airgap (mm) Vs (cc) TV (cc) cl
0 54.6 57.5 0.95
5 549 57.8 0.95
10 54.7 57.6 0.95
15 53.9 56.7 0.95

CI: Conformity Index
Vosw: Volume of the 95% isodose
TV : Target Volume
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Table 4. Dose evaluation of skin by Dose Volume Histogram

ol: g4

W AR A A 1717 B7) 500 W2 A 7

Airgap (mm) Desx (cGy(RBE)) Dz (cGy(RBE)) Vasecay(%) Vascoy(%)
0 4 1513 67.6 84.8
5 1 1496 623 76.0
10 5 1518 68.8 86.8
15 3 1497 68.0 85.2
Average + SD 3317 1506 + 11.1 66.7+29 832+48

Dosy - Dose delivered to 95% of the CTV
Dz/ Dose delivered to 2% of the CTV
Vasseay - Volume of the 258¢Gy of the CTV
Vaseoy - Volume of the 26¢Gy of the CTV
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Thermoplastic Immobilization Device in Carbon lon
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Department of Radiation Oncology, Yonsei University Yonsei Cancer Center

Ye-jin Na, Ji-Won Jang, Se-Wuk Jang, Hyo-Kuk Park, Sang-Kyu Lee

Purpose: The purpose of this study is to find out the dose variation according to thickness of the air gap between
the patient’s body surface and immobilization device in the treatment plan.

Materials and Methods: Four conditions were created by adjusting the air gap thickness using 5 mm bolus,
ranging from 0 mm to 3 mm bolus. Immobilization was placed on top in each case. And computed tomography
was used to acquire images. The treatment plan that 430 cGy (Relative Biological Effectiveness,RBE] is irradiated
6 times and the dose of 2580 cGy (RBE] is delivered to 95% of Clinical Target Volume (CTV). The dose on CTV was
evaluated by Full Width Half Maximum [FWHM] of the lateral dose profile and skin dose was evaluated by Dose
Volume Histogram (DVH).

Result: Results showed that the FWHM values of the lateral dose profile of CTV were 4.89, 4.86, 5.10, and 5.10
cm. The differences in average values at the on the four conditions were 3.25+1.7 cGy (RBE) among Dgs% and
1193.5+10.2 cGy (RBE) among Dsse respectively. The average skin volume at 1% of the prescription dose was
83.22+4.8%, with no significant differences in both CTV and skin.

Conclusion: When creating a solid-type immobilization device for carbon particle therapy, a slight air gap is rec-
ommended to ensure that it does not extend beyond the dose application range of the CTV.

» Key words: Carbon ion therapy, Airgap, CTV, DVH, Thermoplastic immobilization device
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