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Abstract 'l']w aim ol radiation therapy is to deliver a precise dose of irradiation to a

defined tumor volume with minimal damage to surrounding normal tissue, resulting

in prolongation of survival with a high quality of life. Knowledge of radiation bhiology,
radiation physies and clinical treatment planning with computers has increased
rapidly. Radiation therapy has a major role in the management of most types of pedi-
atric cancer because such cancers are relatively sensitive to radiation therapy. Radia-
tion therapy in childhood however requires a delicated halance ol efficacy and poten-
tial unique late toxicities.

In this paper, the advances in radiation oncology, biology, and physics are reviewed
and the place of radiation therapy in the most common pediatrie cancers is also dis-
cussed.
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Fig.1 Theoretic curves for tumor control and normal tissue tolerance as a function of

radiation dose

The greater the separation of the tumor control curve and the normal tissue tolerance

curve, the greater number of uncomplicated

curves will result. A dose al the peak of the

uncomplicated curve (dashed line) is recommended as an optimal choice.
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Fig.2 Central axis percentage depth dose curves for different radiation

Doses are normalized at depth of maximum dose.
Proton, neon and pion depth dose curves demonstrate

depth dose curve to fast neutron.
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Fig.3 Radiation therapy schedules applicable to treatment of tumors
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Fig.4 DNA fragmentation assay in measurment of radiation-induced apoptosis
Radiation-induced apoptosis occurs more frequently in NMT—1 with wild type p53,

compared with NMT-1R with mutant type p53.
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treated with radiation therapy
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1977~1986 1987~1996

Brain tumor 62 33) 61C 38)
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Neuroblastoma 240 8) a( 2)
Malignant lymphoma 16¢€  9) 15C D
Rhabdomyasarcoma GEod) 8C 1
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Osteosarcoma 40 2) GC 5
Other Malignancy 29( 13) 25( 19)
Benign Discasce a2 1ot 9
Total 208( 99)  180(113)
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Table 2. Local control and radiation dose
for neuroblastoma

o . Historogical Findings
Radiation Dose (Gy)

t f

<30 0 0 0

30 <40 3 1 2
40+ <50 0 1 0
ol- 2 0 0

: IMibrosis without residual tumor cells
t 2 Degeneraled residual tumor cells in necrotie tissue
: Viable residual tumor cells
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Table 3. Radiation therapy requirements for NWTS—5

Favorable Histology

Anaplastic Tumors

CCSK, MRTK

Stage 1 No RT

Stage 1l No RT

Stage I Flank 10.8 Gy

Stage IV Whole lung 12 Gy

Abdomen 10.8 Gy
if operable Stage 1l

No RT

Flank or Whole abdomen
10.8 Gy

Flank or Whole abdomen
10.8 Gy

Whole lung 12 Gy

I"lank or Whaole abdomen
10.8Gy

[*lank 10.8 Gy

[Flank 10.8 Gy
Flank 10.8 Gy
Whole lung 12 Gy

IFlank or Whole abdomen
10.8 Gy

Radiation Therapy (RT) is recommended to start within 10 days after operation

(%31
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Fig.5 Surviving curves for stage lll rhabdomyosarcoma
Rhabdomyosarcoma arising [rom head and neck region have a high cure rate.

(Nozaki

M. et al: Radiation therapy for rhabdomyosarcomas in child. Jpn J Pediatr Oncol 36

(1) : 5356, 1999.)
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Table 4. Indications of emergency radiation therapy for

pediatric tumor

m
Mumor
1. Mediastinal T-cell Lymphoma

2. Huge Liver Metastasis of Neuroblastoma
3. Brain and/or Spinal Cord Metastases
|

1. Testicular or Orbit
5. Kasabach Merritt Syndrome

al Infiltration of Leukemic cells

Symptoms
L. SVC Syndrome

2. Compression of Airway, Large Vessels, Spinal Cord and Biliary Tract

3. Pain for Bone Metastases
1. Bleeding [rom Tumor
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