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Application of “Co y-radiation to 100 patients of intracranial malignant neoplasms, pri-
mary as well as metastasis, is detailed.

Of these, 78 patients were treated with a dose more than 4,000 r for five to six weeks,
while the remaining less than 4,000 r.

For irradiation, 50 r (depth dose) as the initial dose in two or three days, then, acco-
rding to the reaction, incréasing dose up to 200 r was our routine technique used. By mea-
ns of this technique, the attack due to edema of surrounding brain became fairly avoidable.

Elongation of life span was seen more effectively when the radiation therapy was carri-
ed out than when surgical operation alone. From the view point of clinical response, out of
100 patients irradiated 18 showed the improvement of symptoms as well subjective and obje-
ctive, 41 improvement of symptoms subjective only, while 20 were unchanged in complaints
and 21 were found aggravation of symptoms. When examined 74 cases irradiated more
than 4000 r, subjective and objective improvement in 18, subjective improvement in 40, un-
change in 16 and aggravation in 4 were seen.

It was noticied the radiation therapy for improvement of prognosis especially for hope-
less cases.

When the dose was in such a manner of total dosage with our technique, there was fou-
nd clinically no detectable damage to the normal brain. Functionally observed, however, so-
me severe symptoms were seen, such as elevation of intracranial pressure especially for~
children or for patients with neoplasm located in neighborhood of the third veatricle. Con-
sequently, the author reached the conclusions that the surgical procedure of decompression
is better to be performed before irradiation in one hand and irradiation will be accomplished
through the adequate minimum size of the radtation field with the gradual increase dosage
in the other.

Postoperative irradiation was effective especially for astrocytoma grades Il and IV (gli-
oblastoma multiforme), pinealoma and medulloblastoma.
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1957 4571 & 1961 4538 UM BLAIR 21T 27 TR
RS OREML 100#THY, B1R %0

1

Intracranial tumors treated with ®Co y-irradiation. 1957-1961

No. of cases irradiated more
Histological data No. of cases
than 4,000 r

Gliomata

Clinical glioma (containing pinealoma etc) 15 10

Glioblastoma multiforme 7 5

Gliocytoma 9 9

Ependymoma 4 4

Medulloblastoma 5 5

Unclassified glioma 2 1
Pituitary tumors

Chromophobe pituitary adenoma 8 7

Clinical pituitary adenoma 15 15

Pituitary carcinoma 2 2

Unclassified pituitary adenoma 1 1

- Congenital tumors

Craniopharyngioma 5 3

Teratoma 3 1
Metastatic tumors

Squamous cell carcinoma 6 4

Adenocarcinoma 3 2

Sarcoma 6 3
Others

Sarcoma (Primary) 1 0

Meningioma 3 3

Haemangioblastoma 2 2

Plexus papillary carcinoma 2 1

Granuloma (Thc) 1 0
Total 100 78
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Table 2
Location of tumor and effectiveness of irradiation
Cases irradiated more
Location All cases
than 4,000 r
) # |+ x| -]#]|+]x]-
Pirontad. {obe sl 6| 4| afl2]| 2] o
Cerebrum ]
Temporal lobe 2 0 1 0 2 0 1 0
Parietal lobe 0 3 1 0 0 3 1 0
Supratentorial Pituitary 2 | 15| 10 5 2 | 15 | 10 2
Third venticle 0 2 0 2
Side ventricle 0 2 1 (] 0 2 1 0
Pineal Part 2 1 0 4 2 1 0 1
Brain stem (cranial) 1 0 1 0
- Brain stem (caudal) 0 1
Cerebellum 5 4 0 2 5 4
Fourth ventricle 1 0 1 0
Infartentorial
Pons 0 3
Cerebello-pontile angle 1 1 0 1 1 1 0 1
Medullo oblongata 1 1 0 1 1 0 0 0
Total 18 41 20 21 18 40 16 4

+ Subective remission only
+ Unchanged
- Aggravation

LML 1 F D BOF IR, Z DFEHES
2.7 TH5H. Birhirll: 9 THEHRLPH,
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FEFMi 13, HEFHOLD 15 6TH 5. BH»
FHEGE D Thoh, FELRET 4000 r DL EAYS 2
LR TIEGNL 78 HIC, i —RRBOE®,
FRAIDRRC X 2 BIfE A FEB s L oB el L,

+ Subjective and objective improvement
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Table 3.
No. 1| 2| 3| 4| 5| 6| 7| 8| 9/10(11(12|13|14 |15
Patient OT|IKIKS|OSIBS|ITYHI|ITI|OSMYYMFY TYHCHY
Age 15 | 46 | 51 (38|62 |49 38|36 |28 |14 |13 |15| 49| 26 | 60
Sex M|F|M|F|M|F|F|M|M|F|F|M|F|M||M
Glioblastoma Astrocytoma
Histological diagnosis multiforme Grade 11
| R|E|L | &3 |R | 2| S| E|EIE| R | F|=
EIE|E|E|5|E|5|2|E(2\2|2|8|8|8
AR B IR
' R - AR R R R LR B AR A - A R R -
Location S| & "lalo o |O L
| R
- -
Foundation of diagnosis H|H|H|H|H H H HIHH|H|H|H
Surgical operation C|P|P|P P|P B|B|P|P|P
Headache % ‘ # | % # | ow | oW | o= ® | * *
Symptom (\;‘:su:ll dls?urbance L I * * * | & | k| x| o | % | % * | *
ouding o
before gons.ciousness ‘ | -
irradiation e . A
Ataxia and paresis | * | *® | & | x| * |
Other Tlc| |c 1|1|D c |
Method of irradiation pls|p |p|s|p|p|s|s|p|r|T|P|s]|P
7/8|8|6|7|4)6|8|8|5|6|6|4|8]|6
Field size (cm) X x| x| x| x| x| x|x|x|x|x]|x]|x]|x]x
8 /10|10 6|8 |4 |6 |10|10|5 (|6 (13| 4]|10]| 7
Depth dose (10° r) 7.2 1‘5; 6.0/ 2.4 4.1/5.0 4.8/ 4.0 12| 9.0 4.0 40/ 5.0 5.0 4.0
Local symptom * . l * * * | % __*_ - _* ‘__ ‘ # :
S%?gct General symptom * ‘ * | % | * ‘_ *_ ‘ *
Neurological symptom * | % | x| % ! |
Clinical response #l == 2|+ |+|H]|H]+]+]- ‘ + ‘ + i +
Prognosis Olx|O| x| x Of x| x| x| x| x ‘ O‘ * | %
Survival (month) 70| 4 |38 |10| 3 3615|2427 |25 23| 3 |42 ] 21| 4
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Case reports.

16 |17]18| 19 | 20 | 21 |22|23| 24 |25/26/27 28 | 29 | 30 [ 31 | 32 33‘34 35 | 36 |37 |38 39[40 41 42

T|K . AlS T|H|K : ‘ Tl N|[D[T
SK|p | g |[KT|FKHK | g(ST|p|p|T|YI[YYMNHTHNAGSKMMTY|OY y|ITTIN|S |
48 (39(8) 9(16|10|17({10| 5|8 |2 |11/40| 5|12 |33 |18 |51 |27 | 7|37 |14 (31|21 |18/13] 4
FFFMMMFFFFMMFFFMMMJMFMMMMFMM
. k=1
=71
§|&8H
2 E % Medulloblastoma |Ependymoma Clinical glioma Pinealoma
= | D
)

S & o Ble|l B Bl 8|38 |F
= |8 (& 85| 8 S|E|8|2E[2
2L = = PO I> 82| &

g |8 | Cerebellum A Pons '55 .;'I g‘ g 5] Pineal part

| & g1=

[ ) 8 -8

<
HH[H H|H|H HIHHHX|X|X|X|X|X|X x (x| x|x|x| x
PP‘PPBBP P|B|P|P D p|p|p|D p|p|p|p|p|p|D

: # | * | % ® | % #* # #* * # # ® [ %

* | % | % *® | % | %[ %] = * * * * * % | * * * | k| ok | k| k|
e *® * ® * * | %

* * * * | *® * ® | ok * * * * *

T| |T|T vi|vic ¢ c tal |Tal D] [c|v
S|s|{s|P|P|S|R|P|P|S|S|P|S|S|S|P|R|S|Ss|P|s|rRI|s|s|s|rR]| s
8/8|8/6|6 7|6|/5/5|8/10/5/8|8|8|6|4|8|5|5|6|6l|6|slsle]io
XXXXXXXXXXXXXXXXXXXXXXXXXXK
10(10{10( 6 | 6 8 |6|5|4|6f10/5(10[8 10| 7|4|10|5|5]|7|s|8|l10l10]/8]10
4.06.02.2 8.0/ 4.0 7.54.04.0] 17 |4.04.0/4.5[ 2.0 3.2 0.8/ 5.0/ 5.0, 4.0/ 5.0/ 6.0 4.0C 9.00.5/ 6.014.6/4.4 0.5

K * * EE 3 #_ - ‘

* | * * | * * ® ® ® |

* * H# # # *
nal Rl Bl L I B R I S I B e O I O S S S I [ (T [ e
xxxOxO-xxxxx:<xxxC:Ox@x*Ox@x@x
3618/ 030 7 |18(13(13|28 (18| 7|16 3| 5| 1[30 (32|14 |42| 18|18 |64 |6|59|2|22| 2
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Table 3,
No, | 43 | 44|45 | 4647|4849 5051|5253 ]54]55 56
Patient KZ NY SMMKITENK|YKAM|OK|SY|AM|ST|FS|AN
Age | 23 (15| 7 /48| 5[18| 5/14| 5|10| 2|19 |43 |48
Sex IM FIM/M|F|F|M|M|F|[F|M|M|M|F
g
© 2]
85 : =
Histological diagnosis Craniopharyngioma | Teratoma | &% 2 gi &
§=8 | & :
gl £ |8l8|=|~ 5|8
gl 3 |[&|§|&|R|8|=
at AEREHAHEE
Location Pituitary e = ) -'::; -
34
ay
O
Foundation of diagnosis HI X |XIH|IX H|H H|H|H ‘ X|X|H
Surgical operation P PIlB|IEBEIEPIE|CIEIE ‘
Headache * * | % * % ‘ ¥ ‘ [ R
Symptom Visgal disturbance * | ok [k | k| k| ok | & | % | ok ‘ ! * | *
before Clouding of consciousness [ # ‘ * | % ‘ ‘ ‘
irradiation -—_—| ——
Ataxia and paresis ‘ | * ‘ * | * r * * * | * ‘ #*
Other job| | | Pu v |
Method of irradiation P ‘ P|IS|S|P|IR|S|S|S|S|S|S|S]|S
o 4 |4|4|4|4|5|8|5|6|10]|8]|5]|5]s
Field size (cm) X | x| x| x| x| x|{x|x]|x|x|»x]|x]|x]|x
4 14|44 ,4|5|8|6|6|10|10/6|6]|5
Depth dose (10° r) 6.0/ 0.2 6.0 7.6 0.5 3.8 6.0 1.8 2.0 4.0 3.2 4.0 5.0 4.2
| Local symptom # ‘ ‘ ‘ * ’ ‘ | ‘ : [
gfi?;:t | General sympeom ‘ e | % B ' ‘ *
Neurological symptom * ‘ # | ok | = # ‘ ‘ ‘
Clinical response - + ‘ — | wl+l=l=T=1=12] ._1. . ‘ + ‘ + ‘ + ‘ +
Prognosis * ‘; |; O x ‘ X | x| x| x| x| x|x|&| x
Survival (month) 32 | 025|480 \ 4|52 12|12|8| 22432
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case reports.

1655

57 | 58 | 59 | 60 | 61 | 62 63 64 [ 65 (6 67 68 ‘ 69 ‘ 70 ’ 71 72 73 74
MH|YY KM EM[YN|/SH|NS | SM|KI |[TN|KS|GZ |IS|TS | YM|HI |NA | BK
| |
46 | 26 1] 35| 54 | 41 ‘ 80 ‘ 37 34 38 42 54 l 3 63 . 10 23 19 35
M F| F| F| F| F F M M F F M M i M F M M

4
° E Metastaic intracranial tumor
Eﬁ - "5
§ €| &
g 8 ) .
o 2 I squamous cell non-epithelial
T = [ adenocarcinoma
carcinoma tumor
glg|e|3|s|g 8|5 |s|e|s|¢e|s | |8 |8 |g|%
= [=] — =] =} i =} =} = = =] — [=] [ =} [=] =1
= |5 |2 |8 |8 & S a8 S] S S = 5] 8 3 S o S
BlE|Z|E|E|S|c|E||€|E|B|& || |&|85|4
o - u — - =) - - \.. - e i - — - - =} —
o] &) ° O 2
il ]
b= k=]
@ L
= =
H H| X| H| H| H X H H H H X H X H
P P| B P P P P B C P C
] *® *® * * * * * ‘ * ® #* ® * ®
* ‘ * * #* * * * * *® *®
HE |
# £ * *
v T| D |Ex| N T T D N |Ex
P T| P| S| §| P S S P S S S S T 3 S S S
5 8 5 8 6 5 6 T 5 8 8 6 6 ] 4 4 5 8
x | x | x | x | % X X x X X X X X P X X X PSS
5 |10 | & 9 |6 6 7 7 5 10 8 6 8 ] 4 6 6 10
6.0/6.0/0.6 50| 12| 2.8| 5.0 40| 1.8| 50| 40| 3.0 2.1| 1.5| 3.0| 40| 40| 6.0
* * * * * # * *
* #* ES #* #
* * * # * *
B e B o B e e e T i R - - -~ S S -
O ©| x X X X O ¥ X \ O | x b4 X 3¢ * @ X X
25 | 32| 1| 12| 14| 3 13 11 4 ‘ 13 10 2 4 4 6 28 17 19
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Table 3.
No. V6| 7T | 78| 79| 8 | 81 82 43 84 85
Patient OA/MK|TH| ST|KT|SK|TT | SS | MG | MR | MB
Age 271 26| 27| 30| 27| 29| 25 46 32 51 34
Sex M| M F| M| M| M| F M M M M
B B w
gy Chromophobe =g
. . . = = A [
Histological diagnosis El E_Jc‘ Pituitary adenoma Egﬂ
s g
==
Location Pituitary gland
Foundation of diagnosis H|H| H H H'j H | H|u|ulul|n
Surgical operation c|cC]| cC I C| B| P| B P P P
Headache * * * ] * *
Visual disturbance * * * * * * * * * * %
Symptom
before Clouding of consciousness *
e Ataxia and paresis * *
Other D Di| Ob Di Di | &2
Method of irradiation S P|R|P|S|R|R|Rn| S | R | S
. . 4| 4| 4| 4 4 4| 4 4 4 4
Field size (cm) X | x| x| x| x| x| x X X X
4 | 4| 4| 4 4 4| 4 4 4 4
Depth dose (10¢ r) 6.0/5.0/2.3/80[6.0/6.0/| 6.0 }*g.d 4.2 9.0| 4.0
Local symptom * * * * * *
S%?eect General symptom
Neurological symptom #* *
Clinical response + |+ = x| - +| + + ~ +H +
Prognosis OO0l 0|l OO+ | ©| 0O | O | ©
Survival (month) 60| 49| 47 | 58 | 70| 34| 26 46 37 30 58
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Number of patients Number of patients
Symptom before treatment after treatment
Headache 61 28
Nausea 38 11
Vomiting 5 2
Tinnitus 14 18
Difficulty of hearing 3 4
Dizziness 8 3
Tllusion 2 0
Gait disturbance 14 7
Diplopia 8 4
Hemiparesis 4 1
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Nystagmus 9 3
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Contraction of visual field 20 16
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Dysuria 3 2
Convulsion 7 4
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Diabetes insipidus 5 4
Pubertas praecox 1 1
Obesity 7 T
Diabetes mellitus 2 2
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Ai+ |+ =
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Partlal resection " 8 ‘ 17 | & ! 3
Blop-;y ancl decompressmn '| 4 5 ‘ 0 ‘ 1
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Clinical response of symptom according to
dose given (100 cases)

Depth dose (r) Symptom relief
H I+ £ = [Total
less th.;n 2000r | | 0] 0] 1| 9 9
more than 2000 r ‘ 0 ! 1] 2| 9| 12
4000 T | s]2r| 6] 2] 40
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Teble 9. Histological change of irradiated tumor
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| | |
Surgical operation C|O0|O0|0|0|0 ‘ O | O0|0|0|0|0|0O
Clinical response E++ — |t + |+ |+ ++i - | ~ |+ |+ | = |+ £ |++
=) [ o <
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= [=]
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Table 10. Crude survival rate

(Cases irradiated more than 4000 r)

Over

Histological diagnosis 1 year E')‘;ifars gv;:gars ijvsgars SO V-:?gars i
o | o | P80 | 280 | 0 |
Sl @ | @ | Bo 0 o |
| Medulloblastoma (?g) é;g) o | o | 0 :
Ependymoblastoma, Epen;:,.-';oma (;g) (%g) - 0 0 : 0 :
BEEIraraera
Congenital tumors ‘:gg:] (;g) (%E) (%fg] 0 i
Other tumors (GE?G) (355?3) 0 0 0
Metastaitic tumors (5;73) (1%;3) 0 0 ; 0
Histologically proven pituitary adenoma (%tgg) (%88) (‘52?5) ( 420 4 (159'1)
Clinical pituitary adenoma N &gg) (%8:8) | (Sg%) (%8) (1%?3)

{ ) :involved all cases
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