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[ Abstract)

hemisphere cerebral infarction.

To investigate errors and the mechanism of acalculia in patients with left or right
Methods

mal adults who were matched in age, sex and years of education were tested with EC301-CR. The patients were divid-

Objective

Fifty-six patients with single hemisphere cerebral infarction and 56 nor-

ed into a left hemisphere cerebral infarction group (n =34) and a right hemisphere cerebral infarction group (n =
22). Results

normal control group. Scores on 14 EC301-CR items were significantly lower in the left hemisphere group than in the

The scores on 30 out of 32 EC301-CR items were significantly lower among the patients than in the

right hemisphere group. In the left hemisphere group the item scores of aphasia patients were significantly lower than
those of no-aphasia patients except on digit identity. Conclusion Mathematical processing and calculation were im-
paired in patients with single hemisphere cerebral infarction. Calculation was significantly worse among left hemi-

sphere patients compared with right hemisphere cerebral infarction. There was a highly significant correlation between

acalculia and aphasia.

[ Key words] Cerebral infarction; Acalculia; EC301 test

THARE 2 — I 22 09 R | S il 1) i AL
fEZ—, Rl SBOTRE G TR, R ik
P 5E B (acquired dyscalulia ) 5352 5805E (acalculia)
AR, E P AR i R R T Bl 2 AR
G EC301 B i AN 304G I 4 3% (oh SCRR ) %
MR~ BRAESE 6 8 T e AT F 5, B AR i A
BU S8 H TR BT I R R A

ABMS5HE
— WX

DOI:10.3760/cma. j. issn. 0254-1424.2011. 011. 007

EEWH RGBT SE WA (2007B020700001 ), 7 JH 17 £ 24
BARHE — 851 535 H (2009-YB-046 )

PR 807510220 T, TN TTLT 7 e E B N R

TEIFR e P 25 PR ARE R BN A i > 3ok i 5 4 £
56 1] (AEEAELE) , Hirdh 5 35 1] 2z 21 Bl AR5 59 ~85
% FHI(70.64 £6.97) %, ZHEFER 1 ~ 16 4F,F
Y1(7.89 +4.07) 4F; ZE G HESE 34 4] ( A2 IGAESEAL) , 45
JHESE 22 51 (A7 R RESCA ) 5 o5 A8 A AL 40 350 AL |
TR SEIETT X, ABERRME . QO UM 23K k1 g
FEGE, 2233 CT 5 MR KA iESs ; Qe S 1 ~ 6
A H AR 8] B B AR A, HEBRARE. D
WRERA ;@A LA R S ; O T
SIKAE A 9 5 (A7 76 7™ B A T B2 B A, 5 i U

3 IS Ik A AT R AR | A2 2R A R M
Ko F AR VT T 0 e B BN 56 B 1 Sk i BB 4, H
35 ] 4 21 B A 59 ~85 B, (71,32 +



- 824 - FRAE B AR S A 2 2011 4E 11 A5 33 B4 113 Chin J Phys Med Rehabil, November 2011, Vol. 33, No. 11

7.01) % ZHEFER 1 ~ 16 45, F (7. 81 =
5.17) 4,

= MR Tk

9 4 i 15 B0 S5 0 — B O R R AR TR,
X B A5 AE 2H A1 BB 2H 4T EC301-CR & =k, fix
REAE G 25 b0 ] DU 2K o K A5 1% (aphasia battery of
Chinese , ABC) #EA7 R B AEA I , i FRAF— 17 =36 B
Y WS B U i e A W LI s R/
22 WGE R, XF 43 T B AE ) A DU v A FR i s
ZAAFHE RN E , FEIE 1 5, B R EUN fE
[R50 43,

KM EC301 B T A A B ey g
ITHR(EC301-CR) J& i & H K 2% M & 42 1 B= B $&
Ht 5% OIS B BT B (R R B A AR B T
JE NGRS IR B TR s e G L e
KH/NG Br, i R A4S . OB 3 T,
IS N AR BCTRT (R AE PO 2T L R 26
ADYESCFRE) s QBT K/ 4 T, BT B (R
Wr) BT R/NEE (L W7 ) s @7 A 5 &3k 10
WL Ok EZ R TR BE TS BE BT
fift DUBBF R E M E | B E DL @B AR AT
3SR AEE B O L2
Tt U 5 B RAR A B A (g Bp 4 3
Bl =) ; @iz B I 7 Wi, AL 55.0 8 (W Wr) BB (i
WERR) AL el ) s QBT H IR 3 B, HE
R A N = I R i G S NS R UNTTS e e h
FR/NAH

B2 A =2

EC301-CR WM& I3 Lh (2 +5) Ron, RH
SPSS 11.5 MUGL T4 X 1E 25 40 A B9 £ 95 21 18] bb 43¢
K FPIREAS ¢ K 56, A 1 25 50 A 59 5000 26 18] B 4R

JMSIAE AR B AR B, P <0.05 28 A et

&% £z
— I 5 %) B B EC301-CR 45 7 501 3
o Es

1. A5 78 26 5 % BB ZH fY EC301-CR 4% 30501 3 43
EU 3 ¢ B0 A5 BE 21 45 S0 300 B 43 341K F X B A, B R 6
BOE B VRS B2 AW AL H Ay 30 A4S I BE
NESARITFEX(P<0.05), WFE1,

2. 7¢ iA A 40 5 % IR ZH EC301-CR 4% 30 30 3 4>
FL A 5 100 000 5 T i 8 5 R0 B e o
W 58 B0F R 6F 4 ANV I A, 22 i 8 58 4 A 28 A~
WPE AC T XA, 2R A5 E X (P <
0.05) .

3. A ki FEAE L 5 6 B2 /Y EC301-CR WE I3 43
PeA . A i A8 5 B 2 EC301-CR 4% W 351 DF 4 24 % %ot
HEZLARG, G v W7 5 00 e 6 P 38 0 8 o M 2B R
()3 DWHAIF 5 2Z T AR ITFE L (P<
0.05), HA W 2R KRB XL (P>
0.05) .

= 5 WAL EC301-CR & IR TE 4 L
L

1E EC301-CR 55 32 AN E I o | 27 Ao A% AE 41 1)
(R R | s | I A I RSN TR S N g X 2 1
(DU BT AR 7 A B 4 ) 0 BB (W AL ) il
SEA N R BR 4 NI OB A T AR
TUBCFE RN FI W 55 14 P8 T A IR AE4H (P <
0.05) , i 75 Mok A 8k 805 e o7 (W vk At ) 91 45
WFAHM(P<0.05) , WIS 22 7 I G112
EYX(P>0.05), W#k2,

x1 XTRASRBIEL EC301-CR & FIFITAr i (45, % £5)

" " Bl e Bs R LEININIE et
4 L2} b ; A P +
4 LEilka k4 % e W 23 e 23 B sk
poi | 56 29.92£0.42 29.88+0.43 2.79x0.41  6.88+0.33 2.95+0.23 4.79+0.41 8.09+0.98 7.46+0.74
fii e B 20 56 28.91 £3.57* 27.43 +5.07" 2.53+0.63* 6.68+0.66 2.89+£0.37  4.52+0.93* 7.16+1.99® 6.30 +1.99*
N N . e . et N BUEBT HHEAS
4 1] 1) ¥4 R R N il =2 1y Kl = P A T __ i _ aub]
H Eill LEilka BrEk EEE IRCE &2 WEHT BT 53 i Wi AR
PO 56 5.93+0.32 3.96+0.19 5.70+0.50 2.00+0.00 4.90+0.33  9.91£0.48 10.00£0.00 5.00 +0.00
ki E 58 20 56 5.52+0.85" 3.75+0.61*° 5.21+1.32* 1.75+0.58* 4.77+0.63* 9.59+0.50* 9.70 +1.17> 4.82+0.47"
SRS TV P S
P | 1 RS  BeEER _ MerRek o ___uh ‘
4 Ui R I T R lEHA R TR
PO 56 4.98+0.13 4.85+0.35 4.84+0.42 3.88+0.33 5.71£0.59 3.98+0.13 11.21£1.26 11.16+1.42
ki FE 58 20 56 4.70 +0.78* 4.43+0.91> 4.36+1.09> 3.57+0.78" 5.26+1.07* 3.54+0.81> 9.93+2.87> 9.89 +2.86"
N R HIETF
4 il 1’ — - - - : T
a4 #  fx ik Bk "k Bk i i il ORI
Xif A e 56 5.77+0.47 5.68+0.74 5.55+0.69 5.48+0.81 7.50+0.76 4.96+0.19 4.70+0.57 5.00+0.00
g i % 56 5.29+1.22" 5.00+1.41" 4.77 +1.48" 4.98 +1.46" 6.96+1.48" 4.68 +0.74"> 4.20+1.12" 4.43 +1.08"

T S X L R I H g, *P <0.05,"P <0. 01



AR E S SRR E 25 2011 4E 11 A4533 %% 11 ] Chin J Phys Med Rehabil, November 2011, Vol.33, No. 11 - 825 -

R2 & AMAESEA HF EC301-CR & LW L (4, % +5)

N N . Bl e B L EININIE e o b

4 ] 1) Il HE Y = % DA
i) Fil| ik L% 1%L FE s 25 W T3 B2
ZE AR e 34 28.47 £4.47 26.03 £6.08 2.38+0.70 6.91+0.29 2.71+0.68 4.38+1.13 6.74+2.25 5.56+2.18
A i R FE 2 32 29.59 +1.10 29.59 +1.14* 2.77 +0.43" 6.90+£0.29 2.90+0.29 4.73+0.46 7.82+1.30 7.45 +0.80"

N N . e . et N PUBRT HHEAS

4 1] 1) RN R N2 il =2 1y Kl = P A T __ i _ aul]

H Eill LEilka BrEk EEhE IRCE &2 WEHT BT 53 W Wi I
ZEMiAR FELH 34 5.38+0.96 3.65+0.73 4.85+1.56 1.76+£0.55 4.68+0.77 9.790.59 9.59+0.86 4.74+0.57
A7 WA B4 32 5.73+0.55 3.9120.29 5.77+0.43> 1.73+0.63 4.91+0.29 9.91+0.29 9.86+0.35 4.95+0.21

SRS e e S

P | 1 RS _ BeEER _ Merbek o ol ‘

4 Ui R T T T lEs A R TR
ZE AR FELH 34 4.76 £0.65 4.71 £0.52 4.68 +0.64  3.38+0.92 4.94+1.23 3.410.96 9.09+3.37 8.94+3.29
15 WA BE A 32 4.94+0.22 4.00+1.20> 3.86+1.42> 3.86+0.35" 5.77+0.43* 3.72+0.46 11.13 +0.92> 11.16 +0.79°

N R HIETF

9 ﬂl I [ ~ ~ \ N N )
a4 #  fE ik Bk Tk Bk i i it JONFI
ZE AR e 34 4.94+0.45 4.62+1.61 4.47+1.46 4.62+1.65 6.69+1.67 4.53+0.90 3.94+1.30 4.12+1.27
A B R L2 32 5.17£0.43" 5.1920.73> 5.22+1.41> 5.15£0.86" 7.01£0.91  4.90+0.29 4.82 +0.39* 4.91 +0.87"

T 5 2 AR SR R T H L #,*P <0.01,%P <0.05
X 22N it > 33K i 5 E A5 9 2K TERE 1Y 14 5] B 3
520 BRI IEAE B Z 8] EC-301 4% W30 PF 43 L%,
SRR TRE B A WP 2 YA TR R i A B 3, BR
BOSHE2 WIS, KA T2 A8 G124 L (P <
0.05) . 20 FIAEJ1EAE 83 5 70 KN > 1R i A5 5T £8 35
FOB, WIS 22 R G F 7 (P >0.05)

it

A5 H ki R 58 S8 TSR B 0 SR TR B AL
KIS WIPE5 T B, 22 55 BA geit 27 ), 5 AR v
B B F TR ST 45 SR AR TR | 3 B A 26 45 i
P A8 AT T B — R AN TR R R
A 5T 5 R I 5T LA, A 2 6 3 AR RS T 43 B 2 AR
THAWAFTE 30T fE 5 R R 2 R 453 45 L A TR A
oK A AT A B S AR AE IS A DG A, i 5 480 I 45 4t
MAB A O, IRAESE 835 bR 32 22178 A1, HAh 3 ok i 4
WAEAEAAAEAN R AR BE i sl DR AE Ak, 8 2 P2 | (it 3
FREETE N o, B IR e, A8 (] S 70 i 483 4
SR Z R 22 S I, O A (] P Joi o 460 1 R o 1T AR B A
WHIENZ IR A e B9 T Al 2 —

ARFFREER Won A A BRI B8 2 5 i T B
MRRILR R RE S, 2ol A 8 8 35 1Y R S R 5
TR UIAR S T A 000 o A B A8 2 2 B 3 I ) -5 i )
R Fe s 8] B B A G, A B 9T, 0 kR AT iR
EC301-CR R Z5 5 W7 | R TE AT 38 W20 0 Y- 53 B
WAL TARRIEGE B, R E B FE NI RIS
HIEF e e = E AR I A 524 VU id , Basso %[4]
WK T SIHHEEA MR P, RUTSERTHR D
REFNE 5 DRENIIGIX 2 A B SR, P B VA OC,
(] s SCA DX 31 2 PRI EI) 6 14 fii IX. R 22 A E 8 {HL X
FLA XIS PR, HEOAS AR IR0 (88 i TR A

REFHEZEF RGN R T AR AL KIE R
HHBCEAIXTRD  R A T R ST HAR T, A R R
A, WSS i i 8 e 0 i X 37 468 B 3 1 55 P i 1) A
SRR RTE A R I T e i SRS Il 22

A 5403 S8 38 G R BURE W R s ) R gk R T A
[E) i BRI 22008, 53473 3 47 22 SRy T, f L8 Tk 52
FEIX 1 DX e B A e S e R AR st U
SRS (A RS B R AR ASHIFGT & B, A 0 % AT
R AT TR BT e 6 ST (e ik ) S I T R B
W2, XEWIFHESMGE NS, & A B
ZWE RO A, R B A A7 A 25 (R BE D B A, B
FEUA 2 () B 5 A WP 4 FR 3 R B O, A R 2 Bk
PEG R R I REZ M, 78 B MY B 5T Hh 2
DGRECT S

AHIE 5T 25 T R, A KO 2 BR A A BE R E
EC301-CR R PEA K T4 KM > BRI AR At 8 35, S5 LA
AT as R — 2 (22 S G W 35N LA T
Dellatolas%5: " BIF 5% & 3H e R R T AR
BATRLAF 7 e A58 W i 5 e 6 RN S Bt Al
G = TR i R (A v EF [ E R T e B 14 & AR VA
PR A B b3 2 o ASBIF 9% v 22 i A 4 20 A £
B ARECTE A B R WS R B A (U
S RTRAA S B ) DR (WESE LSE) TR
DUNVITT 5 R B Al T Bk VB RN 14 THE
IHMETABRAESELL (P <0.05) , T 7E L5 5080 K7 e
DL (WEHE B ) PEA T4 I 5641 (P <0.05) , % B
NATTZE A B B RE A e W B 25 5 S ) K g~ Bk
PATAFE AR R, PR R 22T B RE S 5 s
itesE VIA o, A i 528 (R RE 1A 6,

g Lk oA BT, it H 2 0 A Bk 2 K i AT BE 2R



- 826 -

AR PIE S SRR 44K 2011 4E 11 A4533 %% 11 ] Chin J Phys Med Rehabil, November 2011, Vol.33, No. 11

FITARE N T RN, 5165 RESZ W] AR ¢ 72
A 3 s HR B T SRR AN (R AN (R R X 52
W, HA R B as s iUl REAFAE 22 5%, IER PPN IR T
BERES) A AT BRI AL A S B AL

Z £ x @t

(1] &M, BT SAERs. I 07 2 R FORE AR AL I 30 i iF 5T . o I
RS HE 5 52,2008 ,14 ; 586-589.

(2] TEREL, S, 00, A5, B b BE B R R it 3O B 2 T RE T Y
WEFE. HEEAT e 5 it 2%, 2009, 18 :246-249.

[3] Dellatolas G, Deloche G, Basso A, et al. Assessment of calculation and
number processing using the EC301 battery: cross-cultural normative
data and application to left-and right-brain damaged patients. J Int Neu-
ropsychol Soc,2001,7:840-859.

[4] Basso A,Burgio I, Caporali A. Acalculia, aphasia and spatial disorders
in left and right brain-damaged patients. Cortex,2000,36 :265-280.

[5] Gelman R,Butterworth B. Number and language ; how are they related?
Trends Cogn Sci,2005,9: 6-10.

[6] Cappelletti M, Butterworth B, Kopelman M. The understanding of quanti-
fiers in semantic dementia: a single-case study. Neurocase, 2006, 12,
136-145.

[7] Ardila A, Rosselli M. Spatial acalculia. Int J Neurosci, 1994 ,78:177-
184.

[8] Alessia G, Riccardo H, Carlo S. Acalculia from a right hemisphere le-
sion: Dealing with “where” in multiplication procedures. Neuropsycho-
logia, 2006 ,44 :2972-2986.

[9] Dellatolas G, Deloche G,Basso A, et al. Assessment of calculation and
number processing using the EC301 battery ; cross-cultural normative da-
ta and application to left-and right-brain damaged patients. J Int Neuro-
psychol Soc,2001,7 :840-859.

(1&18] B 451:2011-10-26)
(ARSCHkE A W)

ESNSERSRFTLEMER(Z)

[1] Green DW,Ruffle L, Grogan A, et al. Parallel recovery in a
trilingual speaker:the use of the Bilingual Aphasia Test as a
diagnostic complement to the Comprehensive Aphasia Test.
Clin Linguist Phon,2011,25.:449-512.

[2] Barwood CH,Murdoch BE, Whelan BM, et al. The effects of
low frequency repetitive transcranial magnetic stimulation
(rTMS) and sham condition r'TMS on behavioural language
in chronic non-fluent aphasia: Short term outcomes. Neuro-
Rehabilitation,2011,28:113-128.

[3] Burke K,Franklin S, Gowan O. Passive imaging technology in
aphasia therapy. Memory,2011,19.778-784.

[4] Edmonds LA, Babb M. Effect of verb network strengthening
treatment in moderate-to-severe aphasia. Am J Speech Lang
Pathol ,2011,20.131-145.

[5] Szaflarski JP, Vannest J, Wu SW et al. Excitatory repetitive
transcranial magnetic stimulation induces improvements in
chronic post-stroke aphasia. Med Sci Monit, 2011, 17, 132-
139.

[6] Croquelois A ,Bogousslavsky J. Stroke aphasia ;1500 consecu-
tive cases. Cerebrovasc Dis,2011,31.392-399.

[7] Ogar JM,Baldo JV,Wilson SM,et al. Semantic dementia and
persisting Wernicke's aphasia; linguistic and anatomical pro-
files. Brain Lang,2011,117.28-33.

[8] Kong AP. Family members’ report on speech-language pathol-
ogy and community services for persons with aphasia in Hong
Kong. Disabil Rehabil ,2011,33.:2633-2645.

[9] Klebic J,Salihovic N, Softic R, et al. Aphasia disorders out-
come after stroke. Med Arh,2011 ,65:283-286.

« H ) SCHR A % -

[10] Berthier ML, Garcia-Casares N, Walsh SF, et al. Recovery
from post-stroke aphasia: lessons from brain imaging and im-
plications for rehabilitation and biological treatments. Discov
Med,2011,12,275-289.

[11] Pai AR,Krishnan G,Prashanth S, at al. Global aphasia with-
out hemiparesis: a case series. Ann Indian Acad Neurol,
2011,14.185-188.

[12] Cappa SF. The neural basis of aphasia rehabilitation: Evi-
dence from neuroimaging and neurostimulation. Neuropsychol
Rehabil, 2011, 21, 742-754.

[13] Cotelli M, Fertonani A, Miozzo A, et al. Anomia training and
brain stimulation in chronic aphasia. Neuropsychol Rehabil,
2011,21.717-741.

[14] Vines BW, Norton AC, Schlaug G. Non-invasive brain stim-
ulation enhances the effects of melodic intonation therapy.
Front Psychol. 2011;2.230. Epub 2011 Sep 26.

[15] Geva S, Jones PS, Crinion JT,et al. The neural correlates of
inner speech defined by voxel-based lesion-symptom map-
ping. Brain,2011,134:3071-3082.

[16] Cherney LR, Oehring AK, Whipple K, et al. “ Waiting on the
words” ; procedures and outcomes of a drama class for indi-
viduals with aphasia. Semin Speech Lang,2011,32,229-242.

[17] Stahl B,Kotz SA, Henseler I, et al. Rhythm in disguise ; why
singing may not hold the key to recovery from aphasia. Brain,
2011,134:3083-3093.

[18] Schlaug G, Norton A, Marchina S, et al. From singing to
speaking ; facilitating recovery from nonfluent aphasia. Future

Neurol ,2010,5 :657-665.



	2011011 23
	2011011 24
	2011011 25
	2011011 26

