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Recent Trends in Radiation Therapy for
Pediatric Cancer

Hidekazu Masaki

A recent strategy in the treatment of pediatric cancer is
the “total cell kill”, in which the main part of therapy
depends on intensive, aggressive chemotherapy with or with-
out bone marrow transplantation. Radiotherapy, like sur-
gery, plays arole i local treatment. Recent progress in therapy
has permitted cures even of patients with advanced cancer.
Disease-free patients should have the same quality of life
as that of healthy children of the same sex and age. There-
fore, both saving the patient’s life and providing him or her
with a good quality of life are important in treatment policy.
To obtain these goals, radiation therapy has been included
in combined multi-modality therapy for the management of
pediatric cancer. Other important concerns are to reduce the
radiation dose and determine the timing of radiation therapy.

Research Code No.: 615.8
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Fig. 1 Prophylactic cranial irradiation for ALL.
A: Simulation film of “stepped” field. This case was presented by Dr Yoshiro Arai(formerly of Dokkyou Medical College and currently
at Pittsburgh University).
B: Simulation film of rectangular (“unstepped”)field. Lead markings are attached at the corners of the eye (arrow).
When the simulation beam is tilted 4 to 5 degrees downward, a horizontal beam is obtained at the orbital line.
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Stage |/favorable
less than 24 months,
tumor weighing less than 550 g.

Stage |/favorable
more than 24 months,

tumor weighing more than 550 g.

Stage l/anaplasia (focal of diffuse)

Stage ll/favorable

Stage lll/favorable
Stage Il-lll/anaplasia (focal) S

Stage IV/favorable
Stage |V/anaplasia (focal) —

Stage I-IV/CCSK

Stage lI-IV/anaplasia (diffuse)

Stage lll-1V/rhabdoid tumor

surgery no RT ———— no CT
surgery no RT ———— EE-4A
surgery no RT —————— EE-4A
surgery ——— 1080 cGy ——— DD-4A
surgery 1080 cGy ——— DD-4A
surgery ———— 1080 ¢cGy ——— |
surgery ——— 1080 cGy ——— |
surgery ——— 1080 cGy ——— RTK

AMD + VCF: (18 weeks)

AMD + VCR (18 weeks)

AMD + VCR + ADR (24 weeks)

AMD + VCR + ADR (24 weeks)

AMD + VCR + CPM + VP-16 (24 weeks)
AMD + VCR + CPM + VP-16 (24 weeks)

CBDCA -+ VP-16 + CPM (24 weeks)

ADR  : doxorubicin (Adriamycin)
CPM  : cyclophosphamide

VP-16 : etoposide

CBDCA: carboplatin

Postoperative radiotherapy:

AMD  : dactinomycine (actinomycin D) , beginning within 5 days post-nephrectomy (during week 0)
VCR  :vincristine, beginning within 7 days post-nephrectomy (during week 1)

treatment is started not later than day 9 (the day of surgery is day 0) and given in daily doses of 180 cGy five days a week.

Fig. 2 National Wilms’ Tumor Study-5 Protocol.
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Fig. 3 Wilms' tumor stage Il1(C1n1v1MOUO)in a 3-year-old girl.
Treatment was done using the NWTS-3 protocol, and the post-
operative radiation dose was 1,950 cGy/13 fractions/17 days. She
is alive and disease-free with no complications 8 years after
treatment.

A: Enhanced CT scar.

B: Simulation film.
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Fig. 4 Postoperative radiation cases of
yrs Wilms’ tumor (12 cases)in the National
Children’s Hospital from April 1982 to Janu-
ary 1998.

Er, WBRETFH D7z HFHED2IEE 4125 (Fig. 3).
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@24 LT, International Society of Pediatric Oncology
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A7arE LTROB L) IIE 72 (Fig. 5).
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Fig. 5 Wilms’ tumor stage IVA in a 28-month-old boy.

The patient was admitted due to a huge abdominal mass. Open biopsy
revealed extra-renal nephroblastoma of the epithelial type. C\nemotherapy
(VCR, AMD, ADR, CPM; 9 weeks)was according to the NWTS-5 proto-
col. Delayed primary surgery wais successful. Because of peritoneal dis-
semination, postoperative chemotherapy was started on day 6. Whole
abdominal irradiation was given on day 7 (1050 cGy/13 fractions/10 days),

and whole lung irradiation was started on day 50(1200 cGy/16 fractions/
17 days). He is alive and disease-free 7 years after treatment.

A: Chest X-ray reveals coin lesions (arrows).

B: Enhanced CT scan shows a huge abdominal mass.

C: After chemotherapy, CT scan reveals a reduction in tumor size.

D: Whole abdominal simulation film.

E: Whole lung simulation film.

14 HABERSTE $59% 5145
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Stage | S (CR) no RT no CT or mild CT
Stage Il I S (CR) no RT mild CT
S (no CR or unfavorable type) RT mild CT
Stage Il |_ S RT" intensive CT+/-ABMT
- intensive CT ————— S (delayed primary) —

Stage IV-A —]—- intensive CT ————— S (delayed primary) RT" intensive CT +/- ABMT
Stage IV-B —
Stage IV-S ——- (CT or RT") S no RT no CT or mild CT

S: surgery

CR: complete resection

CT: chemotherapy

mild: James method (vincristine 1.5 mg/m?, cyclophosphamide 300 mg/m® on alternate weeks)

intensive: multi-agent chemotherapy: doxorubicin, DTIC, cisplatinum, etc.

RT: radiotherapy

RT": intraoperative radiotherapy for older children

CT or RT"": emergency therapy to avoid liver rupture or impediment of circulation

Fig. 6 Protocol used for neuroblastoma in National Children’s Hospital.
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Fig. 7 Postoperative radiation cases
of neuroblastoma (17 cases)in Na-
tional Children’s Hospital from April
1982 to January 1998.
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Fig. 8 Neuroblastoma stage IVA in an 11-month-old girl.

. The patient’'s mother noted bilateral temporal swelling. Biopsy

was performed at the left temporal bone (neuroblastoma, unfa-
vorable histology, N-myc 120 copy). Following our protocol,
chemotherapy was started (CDDP, VP-16, THP-ADR, CPM; six
cycles). With chemotherapy, the positive findings of the 1-123
MIBG scintigram gradually disappeared. After bilateral tempo-
ral bone irradiation (1920 cGy/10 fractions/15 days), I-123 MIBG
scintigraphy showed complete: remission. Delayed primary sur-
gery with IORT (6 MeV electrons, 1200 cGiy)was carried out. Post-
operative chemotherapy (CDDP, VP-16, THP-ADR, CPM; four
cycles)was started immediately. Finally, ABMT with TBI (1200
cGy/6 fractions/4 days (A & P ports, b.i.d.))was performed suc-
cessfully. She is alive and disease-free four years after treatment.
A: Cranial enhanced CT scan reveals bilateral temporal bone
metastases.

B: Abdominal enhanced CT scan shows a left adrenal tumor and
paraaortic lymph node metastases.

C-1: 1-123 MIBG scintigram at admission.

C-2: 11123 MIBGi scintigram after 3 cycles of chemotherapy.
C-3: I-123 MIBG scintigram after 5 cycles chemotherapy and
bilateral temporal irradiation.

D: Simulation film of right temporal bone.

E: Simulation film of left temporal bone.

F: TBI linacgraphy: Ant-post two poris, lung shield 20%, kidney
shield 50%.
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