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Recently, various angiographical findings such as slow emptying of local arteries, early drainage of
regional veins or mass effect due to edema have been recognized as the signs of cerebral infarction. An
investigation was made in order to assess the correlation between the incidence of the signs and the timing
of angiography. The material available for evaluation consisted of eighty-eight consecutive cases with
cerebral infarction in which serial cerebral angiographies were carried out within one month of the onset
{Table 1). The criteria of angiographical findings in cerebral infarction evaluated in this study were
summerized in Table 2. with the presentation of some illustrative cases (Fig. 1--3). From the results
described in Table 3, 4 and Fig. 6., it might be stated as follows.

1) Delay in the performance of angiography after the onset would result in lower detectability of
some positive findings.

2) “Early venous filling with or without blush” was observed in high incidence within a few days
after the onset.

3) “Mass sign” was revealed initially after a few days from the onset.

4) 1In the other findings it was unable to prove a significant correlation to the interval from the
onset to the examination.

Actual alterations of the findings observed in the follow up studies of our series were summerized in

Table 5 for the sake of completeness.
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Table 1 Angiographical classification of 88 cases

(1) No abnormality -« c-seeevrveereieriinnnenn.35
(2) With abnormal findings -+« eveveerieninnns 53
in the territory of------
middle cerebral artery------.-o-eiq2
posterior cerebral artery ----ooooeev 4
anterior cerebral artery ---ooeoeeo ]

anterior and middle cerebral
ArtEries -+eeevevesesareranicnciciinns |

Occlusion of internal carotid
Artery «ereressriersisereieneieiii. 9

Early venous filling of deep vein--- 2

Mass sign in basal ganglia--------oeot 1
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ISR ¥ 1B BRI CRIFTK A B o e b
DICfR-ofc. 8SHEF D MR fLds B D43 ¥
% Table 1viRd. 7o LERIR S hic BEBHIR S
BT P 5 FRE P RIRE i Ah T,
MR O FHk 1k —fgE % B LT AT
2%, MREHREO T e 5 a3, JEHIEABLG
L3~4WE 12T, Ebce~THE 1
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BEOHE

Table 213, f¢3K @ #if, & < 1 Taveras?®,
Ring®™ iz X 2 b 0% B#E L LT F & MiEgEc
BT HMMERET R ThH 5. TR L RERD O
HIEEEBLTHELTH B, S0 5 LIRAR
ERHE LRI RIXAM, BilcgshadboTh
5. Ih bR Rodc B kil oFE 5 L

Table 2. Angiographic findings in
cerebral infarction

1. Visible point of
occlusion

2. Absence of samz‘ 1 .
(A" vessels inlit’:; ( > With or without
AL e retrograde filling
3. Local stasis or

slowing (stenosis)

4. Early venous filling
(BY* Abnormal vascularity (blush)

5. Mass sign (edema)

6. Abnormal caliber of vessels

cco (dilatation, narrowing)

(D) | 7, Extracranial stenosis

*  Angiographic signs investigated in this
study are A and B.

RWEBLhBbDLHBT L, FRTROKEN
DA DKERIC B 52 D EHL 2 e D
T, FhE b OB LICHE] O MR 2R LT
Bt g L i HPT R BAERC LTk <.

(1) PAZESH BB AR i 2%, o
DOPAZETIRERMS L THT LS SRR 5
BRTHR. 2T

(2) G CHE%E 5 MAFSIEF TR L
T B8, FTichbER KRB L
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Fig. 1. Cerebral infarction in the territory of middle cerebral artery in 52-year-old male. A, B: Right
carotid angiograms obtained 3 days after the onset.The film of arterial phase at 1.5 seconds alter
injection-start (A) revealed ““filling absence’” of orbitofrontal, precentral and central arteries. The
later film showed retrograde filling from the anterior cercbral artery only in the orbitofrontal area.
“Filling absence of a branch or some branches” was diagnosed in this study, whether retrograde
collateral circulation was demonstrated or not. The film of venous phase (B) revealed midline shift
of the internal cerebral vein due to edema. C: Examination at 67 days after initial attack disclosed
complete clearing of the occlusion in orbitofrontal artery (4), and slow progress of opacification
(“‘slowing’”) in precentral and cenfral arteries ($). Note “‘the change of calibers” in visualized
arteries between the first (A) and the repeated examination (C).

[rfsdE (slowing or stasis) {3, Fig. 1 C,

HARRE SR MBS HE F31% 5105

FHHAz Licdiv, Fig. 1 AR X5 I/l
(Absence) XbbAhHA, —F O MBEHIIATHIE
BT EERER DT ER A GEN S hin { & bk
FrRELTH Y B,

(3) RFWEBIRAEOEFETORNE

RS E X bR BFie. KIBEIC T B
B, COBPHTORNEEED L ORBIEL T
55w L ot-0T, CoOHEACSENRM, 5
BRI SR B D WTFhocic b,

¥z,  EFTEEER o MTHER  (Retrograde
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Fig. 2.

64-year-old female.
occlusion of the left internal carotid artery (not illustrated here), and the left intracranial cerebral
arteries were opacified clearly via posterior communicating artery by vertebral angiography(A). Ho-
wever, the pericallosal artery(4) showed slow progress of contrast filling and emptying(B: 3 seconds
later). Autopsy revealed infarction mainly in the anterior cerebral territory and in a part of basal
banglionic region.

filling) OprRE, FRIFNCLIE 3 2O R iz £k
H5HDIDT,AIRE LTOHEAYE 2 Twiny,

(@) R icEREo FIMHE L, Wbd B
Blush DR BAEHCB LTI, FE D O
TTIeh 5O THMENET 5.

(5) N4MiZEIC A BB Mass effect 13, 4T
i F o Mg L 5 D TH S, ZOFFR
DT~ 7c space taking sign @ F¥ic k
27z (Fig. 1 B, 30Q),
LiEAfcE T2 3THOMR E Bflicg Fh
5 2HDRTRA, FEIED b ISR F coliiE s

Four-vessels-angiography carried out on the day of onset demonstrated
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< Table 3 & L.
(1) FrEA%E (Table 2) O AMCIET 2
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Table 3. Each abnormal finding related to timing of angiography

Local

Visible .
g | ot | Mwee | swieor | EVER | Maw s | O | O

~ Within 1 day | 5 I ol R 12000
) days [ 3 1 4 4 11
3 days o 4 1 1 4 2 8
4 days 1 2 1 2 1 3 8
5 to 7 days 1 1 3 1 3 13
8 to 14 days 2 1 2 3 7
Over 2 weeks 4 3 7 3 14 29
) (35) (88)

* Early venous filling
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DEHVRXBTLE, BERBABXFET AL
3, NEREME Bl Tz 20 REYET S
b D% AR LT HRARE & OBtk X BIfE T 7
W, Figs 1R TEGIO & & & xdd (BAZE)
DI X o T gAEfT 0 (slowing or stasis)
CEDTWL S EehiERmsE LTilrso &
TRWNT X ot

(2)  RFTH 7S EIR D R BLOPT RILBIAE
TOLEZAREID4HUAD DR BT
5.

(3) Mass effect 7R3 FTRITI2HICA B R
7. FBIE 2 HEAADOFEFC Z OFF Ro HiBlas /o
ZEREFERA LY, Col2oRRIIkoOMmh T
H%. HRBEERD5E i PAZEMEDOFT R (Table
2OAMC & Eh2dD) bofclD9f,
Mass sign (XFFAET 5 2 MO EDERD HIESS, Hil
AHEINMEE S ShTwbdho 24, 51
BT FDIERERZR O il & L 7o A5 T H b B
ELENLDTHB.

(4) Table 2 A, BHfio 5IHADAT RO
ThrOFEEM S & Lic LT RIERR L HE

HAREE S #ee & i3 Sis1& 351095

fable 4 Abnormal findings (A and B in Table 2)
related to the time interval from onset
to angiography

Number of /[Number of
abnormals/ objects

(%)
11/12 (92%)*

Onset to Angio.

Within 1 day

2 days to 7 days 23/40 (58%)*

47 (57%)

8 days to 14 days

Over 2 weeks 15/29 (52%)
Total 53/88 (60%)

significant difference (P <{0.05)

L, WAL TohE 7 e » P LTFig 4
E Lt FEEREAEE LT, BREREANER DI
Lici o TR RIEMEAMET LT RS
bhsa., FBELOHOWMERY E Lo, ik 18
ORI ¥ L DIREOFT RIEHHR %4 Table 4 1w/R
7

(5) FHELTH 1EE OMMEREOL L H
% IRIRE AR T b o b ok, SEO

Table 5. 19 cases of repeated angiography

O No changes in findings 11
/with positive findings 9‘)
(withaut abnormalities 2,
O Changes of positive findings 8
1st examination 2nd exarnination
Interval Interval ]
from findings from findings
onset onset |
lusi f MCA | h ith | ’
1 4 days g.(‘:}:.;?u;r:l dumass(_—}_sig::anc EE WAL 35days No abnormality
9 2days g%c];siwun of MCA branches with 5m No abnormality
o Occlusion of MCA branches with om Recanalization, but
il mass sign slowing of sorne branches.

2days E.V.F. without visible occlusion.

5days | Disappearance of the findings.

2days E.V.F. and blush without occlusion.

l4days | Disappearance of the findings.

9days Severe stenosis of ACA

20 days Severe stenosis of ACA

15days Complete occlusion

3m Progression of stenosis

1da Occlusion of rt. ICA
Y No midline shift of 1t. ACA

0 | =~ | @ | o o | W

d Recanalization of rt. ICA with marked
12days | idline shift of ACA to left.
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Fig. 3. Occlusion of internal carotid artery producing a large mass effect in 71-year-old female.
On two days after stroke angiographical examination disclosed occlusion of the left internal ca-
rotid artery(A) and no midline shift of the anterior cerebral arteries visualized by right carotid
injection (B). Repeated examination at 10 days after the onset dernonstrated recanalization of
the left carotid artery and marked shift to the opposite side which was considered to be due to

cerebral edema.

RREBIFIIBITH Dk, FhbDEZEEY ¥
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ME, BRSO TIEEREBL 428 s bt v
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I T TR Be B D A AT o A D Wi R
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W OB E A T ST X iz,

TP RO TH HH Fig. 1 AR
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FORMFHED & Y Hie b HEETHh & T 5
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iz, ZhUEEER O 1 20w, TEESEREGIRE
T A E LT, PAZERLE DB L slowing
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(1) RFrEIR B & REE A A &3
% Mass effect O Rz, HiAciE & fr
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MWD T, Tkl
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[EGAETT 3 545 ThbEIfTE © BRURINC X
DTEMiERE E VD, FLELS E T Mass
sign F{IZE L7 FE6E H 6 3 H L EREA SEM
T, FONBIT TR EZATHS.
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B ERf-bD L2 5,

(2) HicREHROAEERM 5 EIEH 7R



WAT474F 1 H25R

Detectability :
of positive findings ( % )

100 o

50 - i \/‘\"‘
- e

Interval from onset to angio. ( Days )

Fig. 4 Detectability of positive findings related
to the timing of examination.
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