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roton beam therapy (PBT) was initiated in the particle accelerator located in the physics

laboratory. As this modality moves from the research laboratory to hospital-based facilities,
there has been a rapid growth in the number of proton medical facilities worldwide. The clinical
advantage of proton radiotherapy over photon radiotherapy is the marked reduction in the
radiation dose to the normal tissues due to the absence of an exit dose with a proton Bragg
peak. Pediatric patients are considered to have the maximum clinical gain with the use of
protons because their normal tissues will keep developing and growing with an anticipated long
remaining life. In pediatric brain tumors, PBT is used aiming to preserve neurocognitive function
as much as possible. In this article, the basic principles and benefits of PBT are introduced with
the latest available clinical data on PBT for pediatric brain tumors.
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Figure 1. Proton therapy facility in National Cancer Center, Korea. (A) As one of the proton facility’s main components, the cyclotron accele-
rates protons to 60% of the light speed in order to enable it to reach deeply-seated tumors in the body. (B) Beam transportation
line. Magnet is used to deflect the proton beam, transporting it to the treatment room. (C) Gantry treatment room. The proton beam
can be delivered to a patient at any angle since the huge steel structured gantry revolves 360 degrees around the patients who lies
on the couch. (Courtesy of National Cancer Center, Korea)
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Figure 2. Depth dose distribution of proton beam in comparison with conventional proton g o3t #A 7|E] AR
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proton beam releases a relatively low dose of energy before it reaches the target.
After depositing the biggest energy on the target it suddenly stops its activity
afterwards. The point where the highest energy is released is called “Bragg peak”
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7 503149 FIAAEE ke olgt
A A 6,193 7. 739 T4F4
B PR R e KRR I 1

the extent of most target volumes, the Bragg peak can be spread out by superpo- =
sition of several beams of different energies, which is called “Spread of Bragg Peak” ~ AMIET} Y dAlollA] ZH2t 12.8%9}
(pink). (B) Side-by-side comparison of a photon (left) and a proton beam in the treat- 6.4%2) BEaloA] 23} oFo] HHAIE o]

ment on retinoblastomo (right).

o7} gz}, ti7 oF 230 Meve] ol #]
o] 49-2F 30 cm @] Zlo]of| = EU7A|
&

=

o= th7he] Q1A W 471 5
i, ofe] ofuiAe] 1ol 5]

2 FUsA 2A

456 2ot

o
10
02
0%

3

0!

S SARE
(spread of Bragg peak) |27 3|
oty 9] B AR 4 ok
spAbo] 3wk ol o] whApo
ol wjel 4 VoAl whl Al 2

A=

[e)

(3

PR R 27 o WABE 1A

A7 s Ae] P HALHAL
20t S LM BIRIXI=ZO| F 1t

SJolA] g PR R ) E e ol 2ol is) 53] 4
A3} wigo] F08t 2obEe] £ Aol U 6 Fash
gttt PAA I AR 5 Qe Tk 2 F M
2 7, Rk T2 o) ek WA o) Fof

=
S Sogol o Be ool AR F 5 gloir

J Korean Med Assoc 2012 May; 55(5): 454-462



Proton therapy in pediatric brain tumors % |

[ =]

th Zolelollal o] ekdrle] 92 o
Fep o §i%o] Hejgh=rl ost
oM b oo X Hetael
Ze 34 wAS el oI5 fhe] o
Zoluk. shAut PR 2 5

o
S AR AP AR

WIS 2 ujol) Ay ARIA 0
PRI} doleloll ] k] vl
2 Fafo] 7 PARIAR W v
M= e 47 ghe dolrh, et o

5~100% isodose line 287} AlgkH 0 2 ARE-ER= akel] §

Figure 3. Trea;men.t plan for craqiospinlal Irradiation in thel patient with medulloblastoma. Aoz T2 S Bek A
st of s sl corfamsl oty GG ADL 10T o] o] of| 2] ol 32

ZAboll SJEPA 2011744] SRR

o] Atof] thste] Zhe Fol= H =

2 B 3971eItH5). olF Al 1,27

A AT ol 4 A

Figure 4. An example of proton beam treatment plan, irradiating only thecal sac. As most of
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be preserved.
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Figure 6. Verification if treatment side by the use of Digital Image Processing System (DIPS) at National Cancer Center, Korea. After
positioning the patient on treatment coach, the patient’s position is verified by digital image positioning system (DIPS), to precisely
deliver the prescribed dose of proton to the tumor (A). The daily X-rays obtained by DIPS is compared to the digitally reconstructed
radiographs obtained at the time of simulation with computed tomography (B).

Figure 7. Preparation of pediatric anesthesia for proton beam thearpy. The children are brought to the treatment room (A) and then, anesthe-
siology team starts anesthesic procedure (B). The children are recovered in the recovery room before they go back to the ward (C).
Informed consent was received from parents of the patient.
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