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mor.
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MY Set—up Al 2HS $J3t RT Cradle (MeV—-Green)
S A|&sIAt, Eclipse Treatment Planning System
(Version 15.5.0, Varian, USA)S A-8-510] 2|2 A1 61 Fig. 3. (a) Customized Si-Bolus (b) Patient body phantom
T AL AE 7Ee A9 ﬂ & WAMAE (3D— (c) Patient tumor phantom
CRT)oH & B2 AP/PA WeF 247} 98 MU, 107 MU
2 A5AEE Akt ARERE ol| A= 6 MV XAI0]
AL, A AR 1.8 Gy/fxoll & A2 504 Gy/28 fx2
2 AFst92™ GTV (Gross Tumor Volume)2] margin

2 1.5 cm®] /-5 FAc} (Fig, 4). 4 A ARESH &
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S iso centero] o] Set—upshial AlE|of|A] HA]
223 5 X, Y, Z& 27 -2 cm ~ +2 cm HY WellA]
0.5 cm 7HA 0 & o] gA|7H 334 W ZAsho] Ptk
& 3k (Fig. 6).

Fig. 4. Iso—dose lines and 3D—Treatment plan image
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Fig. 5. lon chamber and dosimeter:
(a) Semiflex TM31010 (PTW, Germany)
(b) Unidos dosimeter (PTW, Germany).

Fig. 6. CT simulation schematic photograph
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186.96 cGy7} Wrgtom HAgH gl Blugls wf —0.76%
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Table 1. X-axes position shift measurement results.
Planned AU Measured | _. Dose
(cGy) corrected (cGy) Difference
(cGy) (%)

-2.0cm 183.5 188.0 185.90 -112
-1.5cm 184.0 188.4 186.30 -1.11
-1.0cm 184.2 188.7 186.33 -1.26
-0.5cm 184.2 188.7 186.42 -1.21
0cm 184.1 188.4 186.96 -0.76
+0.5 cm 184.3 188.7 186.96 —-0.92
+1.0cm 184.3 188.6 186.81 -0.95
+1.5cm 184.0 188.3 186.69 —-0.86
+2.0 cm 183.8 188.0 186.45 —-0.82

Table 2. Y—axes position shift measurement resullts.

Planned e Measured | . R
(cGy) corrected (cGy) Difference
(cGy) (%)

-2.0cm 183.9 188.1 186.45 —-0.88
-1.5cm 183.9 188.1 186.51 —-0.85
-1.0cm 184.0 188.2 186.48 -091
-0.5cm 183.8 188.1 186.36 -0.93
+0.5 cm 184.5 188.9 186.42 -1.31
+1.0 cm 184.4 188.8 186.30 -1.32
+1.5cm 183.8 188.2 185.78 -1.29
+2.0 cm 1829 187.2 184.33 -1.53




Table 3. Z—axes position shift measurement results.

Planned HU Measured | . Dose
(cGy) corrected (cGy) Difference
(cGy) (%)
-2.0cm 183.4 187.9 185.75 —1.14
-15cm 183.6 188.0 185.87 -1.13
—-1.0cm 183.7 188.2 186.02 -1.16
-0.5cm 183.9 188.4 186.21 -1.16
+0.5 cm 184.3 188.8 186.57 -1.18
+1.0 cm 184.7 189.1 186.81 -1.21
+1.5cm 185.1 189.5 187.08 -1.28
+2.0 cm 185.4 189.8 187.54 -1.19
Y& Wkl A9 A7 fieldS Hlolyhe A9E 7145}
F71= &A% 43 cm@] position errorZ| BHAYsIR-S o

73%9] Zjol

A AL

éx‘jﬁo] 158.42 cGy7} U<} BASE 73t —9.73
193,21 (Table 4), Bolus7} 1] of] =k
7¥20] Hgom 73 = —2.6%, Bolus7} &3] A7 7
33T} (Table 5).
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Table 4. Y-axes additional position shift measurement

results.
Planned b Measured . DS
(cGy) corrected (cGy) Difference
(cGy) (%)
-3.0cm 182.8 187.3 184.51 -1.49
—-2.5cm 179.6 1842 180.19 -2.18
+3.0 cm 169.8 175.5 158.42 -9.73

Table 5. Incorrectly set—up bolus measurement results.

Planned | Measured | Dose Difference

(cGy) (cGy) (%)
Bolus 1.n.correct1y 1841 179,31 267
positioned
Lid bolus removed 1841 191.32 +3.92
Tt
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Evaluation of the effect of a Position Error of a Customized

Si-Bolus Produced using a 3D-Printer: Cervical Cancer
Radiation Treatment

Department of Radiation Oncology, Keimyung University Dongsan Hospital, Daegu, South Korea

Seong Pyo Hong, Ji Oh Jeong, Seung Jae Lee, Byung Jin Choi,
Chung Mo Kim, Soo Il Jung , Yun Sung Shin

Purpose: In this study, we evaluated the effect of using a customized bolus on dose delivery in the treatment
plan when cervical cancer protruded out of the body along with the uterus and evaluated reproducibility in pa-
tient set-up.

Materials & Methods: The treatment plan used the Eclipse Treatment Planning System (Version 15.5.0, Varian,
USA) and the treatment machine was VitalBeam (Varian Medical Systems, USAJ. The radiotherapy technique
used 6 MV energy in the AP/PA direction with 3D-CRT. The prescribed dose is 1.8 Gy/fx and the total dose is 50.4
Gy/28 fx. Semiflex TM31010 (PTW, Germany) was used as the ion chamber, and the dose distribution was ana-
lyzed and evaluated by comparing the planned and measured dose according to each position movement and
the tumor center dose. The first measurement was performed at the center by applying a customized bolus to
the phantom, and the measurement was performed while moving in the range of -2 cm to +2 cm in the X, Y, and
Z directions from the center assuming a positional error. It was measured at intervals of 0.5 cm, the Y-axis direc-
tion was measured up to £3 cm, and the situation in which Bolus was set-up incorrectly was also measured. The
measured doses were compared based on doses corrected to CT Hounsfield Unit (HU) 240 of silicon instead of
the phantom’s air cavity.

Result: The treatment dose distribution was uniform when the customized bolus was used, and there was no
significant difference between the prescribed dose and the actual measured value even when positional errors
occurred. It was confirmed that the existing sheet-type bolus is difficult to compensate for irregularly shaped
tumors protruding outside the body, but customized Bolus is found to be useful in delivering treatment doses
uniformly.

»Keywords: 3D printing, Bolus, Radiotherapy
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