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Prophylactic and therapeutic cranial irradiation for central nervous
system leukemia in children at Shinshu University Hospital
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A total of 35 children with acute lymphocytic leukemia were treated with radiation therapy at
Shinshu University Hospital between 1973 and 1978, Of these, 24 patients received prophylactic and
9 therapeutic cranial irradiation (2000—2400 rads total dose by opposing lateral fields) coupled with
intrathecal methotrexate (IT-MTX) for central nervous system (CNS) leukemia. Three out of 24
patients receiving CNS prophylaxis have relapsed meningeal leukemia about two and a half years
after therapy. Three have died in CNS remission about two years of diagnosis, 21 being still alive for
over 1 year. Four out of 9 patients receiving therapeutic cranial irradiation have suffered CNS relapse
in less than 6 months and have resulted in death, though the other five patients receiving cranial
irradiation soon after CNS remission by IT-MTX. have been alive for over a year after therapy without
CNS relapse.

The prophylactic cranial irradiation combined with IT-MTX deferred and probably prevented
the occurrence of CNS leukemia and produced good results in survival, In the treatment of meningeal
leukemia, however, radiation therapy did not eradicate overt meningeal leukemia or prevent re-
recurrence of CNS leukemia. There were no noteworthy severe complications attributable to the
radiotherapy but was leukoencephalopathy in a child given repeatedly large quantities of intravenous

and intrathecal MTX followed by cranial irradiation as the therapy for meningeal leukemia.
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Table 1 Treatment schedule for acute lymphocytic leukemia
in children. (Department of Pediatrics, Shinshu Univ.)

CNS leukemia prophylaxis

MTX : 10mg/m?
HDC : 15mg/m?

1973— 1976—

Induction VCR Induction VCR
Pred Pred
GMP 6MP

Consolidation MTX Consolidation MTX-IT
CTX CNS irradiation

Maintenance 6MP Maintenance MTX.

Reinduction VCR 6MP
Pred CTX

1978—

Induction VCR : 1.5mg/m* once weekly iv.x 4-6

Pred : 60mg/m® daily po.

L-Asp : 6000u/m?® every other day iv.x 8-10
6MP : 60mg/m?® daily po.

) IT x 3-5

CNS irradiation : 1500-2400 rads by age

Consolidation VEMP : for 10 days q. 2 mos. for one year then q. 3 mos. for 2 years
or none
Maintenance 6MP : 60mg/m? po. daily
MTX : 30mg/m* once biweekly iv., ir. or po.
Abbreviations

VCR : vincristine, Pred : prednisone, 6MP : 6-mercaptopurine, MTX : methotrexate, CTX : cyclopho-
sphamide, HDC : hydrocortisone, L-Asp : L-asparaginase, VEMP : VCR, CTX, 6MP, and Pred, IT :

intrathecal
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Table 2 Results of treatment with radiotherapy for meningeal leukemia.

] Remission induction Duration Survival** !'
Age and |
Case se%ﬁ ' Drugs  Cranial of Type of relapse from Remarks
( I'Ig) irradiation | Temission radiotherapy
N MTX  + 1000rad 3taos | CNS, HEM _
: Died
)T MR HC + 2350 3 CNS, HEM 16 (66) mos| Die
MTX + 2000 1 CNS, HEM )
d
2_ ¢ M X + 1100 1 ONS 4 (3) DG
3 | 3 M | MIX —1990% 6 HEM (no CNS) 35 (48) Alive
4 6 M | MTX + 2060 4 CNS, HEM 5(8) Died
5 1 F | MTX  ——]980% 3 CNS, HEM 12 (16) Alive*#*
6 4 M MTX, HC —2050* 23 Testicle (no CNS) | 28 (44) Alive
7 8 M MTf‘-“,jalc_C—;zgg(}* 15 Testicle (no CNS) | 28 (60) Alive
8 | 12 M | MTX, HC —2400* 15— | None 15 (53) Lost
o | 1 ¥ | MBI + 1080 5 | CNS,HEM 12 (24) Died

IT represents intrathecal, MTX methotrexate, HC hydrocortisone, Ara-C cytosine arabinoside, VCR
vincristine, CNS central nervous system, and HEM hematologic.

* Case 3,5,6,7, and 8 were irradiated to cranium for preventing re re-currence of CNS leukemia.
#% The figures in parentheses indicate survival months from diagnosis of ALL.

##% Case 5 developed leukoencephalopathy.
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Years from onset of ALL

Fig. 1 Development of CNS leukemia in children with acute lymphocytic
leukemia.

Table 3 The incidence of central nervous system relapse among those still alive.,
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| Prophylactic No. of cases with CNS leukemia
Onset of ALL | cranial I
irradiation 1— 2 29— 3 3— 4 4— yrs
= 3/6 2/4 3/3 2/2
1973—1975 —
+* 0/3 0/2 0/2 1/2
— 2/3 11 11 0
1976—1978
+ 0/21 2/12 2/8 1

CNS represents central nervous system.
* Prophylactic cranial irradiation were performed between 1976 and 1978,

Per cent of survival

1001

Prophylactic
cranial irr.
© (24 cases)

Tmlmmwwm___

Without
509 prophylactic |
irradiation Q===
(11 cases)
Childhood ALL (1973-1978)
Survival Rate
0
0 1 2 3 4 5

Years from diagnosis

Fig. 2 Survival pattern for patients with ALL who received or not received pro-
phylactic cranial irradiation.
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Table 4 The incidence of initial hematologic and CNS relapses in patients receiving
prophylactic cranial irradiation according to total dose.
Continuous Initial relapse
Years Dose (rad) Bo; of CR Deaths
cases (1-4 years) CNS HEM.
1976—1978 1970—2150 15 4 1 8 3
1978 2360—2410 9 9 0 0 0

CR represents complete remission, CNS central nervous system, and HEM hematologic.
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