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Radiation Therapy of Brain-Stem Tumors

A Comparison with Pinealoma

Yoshiaki Tanaka, Yasunori Obata and Nobuichi Makino
Department of Radiology, Nagoya University School of Medicine, Nagoya, Japan

Research Code No.: 602

Key Words:  Radiotherapy, Brain-stem tumor, Pinealoma

A series of 38 patients with brain-stem tumors including pinealomas treated by radiation therapy

from 1965 through 1975 were reviewed. Males outnumbered females 26 to 12, and 31 patients (81.6%,)

were under twenty years of age.

The overall three year and five year survival rates were 28.0 and 18.2 per cent respectively, and they

were worse for patients with thalamic, pontine, medullary, third ventricle and fourth ventricle tumors.

than for those with pinealomas. Doses between 5,000 and 6,000 rads in six to eight weeks controlled

these lesions most effectively.

No significant relationships was shown between prognosis and surgical procedures prior to irradia-

tion. However, radiation therapy following the shunt operation gave long survival with minimurn neu-

rological deficits.

w =

4SS o 7 2> CRARERIC JE4E LI IESNY, AL
B T RO A BT H D, BREHRIBERD
®E Ll A DS, L URZEEEE A hiR
B EE L MRECE 0T, FERIRL TH
AEL APPSR i — R T
<, FTHEAT LB B e R ol
h LT, BEHE—FELRVWBAYRSS. 5H

FHEAB AL BEELAA Y 2 - AR AR

bbb, BEIERCER L R aik o
[BIFC2o\WT, FAiOFEELBHLEFTTFHRLD
Bitrx a7 L, WEESFEN S RAMREES
EXFHLTRE Lo T T 5.

¥ 0%

FEFI404E | A X b BEBFIS0%EI2H % T o 114
1, XM BRI s TS RE Y
W17 Lz NEEAII30RITh 2. = Orp Tk
IR OB, RS X OE=MEEROEE
DG, REEERIES L 9 4, HEHEY OV PuiNE



PR f524E11A25A

BB OES Y 3 HIDFBFTH ok, R ES

REFHEDO L ORED S LISHITH O, chb.

REr8Pl e S EORMENSR E Lz,
PRI 552661, Zl26lT Bies <, Bl
92 1 1 THo%k. FEI20mEA T 43160 (81.6
%) T, 15T TR L2761 (71%) LE4pE
WiFFE Lz (Fig. 1D, FRIERE, 5, B,

8 EZZ72 mole, 26coses

C—3 tfemale, I2coses
6 e

g%ﬂ%b@i

Fig. 1. Age and sex distribution of 38 patients

No. of cases

Table 1. Incidense of clinical symptoms

Symptorn ?:s‘esd
Headache . 20
Nausea and vomiting 15
Visual difficulty 13
diplopia 9
blurred vision 4
Gait disturbance 9
hemiparesis 5
ataxia 4
Impairment of growth and sexual 7
development
Anorexia )
Obesity 3
Polyuria and polydypsia 9
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*hD47.7%) T, TD WREALREES © 84
(53.3%), M= ¥ X O BUKSIES © 141
(92), MIEHEED 961 (100%) TH5. £

RUNEE O rh¢ i1 pineoblastoma »% 3 ff] & 25\
DA ENLDT. HEEEEEE <2 glioblastoma e

medulloblastoma 7¢ & HE#:EE b OREEHT

Bieh, MsEOHHL T3 L 00 hcizy3

Pl E% 53 Tiz (Table 2),

Table 2. Cases of brain-stem tumors and

pinealomas
.'.['ha]amic and third ventricular tumor 11
ependymoma 4
glioblastoma 2
teratocarcinoma ? 1
glioma (unclassified) 1
medulloblastoma 1
metastatic carcinoma 9 1
not verified 1
Pontine glioma 9
not verified . 9
Medullary and fourth ventricular tumor 3
astrocytoma, Grade II. 1
ependymoblastoma 1
medulloblastoma 1
Finealoma 15
Pineal body tumor 8
atypical teratoma 2
pineoblastoma._ : 3
not verified an
Ectopic pinealoma 7
atypical teratoma - 2
not verified g =)
Total 38
RE ik

38fl, MESTRTC EE4HE, EMoORIH, R
B, ¥+ v MlTI EF S D OFMGERIEL N L 6
i b DIX326) (84.2%) THok. HEBBITIE
iR 3. O BlAh 5 T+ & v MIEHHFT S h
TWBDHRT, MOMEOMEE X b L FHaEiH
DR BLRFHRDIeh2te. ¥ v v MFIEFID
Torkildsen $£% B\ T ik Kif4r ventriculo-peri-
toneal shunt Hifjio317z (Table ).
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Table 3. Surgical procedures prior to radiation therapy

Thalamic and . Medullary and

third ventri- |  TORHRC | fourth ventri- | Pinealoma Total

cular tumor gHoma [ cylar tumor
Subtotal removal : 1 1
Partial removal (and shunt) 2 5 11
Biopsy (and shunt) 5 1 4 10
Shunt alone 2 3 10
No operation. 4 2 6

Total 11 3 15 38

TS AE FBASERE % Tk “Co, FRAN45
2463 IRRIE Linac 10MV X#T 7w, %<I%
AR 2 PR, —E R AR P240%RT
BEE A, BHIFIE5xTem~9x 13em T,
REGESC R TIMERLEEYEL X OCL
CTHRE L, 15643 fhicit £FHE wd BEL
fo. H=NEEEO 14 LIEREL O 1 Fhicou
<%, BRI TOER, BE ELhA O TH
Pe~FBH Ute. #2313 50~100rads 75 i
Pchie, {kE4,000~5,700rads/25-~40[E]/5~
8 BRI FEGE CRH LA, 3,000rads LIF
OALBECR O ORI DO BRR
Yoidi 6 AL EoBEY SV THRS L
YoM 3FH O, FhilE~o Bih, 2,000~
3,000rads/18~23[a]/3~4.5 M8 % HEZw JEifT L
Tz

TRTRRLIR

38fR, SEEFFAN TTEET H 2 Ao © 1k 3361
(86.8%) Thot=. HUK, BilF, Thtix L\ b
@5 REIER O BHO 3 F4AF 2 4/17 (23.5
%) THbh, 5EEFIRN (0%) TH2. 4
BKES © 3L, SEEF X ThTh3/8

(37.5%), 2/7 (28.6%) Tkt (Table 4), F
WooHE, FHikETkeoBRIX, REFESD
AN & ABRYBRAIOE 1 Glic BIIAEFHLZ B
B0, MCIEFHERE L TE L ORI EN
BIBSGR 23T 5 = L M TE IR, F iR
HIESO FHAETEE 6.1 AT HDH, BE
IES O L EHR34.85 A D #91/2C ot
(Table 5),

BB LT oBGRTE, MR EEROES T
1T 1A BWT 5,000~5,999%ads/6~ 8 JEifE]
OBHBENES FHEMN L, SHEERF 134,000
~4,999rads/5~ 7 M O FHEE O TT 2T FHEL
Idsot-. 6,000rads [ ERBECIL 1 FLE5123/5
THoke, SELFFZ T WInhOk. RREE
PE-Ci3 5,000~5,999%rads/6~ 8 AR D FEH KD F

B3k pvote (Table 6), X HIHRE, DHIEK

Lk L off%, Ellis @*\+5 nominal stan-
dard dose @ Hf&h b EXx HlEhic time, dose,
and fractionation (TDF) factor (Orton and Ellis,
1973)2 TR Lic. £ ORER, HRIRAE

12 TDF {H32~950 e H Y, T OHRTTR

O X ote DX, BIERERIES, MARAEE

Table 4. Crude survival rates of brain-stem tumors and pinealoma

Thalamic and Ponti Medullary and Total of
third ventricular loig e fourth ventri- brain-stem Pinealoma
tumor  — cular tumor tumors
Follow-up study 10/11 8/9 213 20/23 13/15
10/20 11/13
o [P 6/10 3/8 12 (50.0%) (84.6%
= 417 3/8
£ over. 3 Y0 13 2l 12 (23.?%) (37.5%
0/4 217
ovef 5 yrs, . 0/3 0/1 0/0 € 0.0%) (28.6%)
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Table 5. Summary of survival months of 33 cases following irradiation
Thalamic and Medullary and | Mean survival
third ventricular | Pontine glioma |fourth ventricular |months of Pinealoma
turnor tumor brain-stem tumors
living | dead | living | dead | living | dead | living | dead living | dead
' (2) | (8) | €2) | (6) | 1) | (1) | (5) | (15) (5) | (8)
Subtotal removal 144
_ 22 45% 45.0 17.5 30 9
| Partial removal 194A (D (4 15
| (and shunt) 9 il
I 17 14* 1** [ 17.0 6.4 96 a8
| Biopsy 4 AAl (D (5) 3
(and shunt) 6
| 7
36 43 5 39.5 5.7 15% 27F A
| Shunt alone 4 C2) (3 14
8
40+ 13 40.0 7.3 24 20
No operation 7 (@) (3
2
| Mean survival 26.51 12.6 41.5 6.5 45 1 36.2 | 94 61. 17.9
months 15.4 15.3 16.1 34.8
* irradiated to the spinal cord (2,000-3,000 rads) ( ): Number of cases
i irradiated less than 3,000 rads to the brain
A irradiated with intervals more than six months because of recurrence

AA

died due to bleeding from the wounds of tracheotomy

Table 6. Relation of radiation dosage to length of survival

Thalamic and Medullary and Total of
third ventricular | Pontine glioma |fourth ventricular brainstem Pinealoma
Dosage (rads) fumor tumor tumors
Lyr 3yrs Lyr 3yrs Lyr 3yrs Lyr 3yrs Lyr 3yrs
. /
less than 3,999 3 | us | o | oo | oy | iy b bbb ¢ S,
/
so0—a9% | w3 | us | o | on | wn | el b | 3o aat
5,000 —599 | 34 | oz | 11| 11 4 18 ol 1 213
i (80%) [(33.3%5)I( 1002 (((66.7%)
greater than ! 3/5 0/5 2/2 0/o
g.000 | M3 | O3 | 2| o ©0%) | 0% I 100%)! ¢ 0%)

& bz TOF {EA76~80D BT TH o,
AR © 1295470 455 +4,000rads/
25EDBET, FHMREL atypical teratoma T3
b, SEAFHIL BRERTIER+5,000rads/29/E] D 7
HC, MRZEIIEIBRARD LR TH k.
MEGESE © 1 fIc TG L Kic Lic EAN
Bb, i BEEH1E% ETHE ventriculo-
peritoneal shunt ¢ tube % FEh L T JHEENIC
BLECLE28EFBR L. hbOEMIZ-

Fh i pineoblastoma Tt fOFET-HIL,
SAETBRE A b O M TEBIE L 1 flEER\T
1%, KERD AR O ESE T X 5 AR R
s, PERLIRERI XL 20 THot.
E =

faeiiEs &, FHERERT» DI E S
IR BE Lic BT, oM, B
1%, BRI ERH BP9, AR bk ARME
B RAE L, REFIEFNCHESNEOES
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