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Clinical Usefulness of Computed Tomography for Evalution of the
Effectiveness of Radiation Therapy of Brain Tumors
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In order to evaluate the effectiveness of radiation therapy for brain tumor, CT findings before,
during, and after radiation therapy were studied in 48 patients with brain tumor (12 glioblastomas, 5
craniopharyngiomas, 4 pituitary adenomas, 2 medulloblastomas, 2 reticulum cell sarcomas, ependy-
moblastoma, oligodendroglioma, germinoma, squamous cell carcinoma, teratocarcinoma, meningioma,
chordoma, 6 metastatic tumors, and 10 unbiopsied tumors). CT findings such as tumor size, mass
effect, central lucency, and peripheral low density decreased in 69%,, 63%, 65%, and 479%,, respectively,
after irradiation. Changes in tumor size correlated with clinical course in about 90%, of the patients.
Radiosensitivity of the brain tumors was assessed from the degree of decrease in turnor size demonstrated
on CT. Radiosensitive tumors such as germinoma of pineal and suprasellar region could be diagnosed
clinically without surgical biopsy since marked response to radiation was observed on serial CT scans
during the course of radiation therapy. Thus, CT scan study can be considered to be highly useful

for evaluating the effectiveness of radiation therapy for brain tumors.

1. ELdIc T %I B O b A is  BEICHHE L

BB, ARCBMORBICRT 5 CT scan D2l TEBHT &b, HEENERORBBZZCF,
HOfEE LI CE@ < FHi S h T3, Ebie CT AR s & ORFEI R OHEC S IGH Eh T
BEBEOBR E W &b I T REITHIE B DIDDD  AEIEE & L B ER R EE L
fH T&H X owkind, ¥ EREAL Rk AAEMANES B D WEERIE o CT kgL, CT
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T ROZEL, EIRREEE OB, % X ORNIEE ©
BORBRREZ e E0 D, RIS O s e e
HFEW T 5 CT scan ARk CHE L
7.
2. XMRELUVICHE

B RFESERIN BB CHEA CT $EH
BBy Blln L7<REFIS1SE10 A o DIRFNS44E 1 A %
TD 24 3 77 AR BURSRIERR 21T 7x - 1o MIES
BEROID 5 b, WL REEO CT i 5h
a8l g L Lic. £ OPIFUTAMBZIE 08B 5
HrcfiEifl & LT glioblastoma 12§, craniopharyn-
gioma 5fj|, pituitary adenoma 4, medullo-
blastoma 3 J U reticulum cell sarcoma £ 2
f9ll, ependymoblastoma, oligodendroglioma, germi-
noma, squamous cell carcinoma (fZf{k: &3 5
BRI HIEFEFBALIAE T 5 72), teratocarci-
noma, meningioma ¥ X U¢ chordoma £ 1 {ffl], i
BRI 6 P, FHid 5\ ixEBI T iRbh T
Wi Wb IS T ORI & U TR
i3 JOMGE OB A 40, 2l Bl LU
VR OMEE % 1 BITh 5. HARIERO 2% T
TR oL 84T, MO40BIEIHETC4 My
D TR L OHNPEIRE S e EhTuvie, 8
52700, L2lBITHY, FEnk 3 ~69%, P
32.8BE T o Te. BURMAERI IR DLES (44
#1) w=10MV Lineac X, —3 (44 =3
A R0 T, 2280~5340rad, SFEH54400rad
B %175 7. CT 3% 11 EMI 10003 X ©°
EMI 10108I%{#H L. 1JEBlHi-h o CT &
HEEE T ERAGH % 8 LT 2 ~17[E, SF456. 5[8
Thole. BUNBREK TH#O CTie X 5 follow-
up HARNE 3 H~194 H, 5.6 ATh 1o,
T I DFEBINC 2\ CHAHR G IRBIMA T & & T
Bo CT @i L, ZoOZLEBE L. Fic
BHEENT D CT OFLHIEMATE, Thbd
o THE L.

CT Fr i3 Norman®, Marks® 5 0k 53
ELTRD 4 IR LT OB e B Lic.

1) Tumor size : EHSE L& 2 bh 545 O
R&S. BYHIOHEC X - T enhance Thz

HOREZRAHRE LM #5405 H48

b DL%ED enhance Xhicifsy, B CT i
DHD, HHTHEFHIC LB enhance DI
bhiswdouw, BHLEbIhDRE L density
DB

2) Cental lucency : #¥H| © BFEIC ko T
enhance X% 4T M E iz BEAEO low
density area o k& X [EHPIHE O BEIEME W
EBD TR X, JEREFIWREE D $hnat i 7oy
second tumor compartment ki, BRVOD

3) Peripheral low density : [fif5 o & 1. 20
s low density area iR, B EIM O
BB, Bo\ix gliosis %RTEEZ LR BON,

4) Mass effect : = /e &, JHBEREI OED
FEBE, 253 X OMRAL TR

BB\ O iRmigic s13 2 CT
FTROZELEBEE L, HHC tumor size DZE(Li b
LI BB OME, I X OERESR & OB
Rz o THE L.

3. #® B

BAHSRIEHE D CT ¢ tumor size 34349130
# (70%), central lucency (X17{FR114 (65
%), peripheral low density 1%174F 8 f (47
%), mass effect 113267p206) (63%) wrh %
WA ERZRDic (Table 1), = h & HE 0B
W% H% L, mass effect 344 tumor size L
—F L7cZ8 %R Lz, central lucency [ peri-
pheral low density 13 +h Fh17#IF 1561 (88
%) B X014 (64%) @ tumor size :—3FKL
TeBAED 2 b hote.

Tumor size DZE(LILASHIDLFEH] 122>\ T

Table 1. Changes in radiological findings on CT
scan of brain tumors after radiation therapy

VI -
. 33748 12/48 3/48
Tumor size ®9%) | @5%) | (6%
Central 117 | 3/17 3/17
lucency (65%) (18%) (18%)
Peripheral 8/17 | 5/17 4/17
low density 1% (29%) (24%)
. 20/32 91' 32 3! 32
Mass effect | (e300 | (289 | C 095
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Table 2. Pathology of 43 cases of brain tumors and the effectiveness of radiation therapy evaluated
from changes in CT findings (mainly from the decrease in tumor size) after irradiation
. _I ?acs;esd | Effective eﬂf(ljtgtive I r;;i:etli?:r:gza;’gs |

Glioblastoma 12 6 6 | ( 50%) i
Craniopharyngioma 5 4 1 ( 80%) l
Pituitary adenoma 4 1 8 ( 25%)
| Medulloblastoma 2 2 0 (100%)
' Reticulum cell sarcoma 2 2 0 (100%)
' Ependymoblastoma 1 1 0 (100%)
Oligodendroglioma 1 1 0 (100%)
~ Germinoma 1 1 0 | (100%)
| Squamous cell carcinoma 1 1 0 (100%)
" Teratocarcinoma 1 0 1 C 0%
Meningioma 1 0 1 C 0%)
| Chordoma 1 0 1 C 0%)
| Metastatic tumor 6 6 0 (100%)
i Not histologically verified
I Pineal tumor 4 | 4 0 (100%)
: Pontine tumor 4 2 2 | ( 50%) |
Suprasellar tumor 1 1 0 i (100%)
| Thalamic tumor 1 1 ! 0 (100%)
| Total | a8 33 15 | ( 69%)

FFEhic, BEEO CT TREWNC A TEE L
fii N E il Lz b O R RSHER A6, T
BOKEEDNFREBL Lich o7cd D, HB WX
R LI b OXEEhf & LCEic CT LofEgik
ANk BIRER R OME R T, AEE O
Huh#h s Lic(Table 2), [EEHE/ MR ORE X
EFHOMBIC X » TRIs> Tk h, TR UHE
O fEF O BIEFNZ X b R S fefi N R 2R
FTL0b A bl BURRIBEIC X - TEYHE
INEGRL, SRR CT ECEE A5 &R L
4, D1 medulloblastoma 35 X ' reticulum cell
sarcoma (4 21{7l), ependymoblastoma 3 X OF
germinoma (% 1 f1), WEEYRAIES (6 It 4
B, MW AY O RAEEIEL (460D,
fE35 C4firh 260D, Sk IS (160D oFh17
Bl Thote. THHBEF LTV 52BN~
THahoL bt DL glioblastoma (1269 6
5]y, craniopharyngioma (5 {|rp 4 {5]), pituitary
adenoma (4 ffijrfr 1 7)), oligodendroglioma 35 X
U squamous cell carcinoma (4% 1 ), B4

fESE (6 G 260D, LA © WARTIEE
C1HD DOFI16HITH » R Fa EFEDEIR O D
Biies o fcdid glioblastoma (126 6 1)),
pituitary adenoma (4 i/ 34), craniopharyn-
gioma (5 il 1 6,
gioma 35 X0 chordoma (4% 141), FHiZWIAR
B OAGEIES; (4BlF 26D @ FHSH TH- e
(Table 3),

BRI TR L 5 EH\ TS OfE/ )
BDibhich, HBVIEFERCS ¥ D 2L

teratocarcinorna, menin-

Ul (dop B late regression) (1,
astoma 3 {7, medulloblastoma 2 {],
cell sarcoma, EEHERAITES 3 X OGRS
DIARAER % 1 floF 8 T, B hicil
LS T #1.5~8 2 A, F53.52 ATl
po

CT R & R ITRERAIR & B O BRI B
TS L, #9907 OfEFIT CT L%k LiE
IREEE2S—F L. B5H910% Tk CT TR L

gliobl-

reticulum
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Table 3.

Degree of decrease in tumor size after irradiation demonstrated by CT scan

Marked decrease
in tumor size decrease in tun

Medulloblastoma

Reticulum cell sarcoma
Ependymoblastoma
Germinoma

Pineal tumor*

Squamous cell carcinoma

Suprasellar tumor* . i B
Thalamic tumor®

M(,tgmauc tumor

Slight to moderate

Oligodendroglioma

Pontmwﬁ tumor*

* Not hlstologrlcall\ verified

K> MR LTsD,
LTWuBIEh b b
VEBETE I M 355 o FE ] T

5 E AL

craniopharyngioma

Z® 5% CT py fasgsE

SRR CD““‘I'ELL%

¥ fofUehic CT i Rk
T g I.{.[.Hiﬂ’\] icaE Lich o
I X ORGSR O fER) 1= 2
i

DA e\l o i B m

Glioblastoma

Fig. 1 Glioblastoma in 6l-year-old male.

The
patient had right temporal lobectomy before ra-
diation therapy. CT scan taken before radiation
therapy shows a ring-like enhanced tumor with
peripheral low density area and moderate dis-
placement of the lateral ventricles to the left.
CT scan taken after irradiation (5050 rad) shows
moderate decrease of enhanced mass and also
peripheral low density area. The previously noted
ventricular shift to the left has improved.

s %,

HAEFEHERFEEEE #4008 B45
No apparent decrease
101 size in tumor size
Glioblastoma
Craniopharyngioma I
Pituitary adenoma
N l
Teratocarcinoma
Meningioma
- . Chordoma
a) Glioblastoma
BT L ATE IS Th - 7o BoiiA
fEiio CT Tix 9 flic ring JRiC enhance X} 3

3z Bfkic  enhance LI AR
¥, fixOREED peripheral low density <2 mass
effect b ivte. WHHREEEBEO CT T, |E
Boffih kRt bo6f (50%), HA LD

70
D LT /I";f{'f' HoTebOEIH (25%)
7= (Fig.

=7
ILEs

- o
Th -

R e e P [ [
lCraninnpharyngiorma

before
s

Fig. 2 Craniopharyngioma in 22-year-old male.
CT scan taken before postoperative radiation
therapy shows an enhanced tumor in the supra-
sellar region. The center of the lesion shows low
density consistent with cystic change. A metal

clip is seen as high density area with artifacts.

CT scan taken after irradiation (5050 rad) shows

slight decrease in tumor size,
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b) Craniopharyngioma
5 GlONFE BRSO THE L. s
#ERijo CT Tixv#Fhd » 4 28 F3C enhance
Ehs mas L LT BbA, B ELHES L0
(34D 1xAEH low density 2L 7. F7-22
/KA X % high density #3Fsf. Kot
MiaER O CT T 4l [EE ORI 2R D7
(Fig- 2). 25 1 I T A LRI R bhich -

e

lm e

¢ ) Pituitary adenoma

it RS O 4 T, FATEHoRE s X Otie
NE 2l fTicbhTw 5, 2 vwh
LR ERECH - 1. Bk CT Tk b o
a2k b BT T BET S B o bh
fo. HAHRERE © CT Tk 1 flozac il o

e
Pituitary adenoma

Fig.3 Chromophobe adenoma of the pituitary
gland with suprasellar extension in 46-year-old
male. CT scans taken before postoperative radi-
ation therapy show an enhanced tumor in the
suprasellar region. CT scans taken after irradia-
tion (4370 rad) show moderate decrease in tumor
size, though the positioning of the head is not
exactly the same in two consecutive examina-
tions. The residual tumor is seen in the sella
turcica (lower right).
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iR te (Fig. 3). fiao 3 I CLkFh s
bRt s,

d) Medulloblastoma

2 Bl MTEBHE I 2Tl Ute, ks
#aro CT TivF b /NMigHEfic enhance X
NBEH R, BEEO CT Tiiihr1A bR
7o ThZh BEERTRI Y Ak X040 K
11X enhancement %75 X ER& < fn e (Fig.
4).

e ) Germinoma

KESHEEAZIBOMER T, AW k- T B X
M, WA R SN L. BRI,
3 1 EIERRC CT 2477 » TRERH %S L.
TEI5 L IR BEBARG T2 F B 5 2 & B & s T/ M
f% 7k Lic (Fig. 5),

e T o TR e e
Medulloblastoma

Fig. 4 Medulloblastoma in 19-year-old girl. CT
scan taken before postoperative radiation therapy
shows an enhanced tumor in the posterior fossa.
CT scans taken after irradiation (4000 rad) and
3 months later show marked decrease in tumor
size. CT scan taken 4 months after radiation
therapy shows low density area representing the
dilated fourth ventricle. Previously noted enhanc-
ed tumor mass in the fourth ventricle is no longer
seen.
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Fig. 5 Germinoma in the left basal ganglia in
12-year-old boy. CT scan taken before radiation

therapy shows an enhanced tumor in the region
of the left basal ganglia. The lateral and third
ventricles are compressed and shifted to the right.
Postoperative epidural hematoma is noted as low
density area of a crescent shape in the left fron-
tal region. Serial CT scans taken at an interval
of about 1 week during the course of irradiation
show rapid decrease in tumor size and mass
effect. CT scan taken 1.5 months after the com-
pletion of 4000 rad irradiation shows marked re-
gression of turnor appearing before irradiation
and no evidence of enhanced tumor.

f ) Teratocarcinoma

felifkd teratocarcinoma (J_’)Il}j’éﬁﬂj'@ LAgiiz
BRI EE & BE OFMi 2T iebh T 5, 4
DO FERERTO CT Tid faR 4 #0 1< enhance
ShalEHaRDbien, HEEo CT CEEOH
INIFRE R B eh » e (Fig. 6),

g ) Meningioma

W A o meningioma DT RGIT,

HAEEHEWRE SR #5405 H4 5

e | r
Teratocarcinoma 'I.l
before '1‘
=

Fig. 6 Teratocarcinoma recurrence in the pineal
region in l4-year-old boy. CT scan taken after

radiation therapy (4000 rad) shows no apparent
decrease in tumor size compared to that taken
before irradiation. A shunt tube in the right late-
ral ventricle is seen.

Meningioma

Fig.7 Left sphenoidal ridge meningioma recur-
rence in 35-year-old female. CT scan taken be-
fore postoperative irradiation shows an enhanced
tumor mass invading into the left orbit, ethmoid
and sphenoid sinuses, temporal fossa, and temporal
lobe. CT scan after irradiation (5100 rad) shows
no apparent regression of the turor.

EFM OB, MERHEZTR- . REFT 5
fEg SR A OFHEC X b CT MRt 2 h
fo. HopEEE O CT Tk, BB oM/NERS
Bhiah -7 (Fig. 7)),

h) EEs P RS

JRFEH W & h e s L 6 #T, il 3 1,
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-.-— AEEfR @ retinoblastoma 2 5, % 1 FITH - 7o
Metastasis (Lung Ca) 5% 3 RIS ThB. MUHRRIGEHT ©
CT it 2z ring IiZ enhance XR AJEE
%, 4B HIRIT enhance X% [ AT o
fo. BHBEEE O CT Tl L6l fEL o il %
Wy (Fig. 8), 5% 4{Ti3% L enhancement
WA bl < 7g o7z, Retinoblastoma @ 1 FiliLE
7 e TRE~OREMEMER A L, CT ThdiE
¢ enhancement % FH& f-A HeHERERIC L -

before TiH%& LI (Fig. 9).
1) M2 O
Fig.8 Brain metastasis to the right pari?tal lobe WERLER 55 LA DT bR TED
from large cell undifferentiated carcinoma of
B - 21 ol A= 3 Fa
the lung in 53-year-old male. CT scan taken ¥, BIRBENC X o TR IGE A T - 2ER
before radiation therapy shows an enhanced tumor THhD.

with peripheral Jow density area in the right . ! e
-1 B (k=1 i

parietal region. CT scan after irradiation (4300 i) PR AR

rad) shows moderate decrease in tumor size. 4 Fd 2 iy shuntF4if o Ze :J‘;%IIIJ 2hTu+io,

Metastasis ( Retinoblastoma)

Fig. 9 Metastasis of retinoblastoma in 6-year-old boy. The patient had been treated
for retinoblastoma of the right eye by surgery and postoperative radiation 1.5 years

previously. CT scans after contrast injection (CE+4) demonstrate enhaced tumor
seeding in the subarachnoid space. On CT scans taken after irradiation (3100 rad),
previously noted enhancement of subarachnoid tumor seeding is no longer seen. The
lateral and third ventricles are slightly dilated.
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BEAD CT it hd RBRES c—H% LT
enhance XM Z[EFERDIH, HARAHIC X
D &FIER N ERL, BEED CT Tk %
& enhancement 75 ZH B e { fo o 7o (Fig.
10,

2) A

B REHRT D CT Tk 4 6l 1 Gl RE—7c
enhancement % R U725, fhiod 3 FRC 3B i
low density area # iR, HEFOMIEIC L T
% enhancement I BT 7o, T4
ZEOEHE: £ @ mass effect #3biz, BEHEO
CT 1% 2 fliz low density areads L O mass effect
DiEFERD I (Fig. 11). o 2 FITIH EE
bz b ieh 7.

1-3) ik BTN

Fob sk BESOREE T, @k 08 suprasel-

Pineal tumor

4000rad
RS

Fig. 10 Pineal tumor (not histologically verifi-
ed) in 12-year-old boy. CT scan taken before
radiation therapy shows an enhanced tumor in
the pineal ragion (upper left). CT scan taken
after 1000 rad irradiation shows marked decrease
in tumor size (upper right). CT scans taken after
4000 rad irradiation (lower left) and 3 months
later (lower right) show no apparent tumor den-
sity other than calcification in the pineal region.

AREFERHBREEHEE 0408 B4 5

lar germinoma(\ +}o1p % ectopic pinealoma) 5k

i, EHZE O BEY LGS TSR Bt

Lic. WAIEARFEE 3 i CT #2177\,

lEBIE L, BIARC L RIEL, 21

D B EW IR IMER 2 EED B i fod, RGBS
{Tlc -7z (Fig. 12),
4. # B

4 H % TRAIEE 4 2 BRI D% B R
PRANC AR R CEIRAER, 3 X OKIm i es,
PREEEH s E O X, HHrV by v T
AigEDTAV P —TREICE > THEHlixh T
oAy, PEROME 2 OXREEL N LB LN DO

Pontine turnmul'

Fig. 11 Pontine tumor (not histologically verifi-
ed) in 3-year-old boy. CT scans taken before
radiation therapy show low density area in the
brain stemn region. The fourth ventricle is flat-
tened and displaced posteriorly. On CT scans
taken after irradiation (4000 rad), the previously
noted low density area is no longer evident and
the fourth ventricle shows almost normal appea-
rance.
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Suprasellar tumor
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Fig. 12 Suprasellar tumor clinically diagnosed as suprasellar germinoma (so-called

ectopic pinealoma) in 9-year-old girl.

CT scan taken before radiation therapy shows

a round tumor in the suprasellar region. Serial CT scans were taken 3 days (175 rad),
4 days (275 rad), 6 days (475 rad)), 9 days (850 rad), 16 days (1725 rad), 13 days
(2025 rad), and 29 days (3675 rad) during radiation therapy. Diagnosis of ectopic
pinealoma was considered to be confirmed by the rapid regression of the tumor by
irradiation. Three scans (850, 2025, and 3675 rad) were taken after contrast injec-

tion. Others are non-enhanced scans.

FIClERAET R THa D, HEHBREFC BT 5
fESS B (& OBRUL & RECHE S 5 2 L ix—if ol
BA L THEMRETH - 722", —FHiMs v
F 275 A TREBIEES L LTiitbEh, 1
i A ThH 5 2 L2 Bl R iEE O follow-
up W X htent, AN X o e 1EE o
RIS USRI & » TR ERAEL, 1Bl
BT DHEG T FMBLLA~ OB O 1o DI RFF
T B OHFHA R = & pi o 110121,
CT scan OHBLIC X - THMEE O fFAE, #HIEE X
OSBRI OFIE 7 & OIRfE = AP & o FE
P75 Yo TR BEC R 52 5 2 Lic { B
WCHEMT A 2 EAATRE L T D, HOHERREET, B
Firpk Y UEIEE O CT T2 0B b FERFIIC
2535 & Lk B o B aeh R & Sl

HiCHtch flEI>OHERLHETHD EBbR D
SREDDICE

£ [EIET Uiz fERI Tk, Bufiai ic X - T
CT LGSO fiiha Badteb D69%, ZEk D&
e otzb D25%, BFOHKLEDI LD
6% Th o7 F1-[EIRFIC mass elfect, central
lucency, peripheral low density 7 % FHe 7 7]
TRZhbD RIS ZBErLEbh, £D %L
R o KE X0 Bk & —H L BELR "L
fz. e CT EoEEHEIIR »LHE L &
KEGI D EFR & ORKERE BT 5 &, &
90% DREGIT—F A btz Norman 523k
SERRE LU RRIEEE % 1T 72 - 72 malignant glioma
DIEHETER o CT BrA % BlEL,
central lucency M) % X, 33 1 UF contrast enhance-

tumor size,
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ment OFREOLVEHRMEAE X SHBEL, *
DEIG L AER D8E~0% T Hotc b E LT
. Eic Marks LOTFEMN, BEREFE, (b
BREZAT oo 7o AMRMIES €, CT ko tumor
size L edema ([f#}FEZ @ low density area)
B LU mass effect OZ b BIEE ORE, Hk
ZHTE L, 93%ICRKEE E OBIHEE R R T
%. CT FrloZb & RS otk ixH « o
FEFI S ED T T b0 51t & I EFRE O
RaermLTws, CT iR LKA —F Lt
ProleBl COWTI SHBH ShBRETHS
75, BURRIEROBRC A Shic AT v 1 F Rl
FERE T AR L O Ofs DL R o8 b
TCFHELBETH S L Bbh 5.

Norman 5?3 fHE & @ low density area ({f
Bl edema LIEA TV 3) (RMhoRT RiC LT
FOEL AP T, FREREE & OB
HD feuc &3 R B2, Box DFES TH
peripheral low density OJfA=1347% & {h OFF
Rizl~<T{EL, F 7 tumor size DL L DRY
gL bier oo, CT REH o o
T enhance Eh7:EEORMCEHENS low
density area 124 < © b4, WAL O T &
LI ERT BP0 Kistler %3 = @ X
575 low density area |JJEREIC Nz TIRIGH:D
astrocytosis (gliosis) [ X AL DTHB Lk < T
KD, WECK L THEMRICO s WEEOE
FNTAAEEEHERI X 5.

HoHiaiEoE CT E3E o b i WD
YRS OREAIC X D 2o b Rig o Tuoofe,
C D5 b HEBAAR BT 2 & i/ MEm %
AL, RHANC CT BN HR LD
(medulloblastoma, reticulum cell sarcoma,ependy-
moblastoma, germinoma, $#k 2 A<EE o PR 142
I & 4 ENEE, % X O MRS & Ak
W ASBA DAGER IS 00— 13 B s <
WTHE E RO I B TR s 5 Fo b @ (teratocarci-
noma, meningioma, chordoma, 35 I glioblas-
toma, craniopharyngioma, pituitary adenoma, %

MW DIFIREESS O —#8) 1XREZ ey iy

AAREZRHBFEEHE $40%E H45

EBotE2ORA, Zheo s biifzoms
Atc b OB LT pkiE S h T 2 BdidgE o
HORRRE MY & —F T2 2 HNE WO -z
L B OB BB oWTd CT 1§
2 N BB R ORRE A B F OB & —
MRS 5 - EOATRE L b h b, ARG S
DiE, MBI O 40 cFhob g
BT X - TERcfNIRNBO Rz & o
D, BHWESZEDOE germinoma T|FT2 b
DTh-Tc LHEEZ iz, —F, dAfzkolss
#fc teratocarcinoma OFEFTIL, Fh E 2R b I
e o te, —fncisREIEE OBk s L
TEF (LEBIUE shunt FhF2 14T LT ik
SHRBEEER L, TOBRORH ISl
Wit D Ticbiis o L% h, F OB, Hoig
R CT ClEfioZ b BlE F5z Lick
D e R & 5 BEE o Sk OHEE L #Y)
TeEERE ORENFRETH B EBbhb, ¥l

B LIRS O 1 Gl BURRRIB RO X - T

R L, BRI suprasellar germinoma (-~

3 % ectopic pinealoma) L X iz, ik

IS OBE, S ERIC > THR 525,
—fi% |2 pituitary adenoma, craniopharyngioma,
meningioma, germinoma, chordoma, glioma 7t
EERSK oM Lich, 2035 % germinoma
BRSSP A @\, Spiegel 5113 supr-
asellar germinoma 238Ed> 7z H5G1L LAk &
fTleb TR BRFR LT 5 o L2 T T
B, W DREGITHIRRFEIES & Fgkic CT
I X B MSHRZ RIS b & Sy BRI R
il E Bbii.

B & ORESE 1k CT LR 7o density i
MR L LT S hat, 7 s UFRe~ O
HdEf % Z 72 L7z retinoblastoma @ | @] Cihih
S OFEIC X » TINSEMIIC enhancement %38
B, T HHBIE R ILE A L, RkoRr &
|2 medulloblastoma %5 J: 0% ependymoma T D45
BBHHY,  FRREERECH 5 TR 5 RG4S
[[fE§5, ectopic pinealoma, ependymoma, glioblas-
toma ¥ X (° malignant melanoma T34SEREED
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enhancement 2REG E T\ 5020022 - 1y
5 7Bl Tk CT scan (3% OFEOILES X UG
TR DU s\ T DR e <
nNTWa EBbhs.

5. ¥ ®

SRR EE A 1T T - 124861 O A FEES I IC >
THRERIEE D CT Fi RoZba B L, LT ofk
A,

1. Bofiaiic Xy, CT EEHokE g,
mass effect, central lucency, peripheral low density
DWW B ENEN69%, 63%, 66%, 4T1%TCHD
bhiz.

2. [BEFOKE S OETLIEN THRE S,
Z @ CT Jit R OZAL & FERIEEILK990 % DEEFI T
— L.

3. CT L% hic [BSHHINDED BE 2
B, MRS OB RRESE PE A I C & 7e.

4. AR D germinoma 35 XY suprasellar
germinoma (\»}>1) % ectopic pinealoma) 7 &
BRGSO B EEHY, BHaR CT i
%% follow-up %4375 5 & L1C X » CHRZ A
TRETHB EE L BRI,

PlEX Y, CT scan {3 4EE o BTG HE) R
ZHET 2\ L LTRARREELE ChH 5 LBb
hic.

AL © EE ik H38E A ABR¥ N REEREST
FRLIE.

W

1) Pay, N.T., Carella, R.]., Lin, J.P. and Kri-
cheff, ILI: The usefulness of computed
tomography during and after radiation therapy
in patients with brain tumors. Radiology,
121: 79—83, 1976

2) Norman, D., Enzmann, D.R., Levin, V.A,,
Wilson, C.B. and Newton, T.H.: Computed
tomography in the evaluation of malignant
glioma before and after therapy. Radiology,
121: 85—88, 1976

3) Carella, R.]J., Pay, N., Newell, ]J., Farina,
A.T., Kricheff, I.I. and Cooper, J.S.: Com-
puterized (axial) tomography in the serial
study of cerebral tumors treated by radiation.

Cancer, 37: 2719—2728, 1976
4) Marks, J.E. and Gado, M.: Serial computed

5)

G)

.
—

8

=

9)

10)

11

—

12

—

19)

14

—

15)

16)

17)

339—(11)

tomography of primary brain tumors follow-
ing surgery, irradiation, and chemotherapy.
Radiology, 125: 119—125, 1977

Enzmann, D.R., Norman, D., Levin, V.,
Wilson, C. and Newton, T.H.: Computed
tomography in the follow-up of medullo-
blastomas and ependyrnomas. Radiology,
128: 57—63, 1978

New, P.F.J. and Scott, W.R.: Computed
tomography of the brain and orbit (EMI
scanning). 1975, Williams and Wilkins Com-
pany, Baltimore

Baker, H.L. Jr., Campbell, J.K., Houser,
O.W. and Reese, D.F.: Early experience
with the EMI scanner for study of the brain,
Radiology, 116: 327—333, 1975

Kistler, J.P., Hochberg, F.H., Brooks, B.R.,
Richardson, E.P, Jr., New, P.F.]J. and Schnur,
J.: Computerized axial tomography: Clini-
copathologic correlation. Neurology, 25: 201—
209, 1975

Suzuki, J. and Hori, S.: Evaluation of
radiotherapy of tumors in the pineal region
by ventriculographic studies with iodized oil.
J. Neurosurg., 30: 595--603, 1969

Wilson, G.H., Byfield, J. and Hanafee, W.IN,:
Atrophy following radiation therapy for central
nervous system neoplasms. Acta Radiol., 11:
361-368, 1972

Roig, J., Moss, W.T. and Quinn J.L. III:
Usefulness of the brain scan in therapeutic
radiology. Radiology, 86: 1082-—1084, 1966
Flipse, R.C., Vuksanoviec, M. and Fonts, E.A.:
Sequential brain scanning in radiation therapy
of malignant tumors of the brain. Am. J.
Roentgencl., 102: 93—96, 1968

Bucy, P.C. and Cirie, I.S.: Brain scan in
diagnosis of brain tumors. J. Am. Med. Assoc.,
191: 437—443, 1965

Wilkins, R.H., Pircher, F.J. and Odom, G.L.:
The value of postoperative brain scan in
patients with supratentorial intracranial
tumors, J. Neurosurg., 27: 111—118, 1967
Pendergrass, H.P., McKusick, K.A., New,
P.F.J. and Potsaid, M.S.: Relative efficacy
of radionuclide imaging and computed tormo-
graphy of the brain. Radiology, 116: 363—
366, 1975

Ziilch, K.J.: Roentgen sensitivity of cerebral
tumors and so-called late irradiation necrosis
of the brain. Acta Radiol., 8: 92—110, 1969
Sheline, G.E.: Radiation therapy of brain




340—(12)

18)

19)

20)

tumors, Cancer, 39: 873—881, 1977

Rubin, P. and Kramer, S.: Ectopic pine-
aloma: A radiocurable neuroendocrinologic
entity. Radiology, 85: 512—523, 1965
Spiegel, A.M., Chiro, G.D., Gorden, P.,
Ommaya, A.K., Kolins, J. and Pomeroy,
T.C.: Diagnosis of radiosensitive hypothala-
mic tumors without craniotomy. Ann. Intern.
Med., 85: 290-—293, 1976

Messina, A.V., Potts, D.G., Sigel, R.M. and

21)

22)

HARE R AT MR 408 W45

Liebeskind, A.L.: Computed tomography:
Evaluation of the posterior third ventricle.
Radiology, 119: 581—592, 1976

Rockof,S. D.: The evolving role of com-
puterized tomography in radiation oncology.
Cancer, 39: 694-—696, 1977

McGeachie, R.E., Gold, L.H.A. and Latchaw,
R.E.: Periventricular spread of tumor de-
monstrated by computed tomography. Radio-
logy, 125: 407—410, 1977




