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BEINHE, TOBREREE  BEERICLDITADERHUT, BE REELSUIC
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T eRnTTOLND, TOMORER
DEtElEE LTR BREE&D) O EE ECST &
(European Carotid Surgery Trial) % 7z /& NASCET
#% (North American Symptomatic Carotid Endar-
terectomy Trial) -CEMHIT 2 54 S 3, ECST
HREER OGS »ERICEE & B X
bhdoT, BEREMT HHEL LT o2
#IETE 5o NASCET MR EHAMIER CRIAIT
% &, WEBIREMHcOFHIBSHEEAR S £
{y BERREV, nTFNICLTHBEFROR
R CAE T FHAlT 55 &1k, B E— FCEHl
T5CEBFAIC, #T-FFTREACIHE
RBZCTIRECE EDB7r—0XfF3
v 2 7 w—0 X 5 RIME D b IMFRE G 3 A H
EARVEEEFHTSC L HEE Lo NASCET
ECORAEROFHEIE R, Bk CRIEERD
B K ML s D HE BT B o 3 — RV T
130cm/sec BI_E# & 50% 522, 200cm/sec BL_E %
b T0% Ll EOPARBELET B L T hTw3 Y

gg§75~9ﬁﬁ®?m
RAERS0%%BLEE5ATI—27cEL

T 79— 27 EROFHERLE L A b, 77
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D 75— nEEsE
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W RERE., SR, SEED 3 s
End (B®1), SHEEZEEONHRECHE L
BRI O, EEEREOERICEND O
% acoustic shadow Z 5[ < b o, KEE X EHEE
L VEEOEN D ORMEOEREICE D DL
TNTnBH, BERRECRECI Y RIFR
RELEBRD, BELHRELLT 2 TRECNE
TICHERDEH, doLdBERLTRED
FE G L THIROEGERSE Y 7 + @ Adobe Photo-
shop ®-CH D AF M & FRIEPIBE A B
(intima media thickness : IMT) % &# i LC¥#
B4 % . gray scale median (GSM) & \» & FiE
<537 L L BBIICEIESH 2 b0 O
ReDC, FEBH» Y B EOEREZED
AntBEbhd, d5—20HFEE, BoT¥k
T BEWH O EES 2 BT T 5 Integrated back-
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HE#ETI5—2 (mobile plaque)

LOWELHY V)R 0—0LELLNE,  AUEYO CEARERT S L5 KHERLTw
@3 maris Bo (EBH—F7)

MBEREER A b TROBAT, fhoes 0 . Keypoint.
U7 4 CHEHMECE R\ 77— 7 OFRECH >
B L ML HAE L 2 Wit A & 25 mIE I & -
Tw5b0i, EFAHESEALECHHER, 77
— 7 BIED IV OEENIC—B L TEL D DA
HEHTERbhoTEA(R4A) b % mobile
plaque A TW B P, & { ICIEHEHBE DS
Hicids WRHEBICERI L CB% - #7553
DHRE N DICEBARTR T, bNbIOMER
CREBEOREM 7 -7 LTk TcE 3
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' mobile plaque 14 B E~ T 7
NEUSHUBEL. B 3 DR
Wi AR BELETREEDNS
Bl TS L0

CBRDIBFUTENBL, T
EETRECH LD, BT - M
F5 T - ROBS EBAOHEDSEH
ors, 2B s 20
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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, Proio 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. J] 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 symptomatic 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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ﬁizxt
CTAFTEDIEITEL, BEBESRMEDFHEZITOIRII LT SIE.
CMEBOEENEHROHEDS T, HREHMBPEETHD.

| AERRESEET, BRREOAREBECRLTEZOCHITEBERLTHNE |
THB. 5

B R I T T

[FU&IC

W14 BS B 10 58 1E (transient ischemic attack © TIA) S #F OB H /- ), EIEIRIME OFHIL G

BHEORBOLDARURZEDTHEH, WHICHRBRICFFHEEITA P20 TORE R
AV MNTHDH HMEOHEICLY) EOREPRETITZAADEEL L0, FNLENOMET
B REZBIRL, FIRECHREEHIROMRELFMT A I EAFVETH L. I HERE
WD, BFF - EROH LD, FRbE L CHEELES ZTREETEZ T TW LB
5.

BIRRE
® SEiriEE EeE
EERBE MR IIEBIRFRE 2 & b M H IS, T, Xy M A f%@%T B AT
T, TIA BEOBRIBLEELBRED | DThb. L LREDOFHIC . FTRPREL

ENZD o HET T a5 t%&%@f+‘L%V~w/7%$AT%(%%%%&
INVRF VBN BENBREIATITHhNTnADT, & IZ LD THRERITHI BT TR {,

LIEGLAMELZ LTALBETL ) —BENT AL, WOT/ INTDBL L bNEEEDTRE .
O BERZHRE

R TNGREBRNL, TIVARY 7 OBELRDHERE CHERLVERER S 5. K-
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3. IREEERME DD

Left CCA Doppler
Vrnax: 738 cm/s |Vmin 20.0cm/s |Ved 20.0 cm/s _|Vmean 34.5cm/s
Pl 1.56(Ved) |Rl 0.73(Ved) |S/D 3.69

Duplex R7=5
B :E NE® LICHEBOY Y TILRA > hEEREL, IMEEZSHATE D188,

NS~ RIS SXO— RS

(2 hS5—RTIS5EIIND—-RTISODEN

HS5— RIS T DI OERES > TVWBDEADEETED, BEEIS5—0&E/8
BOTERDD. NO—RISTIHEREORSBHS—HDOD, EBETS—IH W
CEEEBEIC IR TED.

¥ T NVRERIIRMCTEALLTWA, BEMNNS , BEIRLNTWELDIZ, Tk
%t&ﬁ%%otﬁﬁﬁﬁi&%%ﬁﬁ%%&%KT£Wtﬁ#iw.%m&7wx«v7®
EEIIHWHTCEN, DLETLENVREGYELZLNTESL. FLAROE ST
TRy POEBREBICED, RAFAPVPECBEEL-TLA5E8bHB. FA N —THEALLE
BOT)Ey FEELEL Lo TWEDT, HELTHENRLTWLDZERL Ty FLTBL
& FOEBORKBORN A EHTIENTES
VEREBEOMEE L L TiE, Duplex N 77 éi\zwbi’té B-E— FEGRTHWOmME Y v 7
YU TRA Y MEBRITT, MRREOEHATE5BE(R1)E, #79—F77(Tshidn
— F778) OMBIZMR 2 DPLETH D, /37— F T FZEFHEHFD X WIE DI
iﬁ%%‘%tﬂf% HOT, T—F 777 ML ABEMESS -7 OHBICERATHS (H2). 20
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@ 70

BIE TIAEBEOSER

Dynamic flow B-flow

&ED Y=y o 70— (RS & B-TJ0—(GE) I K DEmEHTEEOHL
REEREDH, MAOEHOCMEND SICUHHDDENIHT BT ENTED.

foFEREE LT, MM 70 —HENICEABICWT A F Iy 70— B-T7 T —72
E(E3)DREILH B LR O EHICTE 5D TERNTH 5.

T =N T~ 10 MHzZ iR D) =7 T 0 =R T, I CTRLILNTEH LI
35Mhz I D 7 & 70— _RORERVETH S, T/ 6MHZEIED Y =7 70— RPT A
s Ry 7 AL LENAEPETO -G H 5 EFEBETEEICOWEME#ET 20121
NA®)

@ REFH

AT R IR E D I REET LR TH 578, TO—ROBEENFGTHrL
WOT, Ny FETBNORETHRET A2 LR#RT L. BERIMZETL, LPLEETS
M & ORI E 2B 5. TIA TEEPRELLHEICE, FTAMERMICBEL, &
BIRIEN D D0 ) e OFTEIEE LT T L TETH L. EMTTES72T
IESEEIR GRS 5, WSEBIR B E CB-FE— F&H T — FTFETAF v T 5. i
PEFRE oL, SRR LEHI L, L3RR ERORAIGEIMTEE S FHIl L TH<
B RS B L7 3 BE 7% 200 em/see Ul @ UiE NASCET T 70% DL EORkZEDH 5 L HEETE
b, FOBREMTTS— 7 OWRFHEET). BRAONERRIZFETFBEMICH ), SF
W) =7 70 —RTCFERZIZCHENHLH, TOL) RBHEEIFHEELETICIS
MHz BEDY 7 ¥ 70— B0 B2 €, PRVl CHETILEN DL (H4). F
7o MRS 300 cm/sec # R TL A &, BEED) =7 70 —XNTiL K7 IEES;F — 23—
Tu— L CERBICMTEREDIGHINTERL RS0, €77 Tu—XREFAUL LD SED M
% IEREICEHITTRE Ch A, BUEIIIRERS HHMICEL L T {GErH2DT, Tx5
PPTFREICERIZ 1T TB L BERDH B, TIA TRETAFIIL R whd Lk was, Rl
DEREE L CKEIRGEEDG D 5. I - EMEEEDLWI L bHH0T, BEWEYIC it-PA
ERETH LTRSS 0% L. REIRBHESESRIZER L T B350, BEkEL
7Ty THROLNLDT, RELLOZNLIIZT B (ES).

7T — 7 OWIREWNIE, o (Re), KEHER(E7), H—HEs), THEE) D
B AT . BB -7 T — 7 BECIE TEREINTWAEZ LA ML, A7 b
BEOBIIGEMTERO Y ZZ7FE. TLEHE TS — 7 ERKMbE KB L, SHE
T TSR SN D L R T 5. BEOWENE YT - 71k, RoBREOfRBRYE
VBV OEFRE T, WHER D TE B 72T RWER CoMBRNBEHERSTTo N5,
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3. EEGMEDHE 71 @

7MHz UZP 70— 35MHz ZOy TN
B OYIEER

& Wﬁ@m@ﬁﬁmﬁ%

NBEIROAIENRNE U ZF TO—ATE+DHEHTEEN (ERRE). 3.6 MHz D2
5 TO—NERVTHS— RIS TRET D&, NEBIREUNE CHHTSE, M
FEHD T ECLOBEREOERERS(CHMTED (EREH).

. LXﬁWM%U%E%MI &R U TES]
HECBE ZOBOTS Y T (REDHHEHTES.

EEE ' HEE

o}
B
i

& 7S5-o0EESE
EXEEmE, SREEARRCHR, SREEBCEVBEERY
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® 72 HIE TAZBEORRE

F8

T

) RENERDNEE
BBSEFTIE 2 mm LLEORTZHOBDES
NTLDD, BHERBOESICELD, KDNEH
BEODMTETHD. FTREEBIEVDRE
AOMUTVTASH THENEDES T

B

BB 5100k
F—(F 2 DLULEDEENRIET B0

FRSRER URAEEA

DSBS DEEI > T, BFNICE<
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3. EERmMECHE 73 @

) TCD [C KD ARBMENRO MR
FEHHRUTVDEBEESD MES.

O XIEEEEERE
@ #25EE R S8 (trans-cranial doppler : TCD)

TCD X R T ITHEEL 2 R WEBTH LY, TU— VNS BETHLDT, ~y N
Y FEHAWTBLICHRRHENIRY: S OMRES * RIFMER L TE=y -T2 5. BFHEA
T2E, FTTMBEREORIZ [Pwol L) L) aMEoE2 - EEETEWES
(micro~embolic signal : MES) & LTI T & A ( 10)  MEBEGOBRETLLE, BAERER
B EIZk R RBENR, BARBIIR, FTORBMEMROMAEE e BIHTE S, HAMIMEE
B, BILBHOTETIIRHETE 2w L8, L L, MES PSR b &

SENBNI LR, BEDRHEILOHAVE LN TELOTEOMEIRKE N,

ZOMOFIHEE LT, REWRID S L 2ORHG TMHREEN EFT 5 7201k OSZETIC
BHAWVDLILANTES, FRBHED L D \OREERENEIHBICEZIL L T T EPFPREN
BE9BEIE, BEICEDELURETRZOTIT> TALMEIRH 5.

@ EBEEHS—TJ0—A X—I % (trans~cranial color flow imaging : TCCFI)

TCD & E£7% 1), 2MHz IO+ 7 ¥ 70 —NT, B-—E— FEBRTHMPME L L0 Ew %
BEI I BEREHREL RS, 759 — F75 TEOHHETS (B 1), dREBENR, #X
AXEIAR, BT REXEDIR ORI ZEATRET, AEHELITAAZ L5 TCD £ ) IEFEIZMFTEE DT
HIATRECTH A, FRMEOBRBESIEMRIZR B DT, BERENELL TH TERDH
BEAITIE, TCD & ) EREICEBMNELZ AR TV, 22 L 70 —RPSKREL B LI END
ANy BNV FIZX DBEBRBETZRVOT, MES ORBIZHVAZ L IZEEETH 5.

@ BB E % (transoral carotid ultrasonography © TOCU)

TOCU I ER 70— X% HwT, OER» S NEEREVIRZ T4 HET, Elrs
2z 5 ErREERANEEEMT O, NEESRAZEOKERE OHE, HEIRGHOZ
Wi EWCEHATH B,
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® 74

FEIE TIAZEORR

. | HIEEB RN Sz TCCOFI DEIHE
W DRREBEICARENR, SAMER FANEIR UL BHEREN TS

MR {RE

& FEEMN MRA

HEAFZEMEOREMRELZW T 57:0, BAERLER L TWAHHET, TIA DBEIC
LA THAH. MRA DR E LT, REFSEREFHE S NS, JEOEERS T ORI~ H
EEBELH LD, BECHERBM CHRIETRER O T MRI & FEICLTR TEBLEFD

L BB MREBLEAICERLOOH D, 3T OEBTIEEBEHEHTOM O L 2o
TETW5

® TEEL MRA

SHES MRA (ZHEES MR AR L FIRFICIT O & ATRETH A5, P2 L720, HHEIkT
=N THIT AR TIXBEMMIIERINL I LD S, TIA OFBE CTIIEHEEIRD
FHESEEIICLETH A OT, EEHL -8 HICT CHITTE R WIEE TIL, ST
SIS E LI MRA CTRHE %47 ) LA H %, &I Yoshimura & id time-of-flight £ D
MRA C7 57— AHMOFELZFHETE 5 LMEL T 5. 75— WHIMOFER, 7
T — 7 OMEEEEER L, WEEOBRRICOFRGERIZZ S (K 12).

© MRICED T 5~ DHIREZHR
W®ITMRUC LB 75— 7 OWIREMPILECERLO>D5 5. Yamada 51X MPRAGE (2 & 1)
BHEICHESNE TS — 7 MEREOFRETHAFENBVE V) HEE L Cnwb (13).
TlT2&k40®m%$f@%%@ﬁéAbﬁki0 R, M, $RAERLS 7 & OIS
REL OMEL DL, FIBEREDL L2> TET, HHEMHIE (fibrous cap) DHi HC MR OF &
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3. BESmEDTE 75 @

BES EES

WENIRD MRI EHR (MPRAGE)
A& MPRAGE TBIES. B3NS HDDEES.

$CHHETE AL OMELDHY, 7T~ ORFBEE 7% ) BT S 5 TS
SHOBMEAL LT, BRICLVREESTLELORETHLOT, gL, S
SR TE OB B R ML T\ 2 LA BEE 5o T0D,

CT angiography(CTA)

CT angiography (CTA) (& CTEBOEARIZ L), BEESRENIZE , REHFBLE 2o
Twh, FEBRERTHLOT, MRA LFRIZ360 EEDHFAPLTLAL I ENTE, 3K
ZMREORBEIX MRA LD &, REARERHPUELZI L L, AIKIURENS 5 & IE
WIESIEREICH TERWI ERH B L V) HTH L, #HIZ MRA Tikbh bz, HIKILHE
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EIE TIAZEORRK

@&ilz) CT angiography
A 03 MIP BH&IFIRAEDHEHI TR, B O volume rendering B1R ClaSa#E & DU BBEHRE
BEEBLYTL.

TOREFHMTAIIENTELLEL VLA (E14).

MM ERE

SRS T PIIEFEO TV FAY v F—FEEnTHY, 3D\BBLTiEE LD, £
FEAPSMEDE LR 2 A2 ST THETXLLIIIRoTETWA., REFBEEAZMHEH
&b, ERIER CMBEHZICE) GHEMIOBREEL DI ZVE WS 2L TH L. RINER
EoEINL, REIMTOSEMITLAE VI T ERREIVY, T EEEELLH 2 TFD
RERETH 5.

BbHb(C

TIA ZEE OWIZREZEIC R 5 1) A7 PEVOT, BEEEROMESEHE & B I2 1TV, #)
REEETTIER T LENPD L. HEROFME S BRI 2, #NFERT - Hihd
BH, SO HRFEOMSORER ABORMR EEHLRRLOT, HHHTHEI CIME
FHEASC X A MARHI R E X TW 2 & 2w,

1) Markus HS, et al. : Dual antiplatelet therapy with clopidogrel and aspirin in symptomatic carotid stenosis evaluated using 7%
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 : 1383-1388

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

Paciaroni M, Agnelli G, Caso V, Bogousslavsky J (eds): Manifestations of Stroke.

Front Neurol Neurosci. Basel, Karger, 2012, vol 30, pp 120-122

Anterior Cerebral Artery and Heubnetr’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
is a frequent 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 the ‘pearl-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 A1 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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