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Brain scans in cerebrovascular accident
by

Kazuo Uemura*, Koichi Yamaguchi*, Hiroshi Takahashi*,
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Divisions of Radiology* and Internal Medicine** Rescarch Institute of Brain and Blood Vessels,
Akita, Japan

Research Code No.: 721
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One-hundred and ninety-nine patients were studied with z total of 303 brain scans with 118m]p..

EDTA at variable intervals after the onset of cerebrovascular accidents. The subjects of the present

study include cerebral infarctions, hypertensive cerebral hernorrhages and transient ischemic attacks

(Table 1).

The result of each scan was correlated with serial angiography and clinical records.

The results were as follows.

1. Abnormal areas of increased radioactivity were observed in approximately one-fourth of 52
cases of hemorrhages and 129 cases of infarctions. The: frequency of positive scan in hemorrhage and
infarction was almost idential in our series.

Frequency of abnormal scans and degree of uptake in the lesions seemed to increase when the scans
were performed at three to four weeks after the onset (Table 2 and Fig. 1). No abnormal scan was
observed in TIA group.

2. In cerebral infarction, abnormal findings were detected in 27 out of 52 cases with occlusive
findings in serial angiography, while abnormal scans were revealed in 5 of 74 cases without occlusive
findings.

In occluded group, the scans were positive in sixty-four percent when the scans were performed at
three to four weeks after the onset (Table 3).

3. In infarction, the frequency of positive scans were significantly high in clinically severe cases
and in patients with worse prognosis, but in cerebral hemorrhage, such correlations did net ‘e‘xist (Table
6 and 5). '
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4. Tt should be noted that marked abnormal brain scans were obtained in two patients within

twenty-four hours after the onset; these patients died within two days after the onset.

Autopsies revealed ventricular hemorrhage in one patient (Case 1) and hemorrhagic infarction in

the other (Case 2).
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Table 1-Materials

Disease Category E;s-egf ic;n:f Nol;pofc ::;;ow
Tl | 5 | 5 |
Cordbal 10 | 200 | (oo
Eﬁ::;:?: Attack 4 4 0
Pojﬂgs:;ps%pl:ctic 14 14 0
Total 199 303 73

*# Those who could not be differentiate to hemor-
rhage or infarction and all were scanned over 8w
after onset.
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Table 2. Results of brain scans in patients with
cerebral hemorrhage and cerebral infarction
by duration from onset to scans.

Cerebral Cerebral
Duration hemorrhage infarction
after onset | No. . | No. ‘s
scans positive Scans l p051.ti\ie_
Within N 9 1 6 1
24 hrs, (11.1%) (16.7%)

_ 1 7
I-7days | 25 | 409 | 3 | (20.0%)

P 2 10
1- 2 weeks | 9 22.29) | 31 | (32.3%)

‘ 5 16
3= 4 weeks | 13 | (g5 5oy | 40 | (40.0%)

' 5 15

5- 8 weeks 12 (41‘?%) 41 (36<32;)
+; 1 6

9-12 weeks | 8 | (1o 500y | 23 | (96.19)

13 weeks-1

0 2
yr. 51 co% | 2 | 0.0%)

0 1
Over 1 yr. 1 ( 0%) 5 (20.0%
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Fig. 1. Degree of uptake plotted against time
after the onset of cercbral hemorrhages and
cerebral infarctions. Degree of uptake was gr-
aded (—) to (44) : (—), negative, (+) equiv-
ocal, (+4) distinctly seen, but uptake was lower
than the vertex, (H) equal to the vertex, ()
greater than the vertex.
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Fig. 2(b)

Fig. 2. Case I. Fifty-four-year-old female. 113m
In-EDTA brain scan performed 2 hours after
the onset showed abnormal radioactivity in the
right lateral ventricular region. (A). Autopsy
confirmed the presence of ventricular hemorr-
hage and small areas of hemorrhage in upper
posterior portion of right thalamus, otherwise
negative. (B). This abnormal scan may be

H AR e Ml 0i32% 2%

chiefly attributed to the accumulation of radi-
oisotope into right lateral ventricle due to ven-
tricular hemorrhage.
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Occipital view

Left lateral view Fig. 3(a)

Figd(h)
Fig. 3. Case 2. Sixty-year-old male.
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rmed at 24 hours after the onset resulted in
increased activity in left infratential region. (A}
An autopsy revealed fresh hemorrhagic infarc-
tion in the territory of left superior cerebellar
artery, (B), and fresh anemic infarction in rig-
ht cerebellar hemisphere. Increased activity was
sezn only at the site of hemorrhagic infarction,

" |w
11-5

(a) 22 days after onset

Hﬁ:i % T Ed,

-n.'r...'-' X ol

(b) 1 year after onset

Fig. 4. Case 3. Fifty-two-year-old male. Cerebral

infarction in the territory of middle cerebral
artery. Serial carotid angiography showed occ-
lusion of orbitofrontal, precentral and central
branches of middle cerebral artery. Brain scans
were performed at 7, 22, 64 days and at 1 year
after the onset. (A, B) Abnormal activity ext-
ended to frontotempral region, parietal region
and parieto-occipital region; part of this find-
ings persisted about 1 year after the onset.

TEEMERCER R EN R SR, X, HIZERT R
A PAZESRAE A $RiHESE »BEL  Slowing,
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Table 3. Angiographical findings and
scan-results, (1)

Brain scan-results
Angiographical findings S
No. scans|  positive

Occlusion of cerebral 27

arteries 92 | (51.9%)

No abnormality 74 (6 ;?/g/)
170

Mass sign
(cerebral edema)

9

8
(88.9%)

Retrograde filling 25 I EEAYAT R CinsrEZE» 8
bELFELD BN, KA T+ VBT
ZER L Thot.

RN OAFAET B R Tl 9 filrp 8 T T,
1Z & A Gt rA BRI,

MEPAED B 5 FETFRIEH 1B~ 8 it A+ +
v Lo CiL3ofid2sfl, EN+63.9% itk
Z bz,

IR AE R 5 o A PAZERRAL & i~ %+ v Ptk
ROBFRYELCHT. BELERCH TS

Table 4. Angiographical findings and
scan results. (2)

Scan results
Angiographical findings R
No. oE
positive
S— — scans SRS
"Occlusion of internal carotid 8 5
artery
Occlusion of anterior cerebral 1 0
artery
Occlusion of middle cerebral
artery 31 14
Occlusion of posterior cerebral 7 4
artery
Occlusion of middle cerebral
artery and posterior cerebral ) 3
artery
Occlusion of superior cerebe
2 1
llar artery
Total 52 27

P A3 B At AR RSED AR BEEE C v P EEBHIR P
JEIC & b e 5 R KRMBIIR SR O IREZE G D 1 Bl
PGS A Bt RAET fiak - e oo [l il
FECTIXNEG R A & + BRI T 5 &
Ex2bhb.
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Fig. 4, fEG3 TikBZEMAT L A. orbitofrontalis,
A, precentralis D B{THITH B OWCASE + v
Tk Fig. 4 a o PHZERAL LI  (BRIER T
i, BREIEFUREEG S BEHRTIE A L
T 5. BEEEZE Crk mAFPHIEBE O PP X & < &
B a BLG T i O TR A iE R T i A Y
DFFR LY XL LARMAF + vORFTROGHIEL
CHHgERr A B LT a LELLRS.

(AV—3) MEMmMTORMR + ¢ > &

Fig. 5 Left lateral view

Fig. 5. Case 4. Sixty-five-year-old male. Hyper-
tensive cerebral hemorrhage in left basal gan-
gionic region. Brain scan performed at 44
days after the onset. Increased activity locali-
zed at basal gangionic region.



@474 5 H 250

FLFe D B4 H 7k i i FE M R 1fn oD 2Tk i3
JEAZ SR O B fi <5 5.

Z DRETCERITORA* + 8L Fig. 5 1R/
Fic, KEEEZFEECHBRERY, SEFTEN
fo, ¥5VCEOBHEGEETRTHIL . HES
ERREWELTAS LGHEE L Mass (&)
DL L13IE—FKT S BE L h 5N, BiEEes
Mass @ RO FET 2507 h@RDLIRS,

(IV—4) BRF v v EHEELBRAROEE
E, RUF®EOBRE

PATEZE T A F + A BHED b O EEHER
PEETHSFEL BV E Wb T3 23919,
M TOMER AR SR,

FIT M, INAEZEOE TZ OBF 2177k
o,

RV S D FEIR THINT L, FikniComa
~Sopor, FELREEL S O% EiE, BIRESER
Somnolence FREETHELA hEEED, BikEEEN
Z&EAERCHIRENBE L S O hEE, BH
EENL, HRELPEELVCUBEEDLORE

Table 5. Clinical state at onset and scan results

Scan results

Clinical

state at Hemorrhage Infarction
onset No No
scans | Positive | ot | positive
: 1 o 8
Mild 2 | (0.09) | 4 | 19.0%)*

5 20
Moderate | 14 | (49 gory | 44 | (45.59)%

6 ) 4
Severe 13 (46.1%) 6 (66.7%)
* P> 0.001
Table 6. Prognosis and scan results
5 ) Hemorrhage Infarction
TOgnosis
No. No. s
scans POSIEIVS scans poaifiye
q
Improved | 22 | (40305 | 61 | cou'igpy®
2 p
Worse or 3 2 g 5
died (66.7%) ¥ 1 (55.6%)
* P> 0.001

155—(59)

REEMEATE.

FERAER DR & A+ + ViBHEROBIRILE
51T €, MEETEROBVWLDZE
(Gt AR DT A B Ml TIAEBI A A < AHESE
7EH,  Z DORSGRILBARE T h ok,

FHEEBEA S+ vEBEAEROBIRRE 6 TR
FHZEE, AL, BEXRFECO=BRHT
THIE L.

HEETIFBRORVWL DR ERAF + B
BMEDDTH, BT Z OB F A RERET
B0tz

Lo LR TSR mEdBRE LD
PEEEThTE Y, FEFEMOELERR L THE
TAULENRHASD.

tk, ThEOHETIHMASF+» VB ET,
ERWHEF—ETOMAF + VB TH Ok
b D, ik L XFER 18~ 8 DM DR
Ax v vHBEETH OO EM L HEL T
frote.

V. # B

BAEFREFAIT LA F + v CHBEERALRS
IFIL1960SEFTHALR & b BFANTRER S h T\ ok
TP®, T DHEFRMAIBIEL T e TRtz IR
THYREBERERVEAZT L8 ENRH L9,
L Lig & A & O H INiEEER BT 5 4 DT,
T MM FE MR S e o T D S 3BIT DIREIL LR D
Mg, B I & IR o\ T A BB
AFE v vRER L.

g i, FRARESESLRG G o HEL & 2 O RFRAYEE
Wik E R IRC Bbh B, WiE I, FEE
HRCEEERZOhE 30T T, RES~
4 BB E L BERAR Y, By Ak
BRI IEE IR 7 5. BB O L Rk
fEHmERL, BIEOFHRTRBEROBEE LI
—F L. SEZ0METLHFEEOHATEFRE
DFERTHZHYD, EROEELRbDOIREIFE
CBEEEREbR AR X D EL 2S5 AL
bhb.

g4, Overton 1o X FUEHEIE L b (B
RHEL®, Tow L HMAITI BRI



156—(60)

<, B, FE 1BEUAOCEHEROZENENTH
BEONTWABRY, WFhd DR TcoHE T
BEMEAMEL,

FAIEDRER CraitH I, RXTEEILEMRITIE &
AERUCTH Y, Bl R BigerRE{Hs
WS fEE DS &b h ot

AR ZE R O\ T DIFHER B OB e oW T o
i L B DA, BRRIEELH—IhTHR
THETHD.

B, —nc REEHC IS RZ Bhi
REFCBHBC R ERCR D, FOBLEVEE
R 5T erm Ly, BEEHEICIIRES
FH CEWT T B R - oBEI i, L
% Early Recovery Stage 122 b5 EZEE fE2
DEFEME D #k B0 BEERE, Thi
Macrophage @ B 5-4%, [ FEHH D — 8 0 ks &
BARMEE LB bh, ThEhEmErHEL
Gliosis ETI DM TSR H L TfT %%
BRTWBPIO = D% it o\ TIHEIE Dudley
AW, DRI L 2EEL 2R DY,

FIEER O MMEFIED e LT\ BT Ie Bt
BB BRI AR IZRE 7 38 iR b h o
73, Kapp 1T J A3 BUERNE o a4 v g & b B
i~ OBRH X g X v ko B X v
FETHLOT, OEREMCIIRAF + v
B i B DTH B P LTV 5BD,

I FHE AR DA P Gt R Lic 2 Bl
FEGILREBR LTV, & hEI ke o~icisE
TIRERB SR e ke bl & B 5.

Hi bR ZE D 5 A1k BRIE OB X b MmERL
sy LIBT R 1 A ~ER T 5 & Waxmann 4
{ORT B, FLIEOFER T W/ NRER
TRZEM B otz O H i bETEZE S D 2z Las & FefE
ERCEEENRLDRETFRL Y COMFEIC L R
I BRmENc e 2 b, fods, Molinari
& kb BesE (HmPEREZER S ) 0 2 FilcF
TE24RFE LI G R Dhic L W S |GV B
510)_

FER 1 DA, BAF» vETRS AR IRE
L 7-E S~ o Hiln23ET LTk b g & 3t

HAEFRERESEE W2k 25

IZR I PEARA Lick L #F 2 bl
CORRIEFOREISDE AL LRIWET
HB.

— % D 5 (M FERE R I T D RGBS b+
ORFEINEES, BiEG  mETI R Fo EL
IO T HEHIC A2 25 X b BAIRZE & FRHH
e b7 5 BARDZ B & b i b BEER
BrEEL WA 23 ELTWS

FILT g Uiz #H|o Extravasation @
ABNIIEFIC $1®, HEHELLEBEMAF + v
ERATBE, BHEEIRA ST LA MIES
1% ‘Cold’ TH2otz. Hib, o/l cife
W MEMCIER IRBALLWEHZ L BRS,

YRR DR A S + v EEHRDC & ORIl
{HEZFEomIT N TH#E L o,

WA % v v OIGMESR, FEERORFERBC X 5
A ¥ v B RDILE X 0 2o TR O BT
F Db OWTIE B E © FRX v hTuw
D, BAF + v NEER X B RERT 02 A
3% 7k TR R & U ifE % 5>

JiB H 1 o0 5 A R BRI B B B CURRIE B f i i
FrRD BN, FTROMBIRLEL, MAF+ v
IXZDETES.

JRARE2E C b FHE & T B B SRR 2 T
ZEH e D BB R RAFEREES 2%, Y
whle b OEHRAENEEE L, X, HZEMALHA
LT WERE O HEILTALVHELD
5.

BAF + VIXFHE CFRIEDTER TH
b, MR CHIZERT RO A bR wWiilic b 5
HEIBELAEELD5. X, HEEEHETLE
I—E LcBBiEE s Bih s L h & o7, BikE
DT L BECHETLER LD LELD
nB. BAMEER CPAZERT RS 5 fcddbivd 23
Wiaite 3 LWEFIOER XA F ¥ v TfTle g
HEELH5.

PEBRZE T A % + v & RIME Y O 21T
TROF XV ECER 2R E \H5FE » K

D,



METn474:5 A 25H

BEA % v VIBHER L ERIRAT R, T4 & O
FER STV B9, F DR T3 NEET
HEBEA D D, EIEAFEOBEEMT L vRk
ERBCEANAR SR, BT R &
bhiciole,

PEEZED 4, Usher 1 X MigBBHE O % 5t
B ORFEIRL, BEGEOEE kX<,
WD LB DET A 2\ DIXFHHNE
WER S I Gutterman 1= X i, FEE 15801
PICBEA % v VD & DI BB FENEL,
FIES BT LMD L DIXFEMRE VL DT
219, FILOERIT L REERERS bR,

Marshall 1 X hiEdgeed o A+ 4 vl d
R PRENGE D B3\~ b D13 % ZErh DER % 7R 3R )
DOHITHE ZEENT B MES Y ENHE %
KEDNTWBD,

PRTERS & BErp DA % v v B C OB ISR
EROMAF + vl bicBie 2 R T84
EABOPNEDE T RETRIES L £ bh
25 EH EORMAOBETREDTFETH
5.

v. 2 #%
CHETHIM 0L 199 flo fEgEdBEe
S03EI DA F v v & HEIT LickgEic o\ Tz
T2,

1) IEtHm5261, BIRZE 12060 &fkE LTD
B2 v VISR IIE 1L, $925% THo
o, T I ATRCRBEMSAN S S R0t Bl
M, FERRZEILFSEERAD S ~ 4 BRIH TR L BHR
AR T v BHEBROBEL EH o,

2) BEMmEHHY EPAZERT R D 2% 5 h B RIS
PR RO 7 W ENEIIC A + » VBl
Eh@Ehole, BEHR1~8BCAFy vz
O CEAZERN RO B B Glix64% DBH:RT B o,
XERIETIRAF + AT R X b Ry
R T s Bbhi.

3) WA TR ERPCHENTRHAS » v
DEERAMMEL R S EE 2 R0,

4) DEEEZE TLFRRAVC BEAETCIERIZ KR
v VEBEERIXEL, X, BAF» vBEEO L O

157—(61)

TRIBCEEN A bR, BRIt oF
AT & o,

5) FEAECAIRFHI DA MG 2R L i Bl % 2
OIRER: Lichs, M3t 2 B HIRIET-L, Hikokk
R 1 BUBNEE i T b/ o bk T 5
27z,

X

1) Dudley, Jr. AW., Lunzer, $. and Heyman,
A.: Localization of radioisotopes (chloro-
merodrin Hg-203) in experimental cerebral
infarction, Stroke. 1 (1970), 143—148.

2) Feindel, W., Rovit, R.L. and Stephens-

Newsham, L.: Localization of intracranial

vascular lesions by radioactive isotopes and

atuomatic contour brain scanner. J. Neuro-

surg. 18 (1961), 811—821.

Glasgow, [.L., Currier, R.D., Goodrich, J.K.

and Tutor, F.T.: Brain scanning at varied

intervals following C.V.A., J. Nucl. Med. 6

(1965), 902—916.

Glasgow, J.L., Currier, R.D., Goodrich, JK.

and Tutor, F.T.: Brain scanning of cerebral

infarcts with radioactive murcury. Radiology.

88 (1967), 1086—1091.

Gutterman, P, and Shenkin, H.A.: Cerebral

scans in complete stroke. Value in prognosis

of clinical course. JAMA. 207 (1969), 145—

147,

6) Kapp, J. and Paulson, O.B.: The nature of

the cerebrospinal fluid barrier and its response

to circulatory arrest on rovement of cere-
brospinal fluid sodium into brain, Neurology.

17 (1967), 720—723.

Marshall, J. and Popham, M,: Radioactive

brain scanning in management of cerebro-

vascular disease. J. Neurosurg. psychiat. 33

(1970), 201—204.

8) McAfee, J.G. and Texdal, D.R.: Comparison
of radioisotope scanning with cerebral angio-
graphy and air study in brain tumor localiza-
tion. Radiclogy. 77 (1961), 207—-222.

N ' R T 4 B R M E B B8
R, B W, & §8,°"Tc pertechnetate brain
scanning 1= X A RMEREECBE B AR

28 (1970) 124—134.

10) Molinari, G.F., Pricher, F. and Heyman, A.:
Serial brain scanning using technetium-99m

3

—

4

—

5

Pty

7

—

in patients with cerebral infarction. Neurology.
17 (1967), 627—636.
11) Ojemann, R.G., Aronow, S.A. and Sweet,



158—(62)
W.H.: Scanning with positron-emitting
radioisotopes; occlusive cerebral  vascular

12)

14)

13)

15)

disease. Arch. Neurol. 10 (1964), 116—126.
Overton III, M.C., Haynie, T.P. and Snod-
grass, S.R.: Brain scans in nonneoplastic
intracerebral lesions. JAMA. 191 (1965),
431—436.

Tow, D.E., Wagner, HL.N.,, DeLand, F.H.
and North, W.A.: Brain scanning in cerebral
vascular disease. JAMA. 207 (1969), 105—
108.

WOk B OB m H OB O F OB W
o BAEMER M EEE & RTE L REE, 1L
(1971), 125—132.

E M, & %, U o,E #:"°~InEDTA
DFy bbEXhetslivys2s7 4, BE

16)

17)

18

—

19)

HAE SR RESEE H2% B2 5

&k 31 (1971) 174—182.

Jsher, M.S. and Quinn III, J.L.: Serial
brain scanning with Technetium 99ra per-
technetate in cerebral infarction. Am. ]J.
Roentgencl 105 (1969), 728—733.
Waxman, H.J., Ziegler, D.K. and Rubin, S.:
Brain scans in diagnosis of cerebrovascular
disease. JAMA. 192 (1965), 453—456.
Yamaguchi, K., Uemura, K., Takahashi, H.,
Kowada, M., Kutsuzawa, T.: Intracerebral
leakage of contrast medium in apoplexy. Brit.
J. Radiol. 44 (1971), 689-—691.

W\, B R, R o R R
i R —Re e & o B B 17 ARG, BB
EphERic, 31, (1972), 1090—1099,




