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Neuropsychological Study in Patients with Thalamic
and Putaminal Hemorrhage

Katsuhiko IBAY ASHI

Department of Neurosurgery, Brain Research Institute,
Niigata University
( Director: Prof. Ryuichi TANAKA)

Aphasia, intelligence quotient (IQ), visuo-spatial cognitive function and memory were
evaluated in 42 right-handed patients with localized chronic thalamic hemorrhage. The
lesions were localized on the left side in 23 patients and on the right side in 19 patients.
Aphasia was evaluated in 21 right-handed patients with putaminal hemorrhage and compared
with that caused by thalamic hemorrhage.

The latter seemed to be different from the aphasia caused by a cortical lesion, because
of its short duration and the mild disturbance. It is suggested that the thalamus is related
to language behavior, although its symptoms are not significant enough to call it thalamic
aphasia. The symptoms were very similar to those in patients with putaminal hemorrhage.
Aphasia due to a lesion in the thalamus is considered to be caused by secondary cortical
dysfunction due to the thalamic lesion.

Neuropsychological symptoms and signs were observed mainly in the patients with
lesions in the pulvinar and posterior portions of the thalamus. However, their prognoses
were fairly good except for auditory function.

On the other hand, it is suggested that the putamen itself does not participate in language
behavior, and that aphasia caused by putaminal hemorrhage is due to destruction of the
tissue surrounding the putamen. The type of aphasia and prognosis vary with the site of
the lesion and the hematoma volume. It is also suggested that the thalamus is related to
language behavior in a circle of thalamus-cortical language area-thalamus. Aphasia caused
by putaminal or thalamic hemorrhage was observed to be different from classical cortical
aphasia. However, there was no significant difference between aphasia caused by putaminal

lesions and that due to thalamic lesions.
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Table 1 Summary of 23 cases with left thelamic lesion

Consciousness First exami-
Case . . Speech . . .
Age | Sex | disturbance | Paresis | Location | Size | nation after
No. disturbance
at onset onset (days)**
1 44 M - + +* c-p middle 22
2 50 M — — +* A small 20
3 54 F — (+) + L small 19
4 69 F - + +* P middle 17
5 51 M - + + A small 29
6 64 M - + - L middle 31
7| 48| F - (+) - L-P | middle 30
8 65 M — (+) + P middle 25
9 45 M - - - A middle 18
10 58 M — + — P large 20
11 75 F — + + L middle 23
12 69 F — + — L middle 21
13 66 M - + +* L-P large 29
14 73 M — + + Cc-pP large 23
15 73 F - + + C-L-P| large 30
16 51 F - (+) t L middle 17
17 57 M — + +* P middle 19
18 71 F - (+) + P middle 19
19 72 F drowsy + +* C-L-P| large 24
20 59 M - + + P middle 19
21 65 F - + +* P middle 27
22 65 F - + +* P middle 31
23 61 F — - - P middle 26
Under “Paresis”, + =mild, (+)=mild for a short period

+*=Aphasia remained at the first examination

A=anterior, C=central, L=lateral,

**mean, 23.4; SD+4.8

P=posterior
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JUOMBRBOBC L ZRERZMTL, #RETPLL
LB TOSHEBEYR L. BErEKRBmAlox
EREDOHENG, VWb B FRMEKECREERED
BECSWLWTHLRA L.

MR EFE
1) R

BHEAIRR LictHmfaefcs n, FRLIT 0%
BB LSO THS. 1) FHER, RKESLEREE
DEE TR, 2) REMRTE (RBE#3~48),
EEpEv. 3) CT fREREX DA~ RE
HBECONEFW . 4) FLr— VHBERSOAR
HHRER TTIS » Ty,

FERITUEN O T8 (I 62.85%), AW E28H (F
1560.95%), GRE 194 (E565.2:%), Rl F2HEH
KEBESNK 1H»SA2200E6RETHS. NERD
AEXZ, BRKERS5~20mm T, TOKEIK LY,

K, B, NeXBIL7 (Table 1,2).

RREMO ST CT A LS, ERiAE (LA,
n=3), ZZAHI# (LL, n=5), £% 58 (LP, n=15),
HHIAEE (RA, n=3), H4MUEE (RL, n=4), %4
# (RP, n=12), ® 68+ L1z (Fig. 1).

MRELEENREORITIT, RIELD 3EMLL 48D
HEYHEROZE LI BECiTE » 1o, I BRBEH R
HEITE T, BLUTOROMBLEZNERICOWT
i1, EMOZKE LUCNPEORFAE SV GEE R
TeAWFE X - TR LT,

HEAT Lo CEBEAREBOBEIL, OERLETR
# Standard Language Test of Aphasia (SLTA),
@ WAIS HIEEZHIHRE Wechsler Adult Intelligence
Scale (WAIS), ® Raven ® Coloured Progressive
Matrices (RCPM), @ =F XiZ # /1B 2 Miyake’s
Memory Test (MMT), ® Benton Visual Memory
Test (BVMT) Th 5. TI-BERHNLEL %88 LS

Table 2 Summary of 19 cases with right thalamic lesion

Consciousness First exami-
Case ] . Speech . . .
No. Age | Sex | disturbance | Paresis disturbance Location| Size | nation after
at onset onset (days)**
1 63 F drowsy - - P middle 25
2 60 M - — - A small 18
3 64 M drowsy + - P middle 20
4 53 M - + - C-pP large 17
5 70 M drowsy t — P middle 31
6 70 M - — + L small 18
7 75 F — — - L small 16
8 75 F — + — C-P large 20
9 61 M - + — C-P large 31
10 71 M drowsy + - C-P middle 30
11* | 58 M - - - L middle 19
12 69 M - + - C-P middle 21
13 55 M — + - C-L-P | large 24
14 70 M - — - A middle 28
15 73 M — — - L small 30
16 47 M - + + L-P middle 20
17 66 F - - — C-p middle 19
18 65 F - + - A middle 30
19 70 M - - - P middle 24
Under “Paresis”, + =mild
A=anterior, C=central, L=lateral, P=posterior

*=His left-handedness was corrected to right-handedness in his childhood.

**mean, 23.2; SD £ 5.2
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Fig. 1 Composite diagram of the thalamic lesion on computed
tomographic (CT) findings in 42 patients.

LL=left lateral,

RP=right posterior.

LA=left anterior group,
RL=right lateral,

TREFNT AR A 6, G850 9 BITHIEIRER, SO
R, BRE SR, BRR2ETHA, BEH1IFE1AAT
Hoto.
2) WREMEI

el & Lo BRIERSc i FRE» & 0395
H745% (E¥56.95%) ¥ TO2H1T, B G2 TH
% (Table 3). CT FrREMEBBRO KX 2 X 0w
MER 35m/! LIE%K, 16~35m/l %4, 8~15m/!]
NEXFIL, /MIERZ TEE (n=6), %M ES %
0& (n=8), KMEFZHE (n=7) &L1z. TD>
LIOETIH, LEETe6H Dt 9P mBRERHITH
bhi.

PN BRESEERZ (SLTA) & % KEMEEFE
hife S, YIPHREITFEIE® 8 A 5370 (Eg22H)
DOEBFEED IR T THIT L1c. 2 BIELBEORE

LP=1left posterior, RA=right anterior,

i3, RERBVLOTHLIAA, BLdDTeH HER
BTl -1,

B £

1) R i

1. BERE: p2k, Mo > HRiEE 3 6
th2f, SMUEE 5 Bich 3 6, #HEISEHS126], @f &
LT 23flch 176 (73%) & SSRBE W SCEBEE BB RS
FRELRD . —HEUBMATEANUE & BAR
14, & & UTT19fid 2 Fllo R EEE L 2D
LDHRTH- . EHMBIOZTEFLERY A2 &L, v
FOEBORADO OB BIE [IREE T B DhE <
o] SO IERA R % <, Jargon Speach i
HULAbDTH- . Throthofiike LT, 8
DELHVELE, HFOFETCL3ah-THBE LS
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Table 3 Summary of 21 Cases with Left Putaminal Lesion
Neuro- | First exam.
Group [Case|Age/Sex| Paresis | Lesion Size | Aphasia Type Prognosis | surgical | after onset
treatment (days)

I 1| 64/F - L S —x - 1
2 | 58/F - L S + simple transient - 10

3| 39/M — L S + simple transient — 12

4 | 49/M - L S - — 11

5 | 62/F — L S - - 9

6 | 50/F (+) A S — — 12

1I 7 | 74/F (+) L M + mixed disappear - 20
8 | 67/M - L M —* - 13

9 | 63/M (+) A M +* | amnestic moderate + 29

10 | 54/M + P M + mixed disappear — 15

11 | 66/M + A M + mixed moderate — 25

12 | 67/F (+) L M + mixed disappear - 8

13 | 54/M + A—P M + mixed moderate + 29

14 | 64/M (+) P M +* | mixed moderate + 21

| 15 | 68/F - A L +* mixed of moderate - 22

broca main

16 | 42/M + A L + expressive | moderate + 34

17 | 44/M + A-P L + global stationary + 35

18 | 43/M + P L + TCSA moderate + 33

19 | 51/M + P L +* | receptive minimal + 31

20 | 44/M + A—P L + global minimal + 30

21 | 73/M + A-P L + global stationary + 37

A=anterior, L=local, P=posterior, S=small, M=middle, L=large,

(+)=mild for a short period,
*

=aphasia with dysarthria

Table 4 Language behavior in 8 cases with left thelamic hemorrhage

Case No.
1 2 4 13 17 19 21 22

(C-P) (A) (P) (L-P) (P) [(C-L-P)| (P) (P)
Comprehension 1 0 1 1 1 2 0 2
Naming 1 1 0 1 1 1 0 2
Paraphasia 1 0 0 1 1 1 1 2
Perseveration 0 0 2 0 0 0 0 3
Fluency 0 0 0 0 1 0 0 0
Repetition 0 0 0 0 2 0 0 0
Word finding 3 2 2 2 3 3 2 3
Vocal volume 0 0 0 1 0 1 0 0
Fatigue 0 0 0 0 0 0 0 0
0 =normal, 1=mild, 2 =moderate, 3 =severe
( )=location of the hematoma ; A=anterior, C=central,

L=lateral,

P=posteri

or
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®AH T H0E 8H (HEFID > HaT%, 2EDIB%) T
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RSB T : Case No. 1,4, 13, 17 O 4 Fi CE&E,
No. 19, 22{3hEEDETTH - .

MEEREE . 20fich14m H1TRIOBEEEN No. 1, 2,
13, 17, 19 ® 561, 10MLITH No. 22 D 1 HI T H »
I,

$53E. No. 1, 13, 17, 19, 21 B E /e B HSEE AL,
No. 22 &M s HRttos#EL L bR,

#5i: No. 4 &2k Abh, BETEETH- .

gt . No. 17 D12 B THRBTS - k.

HIBFEE . No. 17 OABREKEENL ORI

EAREREE . 1 ORI OERISEC L, 4m
B 7T No. 2, 4,13, 21 D44, 3ZELTE No. 1,
17, 19, 22 D 4P TH - 1.

Fig. 2 Composite diagram of the lesion in 8
patients with thalamic aphasia.
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Fig. 3 WAIS, mean and standard deviation of intelligence quotient (IQ) in six groups.

V=verbal, P=performance.
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EBOHED: No. 13, 19 THbh, #iEIEAMER,
BEITIIDEERTH- .

SEORAYH AL, No. 2, 21 TiZHEMELE, No. 17
TR RYREE, hsHTcREEOET D2 ELHE,
SZERAOEER I UVREHERDALNLBABIKET
ot ThbsFloREEROFHRIRL, 17 AR
Ehedl, 1AAEMNLH, 25 AEEEOEFD1F
Th-to. L LKEERDGIEHEE Lk ERED
BEEL 8 fleflTERA L.

2. FEEH WAIS (Fig. 3)

DEEM 1Q: EHKRESEOVL 77.8(x14.4),
BKRLE T 86.9(£11.5) Thoto. FLEMERT
I EBRIEST LL 4486.6, LA $79.1, LP % 70.1
THh, ARKETIZ RA #98.6, ftho 284850 F
TEFEEACH -1, ELORBINTIFNDOBETD
ERBIHBMEETH - 7.

@BEH: 1Q: EREKSEOFT80.1(£12.0), &
BESETIT74.7 (£12.0) TH -1, FLEARRT
i1, SEBISEST LA £79.0, LL £382.8, LP 73 72.0
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T3P ARSI k-, GAEE T, RA
$i84.3, ;R\-T RL D 74.7, RP i2167.0C RP & RA
TREERLENZED LR (P<L0.05). ELFIMDLAD
ERIAFBIENTIVEETS -1, 2B L ERIT
BE*RL, HEABHTEETH .

@ZEMEEN, EAEfELOSEIICET 5 IEEBF
flisd (Fig. 4)
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IERIRE, BiEMIEIZS.6, S1E{EMETH » 1. b
B U] R L icB0BRIRE T S BT TH - 1073,
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BFTH-1, TSN TRLEMELY R LI RP (A
BHEDH OFHEELAR, RERYSKRESTRD 5.0, 5.5
TH-18, F8, BAR, HA5¢0EMBTIIMIN
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Fig. 4 WAIS, mear. ..2d standard deviation of the evaluated points.

Verbal 1Q was examined

in the left-side group, and performance IQ was examined in the right-side group.
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Bt s S TOTARAER CEMITIE LP »,
LRITIE RP MMEBETH 1.

3. {HZERSEPAi%EE Raven’s Coloured Progressive
Matrices RCPM (Fig. 5)

ERRETIE, LA, LL & dic@REZA CEYEE
655%) DU IIFR L L~ T, LP 3FEH AT
Pot. GRFERTIE RA BNEHUTHELE L, RL
H22.TEREZEAEOBTELER -0, RP GF
¥18.7 T 6 HhH b Eh - 1. BEMIEEOHEK T
ANOBTHLHRME , BB TEEDE R Y R
L.

4. BEEE$7 Miyake’s Memory Test (MMT)
(Fig. 6)

OB BEEREE ; 5t 3B olTe kW TEMRE T
BFREATES5.4, 7.0, 7.8 L 3L L RBEBETH -
f-bME LP TiE2.1, 2.9, 3.0£ €<, LA T% 2.0,
3.0, 3.4 L B AL Lhi. GRFBETIE RP A4.1,
6.1, 6.9 CHREEEAFE L h 20 Eh -1, Ef% K
TEHEIEOMCAMRE TETAZD BRI,

@ BREHE . ERFERTRBE L bITEL, 10/F
EZZ1UTTH - . GRKRETIE, RA A0, 2.5,
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Fig. 5 RCPM, mean and standard deviation of
six groups. A dotted line indicates a
mean of scores in old healthy volunteers.
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Fig. 6 MMT, Miyake’s memory test in the old healthy volunteers and six groups of the

patients.

Thick solid lines and dotted lines indicate values of the old healthy

volunteers and thin solid lines and dotted lines indicate scores of the patients in

the pair words and non-pair words test.
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4.7 - BEEAFEH 1.0, 2.6, 34X HhEL, RWT RL
D0,1.2 3.0 RP ©0,1.0,1.6 TH ~1-. EHDHE
T IBE L LEMRETEBETH - 1.

5) tRHIC# Benton Visual Memory Test
(BVMT) (Fig. 7)

ERFEE T ERESAI0EX L, LL M4.4TH b,
LA 3.7, LP3.1 & 3B 2 ER e -1, A
HIRE T RA M62&éBEbEEEZR L, RL (338,
RP (33.4TH » 1. EEORKIIAAFEEEY 3.7,
GRREEE45TER DENEFE LS 1. Benton D
FHERE 'k h LP & RP TLhFhBEOETHN
Hbhnic.

3%, WAIS, RCPM, MMT DiBRFaIHE7: 9 B % A
&, WAIS TRRAERBR CEENE 1Q »EE 15582
~, BRETHESR 1Q NP MEBAEREL .
RCPM TRHARBRTRIEIAETH~1ch, BRETR
E1195 523~ & IFEEICAV BT TRE AR L.
LaL MMT kT, 68 4 flo 5 b HRAFRN
ETHENCHEL AL 3H, R H, BBFRNET
B ABRIE B ARETH- T,

Pba/NET 5 &, EAWIRE L cRERHMMmAR B\
THTBHREET 2 78I e RY, Bk
CA-LBETLELETS. TORERIBATNEL,

SEEROESIT 1 7 AUTRAERDHEE, BDOH)
L3908, &R 2 A A¥MORRO®BEL L. Lk
L 147 B EoESHAITRTO®RLBEROBREIIERE
Li. ¥ WAIS itk 2HEEOFMTiE, SHEELE
RIERE, BEEPGIRPRE TET2EH. &

g

Group |
n=§6

W

Group |l
n=§

10'(

LARA LLRL LP RP
n=3 n=3 n=6 n=4 n=15 n=12

Fig. 7 BVMT, mean of visual memory in six
groups.

R ERAERRE TRLEBTH -~ 1. T8
HNIERACIERDOBRIRETE T 2R L.
2) #HBLme
1. CT scanic L 57%R% (Fig. 8)
I#I6Fibh, co5>bs5HMBRIITHERCRERL,
1 bR & O PRRIH T, Bfah b RDdikic

%4

Group Il
n=7

Fig. 8 Schematic representation of CT determined lesions in patients with putaminal

hemorrhage.
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ME\EIRTH - 7o, BRFEE 6 Fld 1 Flic —BHTED
bhic. IE8AD Y, I UXTORIaHK T
FPRE LRI 34, NERELRBIREE~D RN
HERN 25, NABHT~ERBDORSEREIN 24,
AIRICHIR MU BRIRARN LATH . BT S8
Bk 7 Flic b S bt 4 Bl —@HS L B CBEET
Hote. MBHZTHBYH, IHLFCAREL LwsR
26, AR 24, B, NARBRELU—BRELXED
IRERCRTR A B 3FICTH D, BITKE (BALRIRK
MUBEBAL <, FET TR 6FlicEDbbNI. %
1 OBTIR 2 P MEDONENER AL B, ZOfth
54& OFEFIT midline shift RLAMEOE ik &0
mass effect A352% bl

2. S

I2: 6%t Case No.2 & SIBMEKELIELLR
ABREOREERNA LRI, 28215 3EMEAII
TR L, FofoiEFic (ZREBEKTED bt
» -1 (Table 5).

DB #atks L UAUAEHESRE Lz No. 7,
8, 12 3FI Tk 2 BIHVHE, 1PIRKREEXZESh
s, HE LR 2 flokERIT i ESARI TR L E
BRI h T, B RHCBEOEKTERL,
EMSEEL L DR, BIAEEAO 26 No. 9 Of
S8, No. 11 OBEART, Bi&RFEEREEOSERTh
ZEOBENL LN, BEIERIEER LT
B, RIS THERE OF F 2R LiESRED 20
L. FRImELCBIFe®RE YR LA, 34R
BEOB LIt AT HEROMBE S TREEI Hieh 1.
BHEBERO No. 10 & No. 14 3Th & BSE THIE
BFRED D 2 7 FTIIENE L, HReiskifich
T, HEEOBEBIBEN AR TH - . Bk

Table 5 Language Behavior of Group I

FET No.13 D 1HITERRETL W EBAM TS,
B, W, EOBERIDALEEQCBETERL, Kl
ML BEALET2RLENERIIBF T 1. T
BEOERESEEYRE 21 AL TREAHERA LR
7= (Table 6) (Fig. 9).

WA 7HIdEi BRI A No. 15, 16 D 2Hic & 5
h, AEIHRLERORAR, BBIRHB THic kR
B ORET, W, EoMKE, HFECBRGEENRLS
hic, LOLREELD 2480063408 ORICIIHR
DNORECREROENAED ORI, BHERR T
No. 18 DHRBEMHEE KL E S No. 19 DZERKET
Hicm CEFIREL R LA, REBIEIN T
FIERECRELRA LN, FEREIFENRENTHLD

Table 6 Language Behavior of Group II

Case No.

1 2 3 4 5 6
Comprehension 0 1 0 0 0
Naming 0 1 1 0 0
Paraphasia 0 0 1 0 0 0
Perseveration 0 0 0 0 0
Fluency 0 0 0 0
Repetition 0 0 0 0 0
Word finding 0 1 1 0 0 0

Case No.

7 8 | 9% 10| 11| 12 [13*]| 14
Comprehension|{ 1 | 0 | 1 [ 1 | I 1121 2
Naming 1101221 112142
Paraphasia 1101|211 1 110
Perseveration ojlojJo|j1f{L1L|{o]oO]|1
Fluency ojloj]J1{o0of|2f0|O0]oO
Repetition ojojlo| 22001
Word finding 2 0 2 2 2 2 3 3
0 =normal, 1=mild, 2 =moderate, 3 =severe

*The hematoma was removed by neurosurgical
operation.
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0 =normal, 1=mild

Fig. 9 SLTA of Case 12 in Group II.
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CHLBBIBRDTRETH 1. TEFPHECS
FHABENZD bR, TR HEWRIELNRIFT,
B BN SRR E LA LR, BiBRARIT No.
17, 20, 21 T, SEBGE SEOEMBIESE L REBRT
X% Prosody OFEETHELNBDTARTS .

Table 7 Language Behavior of Group Il

Case No.
15 | 16%| 17*| 18%| 19%| 20*| 21*
Comprehension | 2 2 3 3 3 3 3
Naming 3 3 3 3 2 3 3
Paraphasia 1 2 2 1 2 2 1
Perseveration 0 1 0 2 1 1 2
Fluency 2 3 3 1 0 3 3
Repetition 2 3 3 0 3 3 3
Word finding 3 3 3 3 3 3 3
0 =normal, 1=mild, 2 =moderate, =severe

*The hematoma was removed by neurosurgical
operation.
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