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Computed tomography (CT) gave a large contribution to morphological analysis of the aphasia
syndromes. The aphasia problems are, however, still controversial and have many unresolved issues,
even from a morphological point of view. In most cases with cerebral vascular lesion causing speech
dysfunction, we are able to define an extent of density change on CT images. But its extent seems to be
often not consistent with the area supposed to be deranged in functional work-up of speech. CT
appearance of some areas may be little changed or normal when those areas are to be in poor condition
in their functional maintenance. This may be due to such a vascular supply which permits brain
tissues to be sustained but which does not work for their function to be normally performed.

From 642 cases with cevebral vascular lesion we reviewed CT images of 382 cases: 171 cases
having a lesion in the left hemisphere and 46 of them showing aphasia syndrome; 151, a lesion in the
right hemisphere alone and 3, aphasic; and 60 cases having lesions on both sides and 7 showing
aphasia syndrome.

First, we determined anatomically the extent of CT change in 102 cases, all right-handed, with a
lesion in the left hemisphere. The extents were piled and made up to a ‘“‘non-aphasia-lesion-map”. This
map was used for eliminating those areas as not working in speech function. The other map of the
areas was made out of CT images of aphasia cases (33 cases including one agraphia). The latter map
was put upon the “non-aphasia-lesion-map”, so that the very area working in speech function could be
more restricted. The third map, “restricted-aphasia-lesion-map”” demonstrated those areas related to
speech function: (1) the region limited around the three rami in the Sylvian fissure (Broca A); (2) the
inferior frontal gyrus and the posterior aspect of the middle frontal gyrus (Broca B); (3) the inferior
aspect of the cortex and subcortex of the Reil’s island; (4) most of the middle temporal gyrus, the
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posterior third of the superior temporal gyrus, a large portion of the supramarginal gyrus and a part of
the limbic system; (5) a large portion of the limbic system; (6) the anterior aspect of the superior frontal
gyrus; and (7) the corpus callosum.

The Standard Language Test for Aphasia (SLTA) was applied for 33 cases of aphasia. Correlative
study of the tests with the “restricted-aphasia-lesion-map revealed that Broca B area was the specific
site responsible for the non-fluent type of aphasia. This results was thought to confirm the
significance of the classification in the fluent and non-fluent dimension.

Multiregression analysis, one of multivariate analysis, was introduced to explore relationship
between severity of aphasia syndrome or type of aphasia and the extent of lesions. In this report the
discussion was confined within the four speech areas ((1)—(4) mentioned above). The results were as
follows: only Wernicke’s area were correlated with most speech functions; and Broca’s B area stood for
the function making speech fluent. The data obtained here suggested that the superior arcuate fiber
track was not likely to be evaluated as the route from Wernicke’s area to Broca’s if it were working in

connection betweern.
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Table 1 Cases in this study

Brain CT (Feb. 1983-Jun. 1987) performed in Osaka Rosai Hospital

Cases with cerebrovascular diseases

642

Selecting appropriate cases for the evaluation of

aphasia

Selected cases

Lesions only in the left hemisphere
Lesions only in the right hemisphere

Lesions in both hemispheres

382

171 Aphasia(-+)46(26.9%)
151 Aphasia(-+) 3C 2.0%)
60Aphasia(-+) 7(11.0%)

Selecting cases with aphasia completely performed with
both CT and Speech Language Test for Aphasia (SLTA)
Selecting cases free from aphasia diagnosed by speech
therapist or neurologist or neurosurgeon

Cases with aphasia
Cases with agraphia

Cases free from aphasia despite having

lesions in the dominent hemisphere

32
1

102

75 o fzl),

Wiz, 43EHIo CT & (aphasia-lesion-map) X
h Z ®non-aphasia-lesion-map® = sE#EE A Fi -
bz bh 5 HER % 2 Ll Trestricted-
aphasia-lesion-map %#1E% &, FOEEHHIE%

1. Broca A

i
: N\

N
4. Wernicke

BERCHICT 2 EEREL LCHLNZRS
(Fig. 2). non-aphasia-lesion-map 222 T &
hAEBRECEE T LR 2MIOS
b, FE4HBEED (Fig. 1), ThboMmE
& OFIRPIIC BT 5 & FERE ] O R R o
Beolh X ORROBFE & Lic, Z OREG
DIEEE L, Fluent(Ji#), non-Fluent(FEHE)
LEOBIRHE Lic (Fig. 3), &bk, ZOMH
WA OSFEREC OGRS DI, #H
B OEEE & SLTA T X 5 AFERE & OHIBY
w SHZEEMBATIC L bkt (Table 2),

2. SLTA 12w T

BRI (SLTA) Wk “Ftie”, "B %

Fig. 1 Composite cerebral lesion map (non-
aphasia-lesion-map) on 102 patients free from
aphasia in spite of receiving tissue damage in the
dominant hemisphere. Shaded area is not cor-
related with speech function and residual open
space includes whole language area. The greater
number of cases are assembled. Note the open
area in this map getting to cover the true spee-
ch function area. We defined 4 representative
regional speech function areas as indicated in this
map.
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Case 17. non-fluent (Broca) type of aphasia

Aphasia-lesion-map Non-aphasia-lesion-map Restricted-aphasia-lesion-map
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Examples of Restricted-aphasia-lesion-map

Case 5. non-fluent (Broca) type of Case 22. Fluent (Wernicke) type Case 24. Fluent (Wernicke) type
aphasia of aphasia of aphasia
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Fig. 2 Subtraction of non-aphasia-lesion-map (Fig. 1, top center) from CT
image with aphasic patient (aphasia-lesion-map, top left-case 17) definitely
revealed the responsible lesion for its speech disturbance (restricted-aphasia-
lesion-map, top right). Examples of restricted-aphasia-lesion-map (bottom). So
called Broca type of aphasia (bottom right-case 5), Wernicke type of aphasia
(bottom center-case 22), Wernicke type of aphasia (bottom left-case 24).

DREHOTIELTTAIOHEENRD b, % 41004 3. BESBRFT-LZPITEOVT

MR TH5 (Fig. 4), KFEEOFHEL, Zhbk EXRBNTOET A0 5 bEROTBLH D
bl ‘<" 3THA B0AERS), “Fh” 4| TEER B HIZEE R T4 5 EEYR 8T 2 Ve,
B (40040850, “559" 4B (40045 5), “&2 BI53 2 BI%k X UMREII K DB Y TH B,

<" 3HEHA Q0AFE), “HEE" 2HE (2004 Y=FX,)=3a,X, (EEHBEE)
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BLICRHD, T 520 RER LR - X, LT h R EH

b D&M o7, CT L TX 5721 SLTA HiTES a, | BREEAL S e & BB E B O RAEBI RS
b ORFEAL K, BEERSHTE, BEMoEEHR T input (FHEHZE
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Fig. 3 The diagram showing the correlation between aphasic patients classified
in the fluent—non-fluent dimension and the extent of the brain damage of 4
representative speech areas. It clearly demonstates that Broca B area is the
specific site responsible for non-fluent type of aphasia, whose over 7% of lesion

causing non-fluent type of aphasia.

#0, output (BHERD HDEEBIE A —kBI%
DHTKRDHZ LTHY, BEAcid b B
MoY, X X VRE—UBROELTH S HREE
RDLILTHB, HEHX,, Y ¥ EELTSH L
BLTHD a. b BRI WAHE BT & 7
5. 4, Y % SLTA O, X % EEEEcs
THEMELLO CT LOBREBELTHE, RDb
icEERBIE O R antd T O REERAL O 5 FEHE
DB YEERT I 0k’ BRERY &
LT MBI M@te) MG&F) MBS [MEE] ©5

DOEEMEYRED L, 5 Doi@}%%%ﬁ’?i
5, £EOERBIRORK a it hFh, £OEE
BRE~OEMTTOBEEDOKZ S¥RT LI
7t% (Table 3).
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T, (ZIFTATEAE 2 & hRTHEEIERE A S TR\
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FERERORME > h OB HR I WD T,
ZiE Wernicke ¥ & L1z, B, = OEET
RIEEE O AL, EAlER0#Y1/3, g Ao
Ko, ABO—REEATWS, 4 OEE
BHERETHTHS, Zh¥ Insula Hilsh & T3
Lic, Zofl, XBZER, MR, EimEmsize
Bt TWBONEEERS

2. s —-IERGRE D

Wiz, 4EEfEH o aphasia-lesion- mapyb Snon-
aphasia-lesion-map X h @3 Lz 4 EBHETA
DIEGE Y CT LoBEBRINKOEHIL & L TR
L, Fluent, non-Fluent 234 & 0HBI AR D 5 &
(Fig. 3), Broca B #HEFOHBA 7 % &3 HEHI
14T non-Fluent &FEZFRIFL Tk b, Z O
s non-Fluent &EBERIECHERENCEETH S &
Edbhotz, filo 3tz o X 5 IeBIfFRE
A bRl oiz,

3. ZEEMN

Table 31z, BAOMHEIKFIEEGE & AERE L D
TR 2 & B4R T D B FEERE & R DI S E BRI O
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Table 2 The Extent of Cerebral Damage on Each Language Site and The Result of Standard Language Test
for Aphasia on 33 Cases with aphasia and agraphia

The percentage of brain damage Standard la ruage test for aphasia
on each language site (%) nfu I mark)

Case Age Sex nl:)]r'l"%}tl :nrt Broca A Insula  Broca B Wernicke H(esanla?g F:E’fgal;g Sp(ed’]')léi)"g w“ﬁ) ting Re(pzlﬁldmn
1 64 M F 0 0 0 11 240 250 180 60 110
2 47 M ng 22 36 16 0 180 330 15 80 20
3 30 F nF 100 100 68 4 220 350 285 240 120
4 46 M F 0 0 0 36 170 380 215 200 100
5 53 M nF 64 82 78 0 160 200 0 0 10
6 41 M nF 0 0 23 0 170 270 50 60 80
7 69 M nfF 0 33 i 0 210 310 290 100 180
8 19 M F 0 0 0 10 290 400 315 00 160
9 4 M nF 14 0 0 1 220 390 320 280 160

10 65 F F 0 i it 38 250 360 250 260 140
11 42 M F 26 18 0 0 290 400 360 280 200
12 58 M F 69 100 2 A 170 360 5 20 10
13 41 M unclassified 67 100 31 4 200 360 35 120 0
14 41 M nfg 100 100 21 23 220 330 170 140 110
15 69 M F 27 7% 2 0 230 330 220 20 200
16 57 M nfF 100 100 11 2 180 250 5 0 60
17 44 M nfF 100 100 52 23 100 160 0 20 30
18 47 M nf 6 35 39 32 220 340 225 140 80
19 55 M nF 0 0 23 2 220 330 225 B0 110
20 63 M F 18 0 6 3 130 180 40 0 110
21 51 M  unclassified 37 26 47 14 170 300 10 100 40
22 68 F F 0 0 0 73 140 70 65 0 140
23 69 M F 0 0 3 200 380 135 200 120
24 47 M F 15 0 0 92 140 160 0 0 0
25 55 M F 0 0 0 0 230 290 235 200 180
26 17 M F 15 33 0 7 250 390 305 260 140
27 71 M F 0 0 0 19 280 400 370 300 180
28 53 M F 0 0 0 4 140 190 50 0 0
29 75 F F 0 2 0 0 290 380 270 260 160
30 55 M F 0 1 0 0 280 390 295 240 180
31 38 M F 0 0 0 34 220 340 250 260 120
32 70 M F 0 16 1 0 180 320 200 200 160
33 51 M F 0 0 0 0 230 390 325 240 180

Table 3 Multivariate analysis between the extent of the lesions of 4
representative speech areas and the results of SLTA

T Speech
w:tlon Hearing Reading  Speaking Wrighting Repitition
Speech Area

Broca A 0 0 --.4322 0 0
Insula 0 0 0 —.3839 0
Broca B —.3871 —.2837 0 0 —.5047
Wernicke —.3848 —. 4590 = .2669 —.2629 —. 3618
Contribution Rate 26% 25% 25% 19% 34%

The numerical values in this table represent standardized coefficients of multire-
gression analysis. "0" implys no correlations between the damage of the speech
area and the speech function. The coefficients with minus value mean significant
correlations between both, the absolute values of which have direct proportion to
the extent of correlations.

FRICF12H25H (57)
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