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OEHEIEE & LT, REERD O EH ECST %
(European Carotid Surgery Trial) ¥ 7 /& NASCET
1% (North American Symptomatic Carotid Endar-
terectomy Trial) CEHHIF 2 HFERH %, ECST
HREEEFEO R 5 NERRICEERR W L E X
b DT, BEFHATIHEL LT oL D
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T 75— (mobile plaque)

LOHELHY VYR D—02EZbNB,  AUEEOCEA R EMT S L5 CHERLT
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1) AbuRahma AF, Wulu JT Jr, Crotty B: Carotid plaque ultrasonic heterogeneity and severity of stenosis. Stroke 33: 1772-5, 2002

2) Biasi GM, Froio A, Diethrich EB, et al: Carotid plaque echolucency increases the risk of stroke in carotid stenting: The imaging in ca-
rotid angioplasty and risk of stroke (icaros) study. Circulation 110: 756-62, 2004

3) Biasi GM, Mingazzini PM, Baronio L, Piglionica MR, Ferrari SA, Elatrozy TS, Nicolaides AN: Carotid plaque characterization using
digital image processing and its potential in future studies of carotid endarterectomy and angioplasty. ] Endovasc Surg 5: 240-6, 1998

4) Jahromi AS, Cina CS, Liu Y, Clase CM: Sensitivity and specificity of color duplex ultrasound measurement in the estimation of internal
carotid artery stenosis: A systematic review and meta-analysis. ] Vasc Surg 41: 962-72, 2005 '

5) Nagano K, Yamagami H, Tsukamoto Y, Nagatsuka K, Yasaka M, Nagata I, Hori M, Kitagawa K, Naritomi H: Quantitative evaluation of
carotid plaque echogenicity by integrated backscatter analysis: Correlation with smptomaﬁc history and histologic findings. Cerebro-
vasc Dis 26: 578-83, 2008

6) Prabhakaran S, Rundek T, Ramas R,’ Elkind MS, Paik MC, Boden-Albala B, Sacco RL: Carotid plaque surface irregularity predicts isch-
emic stroke: The northern manhattan study. Stroke 37: 2696-701, 2006 .
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Paint

L OTARTEBRIRL, EEHMEOFHMETORITI NI S,
MEDEREEHEDHE ST, EREMEEETHD. :
CBERREREET, SRICEOEREBEICRETEDDTEMEBBLTHIRE
@@a

[FU®HIC

— 382 b 2 1M 35 4E (transient ischemic attack © TIA) EE OBEIZH 72 1), BEEEELMNE O FFHili i?f?
RS DPED IO R b OTHAHDS, il *Fﬁi’i’ﬁ/{/?a PIZOWTHRE L
YN THhH, HEEOWEC XY EOBRENRITTT L7 %aét@,%n%n@mﬂ
W2 BIRL, FTRECHEEBROBELFMT LI EPNUETH L. F2REE
LD, BAT - @b A001, Fnbh L CEBLC) 2 TIREETE 2 2T TWw BN
H5.

BRIRE

® BB ERRE

SHEIRBE IR IEERRE & L B, ERET, A/F%%%T%M&T%&&?
T, TIA BEOB %’m%ﬁ%ﬁﬁﬁwlof%% L LBREOFHICLY, TRIFRE L
END Bo T ENEZELHLEOTHFTIC ML=V P2 BATBLLENRS 5.
Ayfi/ﬁwéwéﬁk’%fﬁbﬂfw%@f EF LD TRELITIHELZT TR,
LIZL MR LTALBTL)—ESINTLHE, WOT/ INTIHRE bR HENE N,
@ BERZIERE

He TN REBENS, TIVANRY 7 OBHERDHEE T CRERE VBT H 5. K-



3. FEIEERIE DN

Left CCA Doppler

Vmax 73.8cm/s_|Vmin
Pl 1.56(Ved) |RI
Duplex R7S
B T— NER LCEBOY YV TILRA Y hEEREL, MRREEETRITEDHEE

20.0cm/s |Ved 20.0cm/s |Vmean 34.5 cm/s

0.73(Ved) |S/D 3.69

NO—RTS

& Hh>5—RISENT—-RTISDEN
A5~ RIS TROEFOERREEO>TVSHIBHTEYT, BEETS—IEEM

B3ZEPDD. ND—RITSTREFREOBLSBAS—HDD, BEBETS—IHEN

CEEBRICIESRTED.

¥ TNV HEBITEMTEA LTV, WEIVNSC, BELELNTWELDIZ, +ok#
BLrEWN T D o hREDPHE)REEBETHAHLELTBVIN LV, Bz 7 VARY 70
EEIIHHTICEN, LB THENNLZEGREELZLNTEL. TNROE I&LEL

Tty POBREILLD, RAFIVESBERL T AHELH 5. %x~w~iﬁ%&m
FOT)Ey FEEE LD oTWADT, ML THENRTVWLOERERL Ty b LTEL
&,%@%%@Wﬁ@@%ﬁ%ﬂ%ﬁTpk#f%a

PVEREREOBIEEL LTI, Duplex 75 & wbhs, B-E— FEBRTHHOME ST V7
VU TEA Y NEBRTTC, MREEORHASTE AR DE, H9—F 7T (TERIEN
T=RT b)) OB OPLETHE. ST = FT7EAENO S EDM
MOABHTELDT, 7—F 777 ML ABEE TS — 7 DHBICEATH A (K 2).
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FUE TIAZHEOER

Dynamic flow B-flow

142y 70— E2) & B-70—(GE) LK DEEHARLOMH
FIREREDH, MROHHDMERD 510 UdHHDDEMHT 2T LN TES

footre s LT, MEMI 70 —EHEIIZ LARIZ WS A F3Iy 7 70— B-7 U — 72
& (B 3) OBkRBIEdH B LR DR 2 EFEICTE 5 O THERTH 5.

T —=NRE T~10MHz i D) =7 70— N ERT, T CRAZENTESL LI
3.5 Mhz §ifaD 7 & 70— NHPFERLETH L. F/26MHzFIEDO Y =7 71— X< A
yuay Ny 7 AL JENBNE T —RE DS EFEBETRESIZWEE#MHT 501218
@ WWEF

SHENE S AR LR E P TS o 72 IRBEETO MR TH 5%, 0 —_OBEESTT L
WOT, Ny FETIMIORBETHAET L2 L2 EIET 2, @EImE L, L LEET 5
MW & BOS AN E 28T 5. TIA TEERE L2510, YENZRMICBEL, &
BERIEDH LD E ) P RREOVLEFEZ LT TN ETERTH A, FMTTX 57207
BEBIIRRETHS S, WEBRENEE CB-E— FEAT— FFISETAF v T 5. s
PEFRED R ODIUE, SREEZERI L, SR EBORRIEH M ®EE S 3Hl LTk <.
B RUHE R LB A 200 em/sec Bl & 7UE NASCET T 70% Dl b DskzEdsidh 5 L fiEE T &
L. FTOBREMTTS— 7 OMWRFMEITH. HRAONESRIZTESIEMLICH D, EE
WD) =27 7a—=RTEFERZICCVEHEEH LD, TOL) REEEFHEELESICIS
MHz BEDY 7 & 70— W02 C, PR T CHRETILE DS (H4), F
7o MUFEREEA 300 cm/sec R T B &, BEKD) =770 =T R 7 I HEEI I — /38—
70— L CEMBIZIFEREDIFHITE 225D, 7 Ju—_eHd X b E#EO R
* ERECEHIITTRE CH 4. SRR L FHMICEBIL L T BERH LD T, TE5
PTIEREICEHI R T o CBCUERD B, TIA THRETABNIID L0 d Lz nwads, Bz
OFERKE L TCKERBEEDS D 5. i - WEBEEELEVI b HLOT, BEMHIZ n-PA
ARG T 5 LRTHEBII S DR A S, KERMGHESSEEIIRICER L T 2541003, MEEE=
77y THROLNLEDOT, RELLORNALHIZTE(EHS).

77— OMWIREWE, o —EE(Ee), EEMERET), B—(Es), WEkE(E9) D
ST %4T) . REELI— 7S — 2 AEEL IR THER SN TV Z 2L, A7 b
EEOBIIGENTERDO Y A7 HWE., TLEME TS — 2 3AK{bE ML, Sk
T — ZAIMEE RS VW L e KT 5. BEMOWEINE TS — 7k, BHEOBROERE
PEWOEIEE T, Wk HCEA7ZTREWIFTO e NER BN TTo 55,
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S 7MHzZ UZP DO 38 MHz 05 70—~

oIREEE

/

KR RE A O

REBIROMEANENE U =7 TO— R TR T a0 (EREE) . 3.5 MHz Ot
IO REFNTHI— RIS TERE B, NERIGEMEE TN TS, 7R
ERBD T (& DB DE R EB S U T 5 (R,

ErEE V EEE EEE

) TS5—ODEENEE
EEEIFIR SBEERFELHA, SEEEEICRVBEERY.
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3. FEBRERIMEDFHE

(B8] TCD (T K BH K INENRD IR
KEHRUTWDERBEEFSH MES.

O REEEEREE |
@ #%5EE R JSHRE (trans-cranial doppler : TCD)

TCDE F 7 IREL DR VWEBTH LS, TU— NS LEETHLDT, "y PN
Y FEACTB IR RBEIRD O OMRES * BEREER L CE=/—T& 5. BTF25E8
TEHE, F7SMBEEROFRIZ [Fewo] L) L) aEoEsffo A EEETEVES
(micro-embolic signal : MES) & L CTHIET & 2 (1 10). HBEBER»POMAETS &, AELZEX
B e L) pRINEINR, BRENENR, ATABENROMAEE s ETE 5. BARMNIHEE
BARRL, BICEHROLETIIRBTERZWZ &b\, L L, MES 2B S s &
SEPE AT LR, BEDRHEICOHEVA I ENTELOTEFOMEITAE WY,

ZOMOFIHEL LT, REHI D S & ZOES TREED LA T 2 202 DOBHTIC
BHVEZENTEL, FICHEED L) ITRBEREPEHMICE (L L Tn T TR
AL BREAIE, BEICERDELBRETRELZOTIT> TALEIXH 5.

@ FEEEHS—TJ0—A A—3I ¥ (trans-cranial color flow imaging : TCCFI)

TCD £ &7, 2MHz IO+ 27 4 70— XT, B-F— FEE CHMPIMELR &0 &Y%
HZICMBHEBEHEZ LD S, 75— F7I THEORBZTH (B 1), hRBEIR, %k
INEIAR, B ABMENIRDEIEATEET, AEMEDITZ S 2 L5 TCD £ Y EMEIZMITHRE D
BATRETH 5. MDA TERIZ R S DT, BARENIELL T THREDS
AEAIZIE, TCD & D ERICERMELTRZLT W, 272 L TU—_"PREL BT END
ANy RNV FIZXARBIEREETARZVOT, MES ODREIZHWAS Z L IZREETH 5.

@ ROREEE R % (fransoral carotid ultrasonography © TOCU)

TOCU \ZEEW 70— XEHWT, OERLNSEFREMNTZ#HE T2 HFET, EHlrs
Pz AT PR NEE IR IOz, NEEIRMECEERT OHE, SHEREHODL
Wiz SIE R TH 5.
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EUE TIABROER

B AFEERh 5 e TCCFI DEHR
ﬂ%ﬁ@ﬁbﬁm%@?(ﬂlk@m%ﬂ% HBAMMEINR, BIRINENR, OV ABAEHENTLS.

MR 122

& FEEN MRA

BEENEEME OREEREL S H}’rﬁ"zs 729, BARLLER L TWAHIET, TIA DBHEIC
HINZETH B, MRA OFFELE LT, BREFERFMS IS, JEHOEES "\’CO)%%#E@%’E
HEEBRL DAY, BECHEEHE TIRIETREZSR O T MRI & FHEICLTHR > TE CLERD
L. B MREBLRAICERLDOH Y, 3T OEBECIIE BB OFFME TEEEL 2o
TETWA

® 5BEE MRA
SHER MRA (ZFEE MR MR L FEFICIT) ST & D WHETH 5 7%, BB, 570, Bk
T=DOTHITR B R TIREEHICERE NG LD H B, TIA DB TI “@LE SHEDR
BB ICLETH H O T, EHI I —BREEHICT CHITTE Wik PN A
BRI E R 22 MRA TEHi 247 9 L EDSH 5. FE Yoshimura 5 1 t1me—of~flight ED
MRA T75— 7 HHIMOFELFMTE 2 LMELTVEY. 75— WHMOFER, 7
F— 7 OIEIEFEERL, HEEOBRRICOAERZBHRICZ S (B12).

O MRIC&KD TS~ DR ;

WITMRIE &5 75— 7 DWIRERBILECERLDDH 5. Yamada 5 id MPRAGE 12 L )
EHEICHHEEINE 79— 7 I3EEEORETHLIHEEIBVE VI #ET L Tw 5 (E13).
T, T2 % &4 ODBGBETOFRROMAELEIZL Y, WHE, Wi, SRS 7% EOEHHT

RELOMELH L. FHREEDL LA CTET, MMM (fibrous cap) DH <0 Wi 2L 0 4 i
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3. FHEHMEDFE

E 1 BEEE MRA D TOF B8
E(Dﬁa\ms‘z“{sb\bmwéibﬂm«_b‘(jtnrg&%b\w&)bﬂ
BN, T5—IURICIERELER<BEOSVE O DS
HENTWS.

3
ol
Ji

TR EEhiRD MRI Bt (MPRAGE)
AlZ MPRAGE TBIEE. BIZIEN GBI HDDEES

FTCRHETE 2 L DF|ELDH Y, 77— 7 DIEEHHEZ 742 0 I T E 2 WSS 5.
SBROMERLE LT, BRICLVBBREFILILDRETHLDOT, BELEZIT, £
AR TEZOFEAEZFFMEL T ZEPFREL 2o T0 S,

CT angiography(CTA)

CT angiography (CTA) {& CT #EBOMAIC LY, BREEISRENIZE , BEEHMDIE R
TwWh, HEBEEETHLOT, MRA LRIFRIC360 EEDHHENLTHASLI ENTE, Ik
ZEVEREOIEEIX MRA KD b BV, REAFESAPLELRZ L L, AKLRESD S & ME
NENEHICHEETE 2 NWIENH LW HTHS, #HII MRA Tldbh bR, HIKLRFE
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EIE TIABEDE

A@Mbﬁﬁﬁﬁﬁwﬁmgﬁﬂ B O volume rendering B C (S & (DA TERIGOHS
HEEREL DT,

BOREZFMTAHZ P TELEL VR AH(E 14).

Ani M E R

BRI E R F 2 MESMO T— IV FAY 7= e EnTBY, 3SDwmEDTREE LD, £
HEDPHIMEDE LY b2 ST THETEL LI hoTETWS, REIREEH 2 2
&b, BERER EMEREIED) EEPMOREEL ) b EnEnw) 2 ThHDH, MIEHR
FEOEIE, ARIMTOFMITZ 5L W) T EPREVD, FHICESEE L) 2 TIT)
REBETH 5.

BHHIC

TIA R O PN IEZEIZ 2 52U A7 AE VO T, BEEEOIME M 2 R IciTvy, #e)
RIEEE TR AT LEDFDH B, HEIOFME S BIRESE 2, ENENER - FFH
B, SHICHREOREBOER ABORMRLEHLIRLLOT, FHZTHEL ME
RS C & AR EE L TWz7Z& 7w,

1) Markus HS, et al. * Dual antiplatelet therapy with clopidogre! and aspirin in symptomatic carotid stenosis evaluated using N 75
embolic signal detection : The clopidogrel and aspirin for reduction of emboli in symptomatic carotid stenosis (caress) trial.
Circulation. 2005 5 111 : 2233-2240

2) Yasaka M, et al. - Transoral carotid ultrasonography. Stroke. 1998 ; 29 © 13831388

3) Yoshimura S, Yamada K, Kawasaki M, Asano T, Kanematsu M, Takamatsu M, Hara A, Iwama T. : High-intensity signal on time~
of-flight magnetic resonance angiography indicates carotid plaques at high risk for cerebral embolism during stenting. Stroke.
2011 ; 42 : 3132-3137
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Topographic Syndromes
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Anterior Cerebral Artery and Heubner’s Artery

Territory Infarction

Kazunori Toyoda

Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center, Osaka, Japan

Abstract
Anterior cerebral artery (ACA) territory strokes account
for 0.5-3% of all ischemic strokes. The etiological mecha-
nisms of ACA territory strokes vary by race; ACA dissection
isafrequent cause in Japan.The most prevalent symptom
of such strokes is contralateral hemiparesis or monopare-
sis, usually affecting the leg predominantly. Predominant
leg weakness is attributed to damage in the paracentral
lobule, and weakness of the arm and face is associated
with involvement of Heubner's artery and the medial
striate arteries. Hypobulia, typically ‘akinetic mutism; is
also common. Several behavioral disorders, including
the grasp reflex and the alien hand sign, can present as
callosal disconnection signs. Transcortical aphasia and
urinary incontinence are other frequent symptoms. A
non-throbbing headache is common at stroke onset in
patients with ACA dissection.

Copyright © 2012 S. Karger AG, Basel

Cerebral infarcts localized in the anterior cere-
bral artery (ACA) territory are relatively rare, ac-
counting for 0.5-3% of all ischemic strokes [1-7].
Some investigators reported that embolism from
the heart or carotid arteries is the leading mecha-
nism [1, 2, 4], while others from Eastern Asia re-
ported a high prevalence of intrinsic ACA athero-
sclerosis [3, 5]. Our recent study on consecutive
Japanese patients with isolated ACA territory in-
farction showed that 18 of 42 patients (43%) had

ACA dissection verified on digital subtraction
angiography [6] (fig. 1). A nationwide survey in
Japan showed that, among patients with cervico-
cephalic arterial dissection, there was a relatively
high percentage of intracranial dissection, includ-
ing that involving the ACA [7].

The ACA is divided into the proximal segment
(A1), the ascending segment (A2, A3), and the
horizontal segment (A4, A5). The anterior com-
municating artery (ACoA) arises at the end of
Al and connects the bilateral ACAs. Sometimes,
the Al segment is absent or hypoplastic, and the
contralateral ICA supplies the ACA territory via
the ACoA. The recurrent artery of Heubner and
other medial striate arteries arise near the origin
of the ACoA and supply the anteromedial por-
tion of the caudate nucleus, the anterior limb of
the internal capsule, and the anterior perforated
substance. The distal ACA divides into the peri-
callosal and callosomarginal arteries and supplies
the paramedian frontal lobe, including the corpus
callosum, cingulate gyrus, frontal pole/gyrus rec-
tus, medial aspect of the superior frontal gyrus,
supplementary motor area, paracentral lobule,
and precuneus [5].

According to magnetic resonance imaging
studies, infarcts occur predominantly on the left
side [4-6]. In these studies, bilateral ACA in-
farcts were identified in 0-9% of all patients with
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Fig. 1. Representative image of a
fresh infarct in the right ACA terri-
tory (left panel, diffusion-weighted
image) and three-dimensional rota-
tional angiograms showing the right
ACA dissection with thepearl-and-
string’sign (aneurysmal dilatations
followed by segmental stenosis) of
the A2 segment (middle and right
panels). Images of the patient de-
scribed in Sato et al. [6].

Fig. 2. Representative images of
fresh cardioembolic infarcts in the
bilateral ACA territories (left panel,
diffusion-weighted images) with an
old infarct in the terminal branches
of the right ACA territory (arrow).
This patient with atrial fibrillation
was diagnosed as having intact
ACAs except for absence of the left
A1l segment (arrow) on magnetic
resonance angiography (MRA) 3
years before (right top panel). This
time, MRA does not reveal either
side of ACA (arrows, right bottom
panel).

ACA infarction [4-6] (fig. 2). The most prevalent
symptom of ACA territory infarction is contralat-
eral hemiparesis or monoparesis, usually affecting
the leg predominantly. Of the 100 patients with
isolated ACA infarction reported by Kang and
Kim [5], 91 showed motor deficits: hemiparesis
in 70, leg monoparesis in 18, and paraparesis in
3. Leg weakness was dominant in 58 of these 91
patients (64%). Of the 48 patients in the study by
Kumral et al. [4], 46 (96%) showed motor deficits,
and all but 1 of these had leg weakness. In our co-
hort involving 42 patients with isolated ACA in-
farction, the median ‘motor leg’ subscore of the

Anterior Cerebral Artery Infarction

admission National Institutes of Health Stroke

Scale on the weaker side was 2.5, while the me-
dian ‘motor arm’ subscore on the weaker side was
1 [6]. Predominant leg weakness is attributed to
damage in the paracentral lobule. In contrast,
weakness of the arm and face contralaterally to
the ACA infarction is associated with involve-
ment of Heubner’s artery and the medial striate
arteries. Paraparesis is caused by bilateral ACA in-
farction, which is often associated with absence or
hypoplasia of the Al segment. A sensory deficit is
usually associated with motor weakness and pre-
dominantly involves the leg.
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The second most common symptom among the
100 patients reported by Kang and Kim [5] was hy-
pobulia (abulia) in 43. Lesions of the corpus cal-
losum and cingulate gyrus are the major culprits.
When such lesions are bilateral, hypobulia can oc-
cur more frequently. A typical symptom is ‘akinet-
ic mutism’: patients may open their eyes and seem
alert,and brief movement, speech, or even agitation
may follow powerful stimuli, but they are otherwise
indifferent, detached, frozen, and apathetic [8].

Several behavioral disorders can present as cal-
losal disconnection signs. The grasp reflex, clench-
ing the fingers to tactile stimulation of the palm,
is a well-known sign. Patients grasp objects used
for stimulation more firmly when an examiner
tries to remove them (instinctive grasp reaction,
forced grasping). Some patients have difficulty
with bimanual tasks. In particular, the ‘alien hand
sign’ occurs when an upper limb performs com-
plex motor activities outside of volitional control.
‘Diagnostic dyspraxia’ is defined as abnormal and
conflicting motor behavior of the left hand acti-
vated by voluntary movements of the right hand
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