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Fig. 1. Compensator
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1. A=

— Proton therapy(SHI, JAPAN)

— Ray station 5,1(RaySearch, USA)

— IEC Body water phantom(NEMA, USA)
— Robo—drill(Fanuc, Inc, Korea)

— Green shot BS(SHI, JAPAN)

Table 1. Patient

Patient Site Thi(ch::)e sS E(r;/leer\g/;)y Dr:::
1 Abdomen 6 135 1.3
2 Eyeball 6 104.4 0.5
3 Nasal cavity 6 70 0.2
4 Mediastinum 6 97.2 0.4
5 Spine 6 94.4 0.4

Table 2. Beam on time

Patient Site E;ae’(g::) E(’;Ae;\?)y '?:f:
1 Abdomen 126 135 13
2 Eyeball 105 104.4 0.5
3 Nasal cavity 187 70 0.2
4 Mediastinum 100 97.2 0.4
5 Spine 440 94 .4 0.4
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Table 3. Homogeneity Index

Compensator distal Thickness(cm)

Patient
0 2 4 6 8
Abdomen 1.3327 | 1.3327 | 1.3327 | 1.3327 | 1.3327
Eyeball 18.553 | 18,553 | 18,553 | 18.553 | 18.553
Nasal cavity
Mediastinum | 1362 | 1362 | 1362 | 1362 | 1.362
Pelvis 1.5077 | 1.5077 | 1.5077 | 1.5077 | 1.5077

Table 4. Conformity Index

Compensator distal Thickness(cm)

Patient
0 2 4 6 8
Abdomen | 7.1157 | 7.1157 | 7.1157 | 7.1157 | 7.1157
Eyeball 49187 | 49187 | 49187 | 49187 | 4.9187
Nasal cavity
Mediastinum | 2.335 | 2.335 | 2.335 2.335 2.335
Pelvis 40394 | 40394 | 40394 | 40394 | 4.0394
Table 5. OAR dose
Patient Compensator distal thickness(cm)
OAR 0 2 4 6 8
Abdomen | Spine cord | 1474 | 1467 | 1481 | 1481
Eyeball RT lens 185 | 215 | 235 | 254 | 273
Nasal cavity Rt lens 160 | 200 | 313 | 430 | 551
Mediastinum | Trachea 1051 | 1072 | 1083 | 1093 | 1102
Pelvic Small bowl 8 121 | 210 | 258 | 669

Table 6. Beam on time

Patient Compensator distal Thickness(cm)
0 2 4 6 8
Abdomen 126 | 109 | 71 | 62
Eyeball 120 | 105 | 74 | 49 | 37
— 1 Beam on time
Nasal cavity 187 | 187 | 175 | 134 | 64
Mediastinum 105 | 100 | 77 | 58 | 40
Pelvis 440 | 412 | 262 | 168 | 118
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Assessment of Compensator Thickness in Proton Therapy
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Department of Radiation Oncology, Samsung Medical Center

Park Yong Soo, Jang Jun Yeong, Cho Gwang Hyeon, Park Yong Cheol, Choi Byeong Ki

Purpose : The range of force differs from the size of proton energy used in our hospital. The compensator en-
ables to change energy size based on distal thickness which also makes changes in dose rate. Therefore, the
purpose of this study is to evaluate the effect of changing the thickness of compensator distal on dose range and
beam on time.

Subject and Methodology : Five low energy patients who have received proton therapy were selected as sub-
jects for this study. Beam on was checked for the selected patients during the existing therapy. After then, the
thickness of distal of compensator was increased by 2 cm up to 14 cm through proton therapy plan system(TPS]
for comparative analysis. For the evaluation of dose range, the value of the target's conformity index(Cl) and the
maximum dose of rear side target's organ at risk(OAR) were compared. Furthermore, to evaluate the effect of
therapy time, beam on time was compared by making compensator distal in each thickness.

Result : The result of homogeneity index and conformity index of the increased compensator distal showed
the same level in all patients. The comparison results of OAR of target rear side showed 7 cGy at spine cord of
abdomen at maximum, 88 cGy at eyeball's RT lens, 391 cGy at RT lens of nasal cavity 51 cGy at trachea of the
mediastinum, and 661 cGy at a small bowl of the pelvis. The comparison results of the beam on time showed
a reduction from 126 seconds to 62 seconds for the abdomen, from 105 seconds to 37 seconds for the eyeball,
from 187 seconds to 134 seconds for nasal cavity, from 100 seconds to 40 seconds for mediastinum, from 440
seconds to 118 seconds for the pelvis.

Conclusion : The research result showed that as the distal thickness of compensator increased, the size of
energy increased. In addition, beam on decreased due to the increase of dose rate. It is expected that the result
would help reduce the treatment time and increase the convenience of patients if it is applied to liver patients
who need respiratorygated therapy and pediatric patients. However, distal penumbra increased as the size en-
ergy increased. Therefore, in treating cases where OAR is in the vicinity of the target rear side, the influence of
penumbra should be taken into account in adjusting thickness level of the compensator in proton therapy plan.

»Keyword : Compensator, Distal thickness, Beam on time, Energy, Dose rate



