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Table 1. Homogeneity index

[(D2_PTV—D98 PTV)/Dprescription PTV]x100
D2 PTV (Gy) Dose covering 2% volume of

Homogenei PTV
. geneity D98 PTV (Gy) Dose covering 98% volume of
index
PTV
Dprescription PTV  (Gy) Prescribed dose to
PTV

Table 2 Average data for A field's penumbra

Air gap (cm) 2 4 6 8 10
A field's penumbra (cm) 136 145 155 1.63 175

20- Penumbra of (A) field

1.8 1.75

16- 155 1.63

1.45

144 136

1.2 1
5§ 1.0
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0.2 1

00 n T T T T

2cm 4cm 6 cm 8cm 10 cm
Air gap

Fig. 1. Average data for A field's penumbra.
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Zyzko] zA ofol|A] Air gap2] H3H(2, 4, 6, 8, 10 cm)ol]
£ Lateral Penumbra®dd-g- £43F A3} ZA o AollA] Air
gap 2~10 cm W3lol] wie} FF 1.36~175 ecm7bA oF
28.7%7F A &H 07 Z7ls19tH(Table 2, Fig. 1).

ZAof Boll4] HF 1.36~1.79 em7HA] <k 31.6%7F A <A]
© & Z7}sl9JcHTable 3, Fig. 2). DVHE 243 73} o)
Aepel A WSS Air gp 2~10 omdd d] BT
108.1%011 4 3 110.3%7HA) <F 2.03%7} A& o2 Z7)s)h
SIth(Table 4, Fig. 3). 2|&d#e] =k WEe2 J
93.9%0112] H T 90.8%7}A <k 331%7} AR 02 7h4s19)
tH(Table 5, Fig. 4). Homogeneity indexZk< 7+ Air gap 2
~10 em7HA 1.09~2.60.2 28 o] Z7}sl9tH(Table 6,
Fig. 5).

Table 3. Average data for B field's penumbra

Air gap (cm) 2 4 6 8 10
B field's penumbra (cm) 136 147 159 1.68 1.79
20- Penumbra of (B) field
' 1.79
1.8 15 1.68
167 1.47 '
1.2+
E 1.0
0.8
0.6
0.4
0.2+
00 n T T T T
2cm 4cm 6 cm 8cm 10 cm
Air gap

Fig. 2. Average data for B field's penumbra.
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Table 4. Average data for maximum dose's relative dose

Air gap (cm) 2 4 6 8
Max dose (%) 108.1  108.6 1092 109.8

10
110.3

Table 5. Average data for minimum dose's relative dose

Air gap (cm) 2 4 6 8 10
Min dose (%) 93.9 93.5 924 91.6 90.8
110.5 - Average of max dose 103
110.0 109.8
§ 109.5 1 109.2
[0]
8 109.0
° 108.6
2 108.5
3 108.1
o 108.0
107.5 1
107.0 -
2cm 4cm 6 cm 8.cm 10 cm
Air gap

Fig. 3. Average data for maximum dose's relative dose.

Average of min dose
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50 6 cm 10 cm
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Fig. 4. Average data for minimum dose's relative dose.
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Table 6. Average data for homogeneity index
Air gap (cm) 2 4 6 8 10
HI 1.09 1.41 2 2.18 2.6
30- Homogeneity index (H.I)
2.5
2.0 1
x
(0]
T
£ 1.5+
T
1.0 4
0.5 A
0.0 -
6cm 10 cm
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Fig. 5. Average data for homogeneity index.
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Abstract

Research for Lateral Penumbra and Dose Distribution
When Air Gap Changing in Proton Therapy Case

Jae Won Kim, Jin Seob Sim, Yo Jong Jang, Dong Yun Kang, Gye Suk Choi

Proton Therapy Center, National Cancer Center, Goyang, Korea

Purpose: In the treatment of high-energy protons Air gap (the distance between the patient and the exit Beam)
Lateral Penumbra of the changes to the increase in the radiation fields can form unnecessary and Increase the
maximum dose at the site of treatment and reduced the minimum dose homogeneity of dose distributions can
decline. Air gap due to this change in dose distribution compared to investigate studied.

Materials and Methods: Received proton therapy at our institution Lung, Liver patients were selected and the size
of six other Air gap in Field A and Field B 2, 4, 6, 8, 10 cm Proton external beam planning system by setting up
a treatment plan established. Air gap according to the Lateral Penumbra area and DVH (Dose Volume Histogram)
to compare the maximum dose and minimum dose of PCTV areas were compared. In addition, the dose
homogeneity within PCTV Homogeneity index to know the value and compared.

Results: Air gap (2, 4, 6, 8, 10 cm) at each change in field size were analyzed according to the Lateral Penumbra
region Field A Change in the Air gap 2~10 cm by 1.36~1.75 cm, the average continuously increased about 28.7%
and Field B Change in the Air gap 2~10 cm by 1.36~1.75 cm, the average continuously increased about 31.6%.
The result of DVH analysis for relative dose of the maximum dose According to Air gap 2~10 cm is the mean
average of 110.3% from 108.1% to a sustained increased by approximately 2.03% and The average relative dose
of minimum dose is the mean average of 93.9% percent to 90.8 percent from the continuous decrease of about
3.31 percent. The result of Homogeneity index value to the according to Air gap 2~10 cm is the 2-fold increase
from 1.09 to 2.6.

Conclusion: In proton therapy case, we can see the increasing of lateral penumbra area when airgap getting
increase. And increasing of Dmax and decreasing Dmin in the field are making increase homogeneity index, So we
can realize there are not so good homogeneity in the PCTV. Therefore we should try to minimize air gap in proton
therapy case.

Key words: lateral penumbra, air gap, homogeneity index
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