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Table. 1(a) Clinical findings of each subjects
No. age sex symptoms attack HT DM HL Cig Af IHD bruit low API AA Tx course
neurological retinal fre. dur.
(site)
1 81 M LH il S — — — — + — — — — w 7 Mos.
2 67 M RHS 1 L - - - + - - + — + I 24 Mos.
3 68 M left 1 L + = + + = = + = + T 28 Mos.
4 75 F RH 1 S — — + — — — — — — T 42 Mos.
5 78 M left 1 L + - + + — - - - + T 6 Mos.
6 78 M right 1 L 4 = — + — + - + - C 27 Mos.
i 79 M LH 4 ) - - - + = — — T 54 Mos.died (AMI)
8 81 F left 1 L + == + = = + o= T 60 Mos.
9 82 M RH left 6 S + — — + — — + T 36 Mos.,died (CH)
10 61 M RH 2 ) -+ — — - - — - T 28 Mos.
11 65 M RH left 6 S + == = = == = + = = T 57 Mos.,CI
12 7 M LH 2 L - - - + — — + T 46 Mos.,died (pneumonia)
13 82 M LHS 2 S + - — + - — + + - C 48 Mos.,died (RF)
14 85 M LH 3 S = = - + + - = TW 1Mo.CI
15 67 M LH 1 L + — - — — — — — — T 53 Mos.
16 71 M LHS 1 L - - - + - - - + - T 36 Mos.
17 75 M RH 1 L + + + + - - - — — T 1 Mo.
18 84 M RH 2 L + — — + — — - - - T 37 Mos.
19 66 M LH 2 S + = + + = + == = = T 34 Mos.
20 67 F LH 1 S + + + — = — — — — T 60 Mos.
21 72 M LH 1 S + — - + - - — + - T 60 Mos.
22 84 F aphasia 3 L s = = = == 2 &= = — TB 9Mos,CI

(Abbreviation) M : male, F :female, RH : right hemiplegia, LH :

left hemiplegia, RHS : right hemi-sensory disturbance, LHS : left hemi-sensory distur-

bance, fre : frequency, dur : duration, S:short, L :long, HT : hypertension, DM : diabetes, HL : hyperlipidemia, Cig : cigarette smoking, Af . atrial
fibrillation, THD : ischemic heart disease, API : ankle pressure index, AA : aortic aneurysm, Tx : treatment, W : warfarin, I : ibudilast, T : ticlopidine,
C : cilostazole, B : Bafferin, Mo : month, AMI : acute myocardial infarction, CH : cerebral hemorrhage, CI : cerebral infarction, RF : renal failure
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Table. 1(b) Ultrasonographic and neuroradiological findings

No. US findings AG findings CT findings SPECT findings TIA
Lesion Left plaque (mm) site Right plaque (mm) site subtype
carotid height length carotid height length
1 Bi n 4 7 EC n 4 7 IC normal none normal Car.
2 Bi n 4.5 10 IC m 3.8 10 CcC IC St-Bi lacuna normal Emb.
3 Bi St Occl IC St-Bi, lacuna (R.thalamus) normal Emb.
VA Occl-L.
4 Uni m 5.5 20 IC IC St-L. lacuna normal Emb.
5 Bi m 5 15 1C m 2.8 10 IC IC Occl-L. none focal Emb.
6 Bi St m 2.7 9 1C IC Occl-R., lacuna Emb.
IC St-L.
7 Uni Occl IC St-R. lacuna (L.thalamus) focal Emb.
8 Bi mUl 3.5 12 IC n 4 14 CcC none Emb.
9 Uni Occl IC Occl-L. lacuna (R.thalamus) normal Emb.
10 None intracranial L.cortical (PCA)inf. diffuse (M-PCA) Hem.
IC St-Bi
11 Uni Occl IC Occl-L. watershed Inf. diffuse (MCA) Hem.
12 Bi m 3 11 IC mUI 2.5 12 IC IC St-R. lacuna+PVH diffuse (M-ACA) Hem.
13 Bi m 5 20 1C m 5 12 CcC IC St-R. watershed Inf. diffuse (MCA) Hem.
14 Bi n 3.5 10 IC Occl IC Occl-R. watershed Inf. diffuse (MCA) Hem.
15 Bi m 3 18 IC m 2.7 15 1C normal lacuna focal Lac.
16 Bi n 2.5 5 IC m 3 10 IC IC irregular lacuna normal Lac.
wall-R.
17 Bi n 2.1 3 IG m 2.5 9 IC normal lacuna normal Lac.
18  None lacuna Lac.
19 Bi m 2.5 11 (@ m 2.1 9 1C none normal Others
20 Uni n 2.1 3 IC none normal Others
21 Bi n 3 4 IC m 2.1 8 IC none Others
22 Uni m,n 4 19 IC L.cortical (MCA) Inf. focal Others*

(Abbreviation) Bi : bilateral, Uni : unilateral, n : nodular plaque, m : mural plaque, Ul : ulcer, St : stenosis, Occl : occlusion, IC : internal carotid,

EC : external carotid, CC : common carotid, VA : vertebral artery, R.:right, L.: left, Inf. ! infarction, PVH : periventricular hyperintensity,

PCA : posterior cerebral artery, Car.: cardioembolic TIA, Emb. : microembolic TIA, Hem. : hemodynamic TIA, Lac. : lacunar TIA,
Others* : suspicious of Emb. or Hem.
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. BRI (BLE, DSFEOBE) B X ULER (§

b . MEZALDOEH) CRHEL 72,
4 N :‘:nz':; $ 1 AROBBET L LT, BIEEHERILET

EC

CC
ﬁ
Intima-Media Complex (IMC)

Fig. 1 Definition and determination of carotid
plaque
Plaque is defined as thickened IMC of 2.1
mm or more in height.
Plaques are divided into two types according
to their ratios between height and length ;
nodular plaque (b<3a) and mural plaque
(b=3a)
(Abbreviation) IC:internal carotid, EC:
external carotid, CC: common carotid

MR MERZ (BT plaque) ZLITHMEE L7,
Plaque 3 E-FEEEE (LI IMC) OE S5
2.1 mm DL EDOBEEMERE & E&E L, plaque DEE
BRAOIMCET, ESFIMCOEEH 2.1mm
ULEETIRERITERDLLEY, ZOBEIEEED
i & 29w Tplaque # M1 ® I & < nodular
plaque & mural plaque 125348, % plaque D#AE
& (plaque tb) 13, #ERSh7-EEIROARFIXT
% plaque DEIE THE Sz, B BERED 50 % LA
b 70 %A DA B PerE iz, 70 %L ks
ZEAZEMZ L & L, plaque D FEMHZEL 2 1B HEEE
fbeLT&ERbLK,

W I B A R E B R & 2 v ik IV-DSA
TRSNIEELD, 1) Y, 2) BETE, 3) ks
(50 %LAL 99 % LA DERERRAE), 4) FAZED 4 BT
SHELTC,

CT FTRIIEEROEE, SHcEIHwT, 1) &
£il, 2) 777 (MEHO/INMEE), 3) FEK
BHTHZE (BNERBIRESOFEE), 4) EFUEE
2 (BN FEREIRESE OFEZE) O 4 BNCHHEL 7.

SPECT PRI » 5, 1) IEH, 2) BEHE
DIET (—ERERESO—EOKIE), 3) &hK
FHBIRESO LERET (MESSIRER 2
KREKIE) ©3BIHFEL T,

&9 2 REIIR-RIEEIRER OB I, y-FEEs
CT ##& b L < I¥ ankle pressure index (API) #HI%E

o
(o

(4)

E 95 mmHg U EHBHD, FIid o hDREES
BEEZZITTW2 b0, FERRIEZZHERMHE 140
mg/dl LAk, &7z 3FERIR IS 21 & DGR &
ZFTws b0 L Lk, BIRIMEZMERI VAT
B — VB 220 mg/dl A EZR LI b D, F72138E
CIEERBWEAZIRAL TV b0 L Uik, BE
1% smoking index (— H BZMEZAH & B E 5 & D
) T20 U EDbDEHFD & LIz, LEMEIOEE
DL ERITHEREL 72,

154 1=

MNRO—EFREFR1-a, bITRT,

1. FERPRAVEETE : BIME X 15 5, BRI IZ 2 4,
ERRILAE I3 7 1, B2 14 6, LERIENE 2 Flic &
SNz, £ 7-5EE bruit 13 7 HITHERE N, 25D
EEAFE=2U AT 25D 8Flb- 7.

EPF 2 B R 5 B, KEIIR-FRREEIIRD
BEEFTHDY, ZOWNFIZ KNS 361, API
EAEDY 4 BITH o Tz,

FEOREEIF 1 EN 126 % <, 4 EMED DD
i3 36T, FEIEDE XX short, long 2% <11 #5H
=7z,

2. SHENIREEEMTERT R  EEAREIX 20 Bl
WZH BN, HENFRIOALO DD 64, MHEFEE
B 2314 B & - 72,98 25 O P 3R i3 plaque 25 28 {E
(nodular plaque 10 f&, mural plaque 18 1), PI%H
ENIRIRZE DS 2 A, BAZELS 5 AT, nodular plaque L,
mural plaque kb3 4 0.23, 0.41 Th - 7z EEMH:
i3 2 flic A sz,

REE SN KIHEER (R &) CEEEE
EOBFRER 2 WWRT L, BEIOEEIIRICHELE D A
SNz D19 BIT, FEBMITHRHE 16 Flic A
Sz, L LIEEHEECHEIIERETE L 45
iz, 2 BE& plaque DEE, K& ICIZEMA, FEHM
R CE I b o 7o MR ER T, £HNTRZE D &
5N, ZONERIE mural plaque #3 2 7, FzEH3 1
B, BAZEMN IPITH -7 (F1-h).

3. BIMERFZATR  ME R IZ 16 B2 fifT
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Table. 2 Relationship between ultrasonographic findings and laterality of TIA symptoms
TIA symptoms
ipsilateral carotid contralateral carotid total
Ultrasonographic findings
normal 3 6 9
nodular plaque 4 6 10
mural plaque (Ul) 10(2) 8(—) 18
mean height (mm) 3.4 3.3
mean length (mm) 12.2 13.5
stenosis 1 1 2
occlusion 4 1 5
number of cases 19/22 16/22(1 case doubled)
with carotid lesions
(Abbreviation) Ul : ulcer
Table. 3 Comparison between ultrasonographic and angiographic findings
Angiographic findings
normal irregular stenosis occlusion total
Ultrasonographic findings
normal 4 — 2 — 6
plaque 11 1 6 1 19
mean height (mm) 3.2 3.9
mean length (mm) 10.5 12.2
stenosis — - 1 1 2
occlusion 1 — 1 3 5
total 16 1 10 32
Table. 4 Comparison between CT and SPECT findings
SPECT findings
normal focal diffuse total
CT findings
infarction(—) 3 1 — 4
lacuna 5 2 1 8
cortical infarction — 1 1 2
watershed infarction — — 3 3
total 8 4 5 17

h, PISEEBhARIEZE L 8 I GREaaER 7 41, BEEM 141,
205 H 2HNEHANE), FAZEE 561 1 BRI
Mg L B, BT 1Flcssh, EFI 3D
272 (F1-b), IhEBEFEFRR T2 L, £3
DT &L, MERE TREDA S R0 1Bk (16
A) THEEWH TIE 11 R plaque 233D & v lz,
—7, BEWRTEREDHSNLH -8k 6 Aorh
b MERE THREN 26H Y, 2055 14 (No.
10) BEEENICED Sz (E1-b).

(5)
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fEole7 7 FBITH STz (FRA4).
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ZIMFAE T 2w U e 2 (5 Fl) i R EEREIRDHZE
PROIH (37 1-b), BINRE BEHEELE &)
MBH->THIEFEZ SPECT TR 341 7 7 +4#1 (7
B, MRZEF 2 F) BH sz,

6. RAFwEIIEMOHSHE: [TIA OERHEFIZ
Wi | L [ FIE] cié> CERIT 2 &, K10
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b BEEND DY, 2 IFINMENESERESL 3
D EEEC X 2 REOFEMLEE, EROIE
BRICIZREEE N 7 73R X 28T 77 (high-
intensity transient signal) OMHENER EEZ 5

HOE OB Ok ¥ &

B EEET

gﬁ!

NBHNN, IR H R T Tbher o7,

I 2 1% Denny-Brown D18 z 7z & SHEHS o
SRELLNKOIERRICEZHDTY, 7T7a—A4A
B LMERRZS I & 2 B MATERER T, 2 130 E
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carotid TIA

US/AG Findings: occlusion/stenosis/plaque*

\

CT/SPECT Findings: watershed infarction/

lacuna**

diffuse hypoperfu3|on

Cardiac disease : Af/MS/AMI

I type I

type

I type IV type

hemodynamic TIA microembolic TIA lacunar TIA cardioembolic TIA

* ulcerated plaque
** compatible with sumptoms.

focal hypoperfusion if present.

Fig. 2 Diagnostic procedure for differentiation of carotid TIA

subtypes

(Abbreviation) Af: atrial fibrillation, MS : mitral stenosis,
AMI : acute myocardial infarction
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Differential Diagnosis of Transient Ischemic Attack Subtypes according to Their

Mechanisms as indicated by Neurosonography and Neuroimaging

Toshihiko INAMOTO, M.D., Tetsuo OYAMA, M.D., Akihiro KIUCHI, M.D.,
Daiji OHNO, M.D., Kiyoshi KANAYA, M.D., Masaru TAKASAKI, M.D.

Department of Geriatric Medicine, Tokyo Medical College

This study was conducted to propose a classification of transient ischemic attacks (TIA) and the
diagnostic procedure for differentiating TTA subtypes by neurosonography and neuroimaging, and apply
them in clinical practice. TTIA was classified into 5 subtypes based on their respective mechanisms ;
microembolic (type I), hemodynamic (type II), lacunar (type III), cardioembolic (type IV), and the
other TIAs (type V). Twenty-two patients with carotid TIA were studied using carotid ultrasonography
(US), angiography (AG), brain computed tomography (CT), and I'2*-IMP single-photon emission
computed tomography (SPECT). US revealed ulcerative plaque, stenosis, and occlusion in 2, 2, and 5
patients, respectively. In 5 cases of occlusion and 8 of stenosis comfirmed by AG, both US and AG
findings indicated that 13 patients with severe carotid lesions were type I or IT TIAs. CT demonstrated
11 patients with lacunae, 3 with watershed infarction, and 2 with cortical infarction. Of the 16 cases, 7
were symptomatic including 4 patients with lacunae (type III TIA). SPECT showed diffuse hypoper-
fusion in 5 patients, all of whom had infarction and severely stenotic carotid lesions. These 5 were all type
IT TIA. One patient with atrial fibrillation but without any significant carotid lesion was considered to
be a type IV TIA. According to these findings, types I, II, III, IV, and V TIAs were seen in 8, 5, 4, 1,
and 4, respectively. Clinical data showed a high incidence of attacks and stroke occurrence in typell TTA,
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even though all were treated with antithrombotic drugs. This suggested that the type II TIA could have
a mechanism other than thrombus formation. Furthermore, retinal symptom and/or cervical bruit due
to carotid lesion were frequently observed in type I and IT TIAs.

Long-duration attack, which might be induced by a small infarction neighboring the symptomatic area,
was seen in type III TIA. In conclusion, TTA subtypes could be identified clinico-pathophysiologically
according to these diagnostic procedures and seemed to be useful in developing the most appropriate
treatment for TIA, although neurosonography and neuroimaging were necessary to differentiate them.

{Key words) transient ischemic attack, carotid lesion, neuroimaging, etiology, differential diagnosis.
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