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\s=b\Nine cases of subcortical aphasia
with capsular/putaminal (C/P) lesion
sites demonstrated on computed tomo-
graphic (CT) scans were studied. Eight
cases were occlusive-vascular in etiology
and one was hemorrhagic. Three subcor-
tical aphasia syndromes and three C/P
lesion site patterns were observed. Pa-
tients with C/P lesion sites with anterior-$
superior white-matter lesion extension
had good comprehension, grammatical,
but slow, dysarthric speech, and lasting
right hemiplegia. Patients with C/P lesion
sites with posterior white-matter lesion
extension across the auditory radiations
in the temporal isthmus had poor compre-
hension, fluent Wernicke-type speech,

and lasting right hemiplegia. Patients with
C/P lesion sites with both anterior-$
superior and posterior extension were

globally aphasic and had lasting right
hemiplegia. Although these cases of C/P
subcortical aphasia shared certain well\x=req-\
known features of Broca's and Wernicke's
cortical aphasia syndromes, they did not
completely resemble cases of either Bro-
ca's, Wernicke's, global, or thalamic
aphasia in neurologic findings, CT scan
lesion sites, or language behavior. Further
study of the subcortical aphasias asso-
ciated with these C/P lesion sites seems

to be warranted.
(Arch Neurol 1982;39:2-14)

rphe well-known syndromes of lan-
guage dysfunction, eg, Broca's or

Wernicke's aphasia, have clearly es¬
tablished relationships to lesions in
specific cortical sites. The purpose of
this article is to present clinicoana-
tomic correlations observed in nine
cases of aphasia with predominantly
subcortical lesion sites that involved

primarily the internal capsule and the
putamen. The term subcortical apha¬
sia is used in this article to refer to
aphasia that results from lesion sites
that are largest medially,—ie, in the
internal capsule, putamen, or periven-
tricular white matter (PVWM). These
subcortical lesions only extend lateral¬
ly toward the cortex, and may include
small patches or parts of the cortex. In
no instance is large lesion present in
the pars triangularis, pars opercularis
(Broca's area) or the posterior half of
the superior temporal gyrus (Wer¬
nicke's area), or the supramarginal or

angular gyri. The term cortical apha¬
sia is used in the article to refer to
aphasia that results from lesion sites
that are largest in size laterally, ie, in
the frontal, temporal, or parietal corti¬
cal areas. These cortical lesions only
extend medially, toward the deep
structures, but do not necessarily
include these structures. The direction
of the lesion distribution is completely
different in the subcortical vs the

cortical aphasia syndromes. The im¬
portant difference in vascular involve¬
ment will be discussed further.

See also  15.

In the patients in our study, three
predominantly subcortical lesion site
patterns were observed: (1) capsular/
putaminal (C/P) with anterior-su¬
perior white-matter lesion extension,
(2) C/P with posterior white-matter
lesion extension, and (3) C/P with
both anterior-superior and posterior
lesion extension. Each anatomic pat¬
tern was associated with a specific
aphasia pattern. These subcortical
aphasia syndromes seemed to be dis¬
tinctive because they resembled nei¬
ther the well-known cortical aphasia
syndromes nor the previously re¬

ported subcortical speech-language
disorders. ' '-

METHODS

Patients were initially examined at out¬
side hospitals and later at either the Boston
or Palo Alto (Calif) Veterans Administra¬
tion medical centers. Major clinical neuro¬

logic information for each case is given in
Table 1. Language was formally evaluated
with the Boston Diagnostic Aphasia Exam¬
ination (BDAE),11 and test results are giv¬
en in Table 2. Lesion sites were assessed
with computed tomographic (CT) scans.
Behavioral testing was carried out before
the CT scans were done or reported.

Computed tomographic scan slice labels,
B, B/W, W, SM, and SM +1, were used as
defined in previous CT scan aphasia
studies" '7: slice  contained Broca's area
lateral to the left frontal horn; slice B/W,
Broca's area lateral to the left frontal horn
and Wernicke's area lateral to the third
ventricle (the internal capsule and puta¬
men are viewed best at slice B/W); slice W,
Wernicke's area anterior and lateral to the
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Table 1.—Major Clinical Neurologie Findings

Case/Age
at Onset,
yr/Sex

Deficit*

Etiology

Time
of

Examination Motor Sensory
Visual
Field

Sensorium
at Onset

C/P With Anterior-Superior Lesion Extensionf
1/53/M Occlusive- 3 mo after R hemiparesis,

vascular stroke arm > leg,
some R
hand move¬
ment

None Alert from on¬
set

2/64/F Occlusive-
vascular

R hemiplegia,
arm > leg

Unremarkable
to gross
testing

R visual field cut Alert from on¬
set

3/45/M Occlusive-
vascular

1 mo after
stroke

Dense R hemi¬
paresis,
arm > leg

None Relatively alert
from onset

4/43/M Hemor¬
rhage

C/P With Posterior Lesion Extension
3 mo after R hemiparesis, Mild

stroke arm > leg,
some fine
finger move¬
ment at 4
mo after
stroke

R visual field defi¬
cit

Comatose with¬
in hours, le¬
thargic until
1 mo after
stroke

5/62/M Occluslve-
vascular

1 mo after
stroke

Severe R hem¬
iplegia

Mild R homonymous
hemlanopsia

Initially uncon¬

scious, then
stupor for
first hr, later
alert

6/64/M Occluslve-
vascular

10 days R hemiplegia Mild, RUE R visual field defi¬
cit

Alert from on¬
set

C/P With Both Anterior-Superior and Posterior Lesion Extension
7/64/M Occlusive- Onset R hemiplegia Mild Dense R hernia-

vascular nopsla
Alert from on¬

set, agitated
8/59/M Occluslve-

vascular
3 mo after

stroke
R hemiplegia,

arm > leg
R visual extinction Somnolent,

soon alert,
emotionally
labile

9/68/M Occluslve-
vascular

Onset R hemiplegia,
arm > leg

Mild R homonymous
hemianopsia

Alert from on¬
set

*R indicates right; RUE, right upper extremity.
tC/P indicates capsular/putaminal.

left atrium; and slices SM and SM + 1, the
supramarginal gyrus, lateral to the posteri¬
or half of the body of the left lateral
ventricle. The lesion sizes were computed
in two ways: (1) number of 1-sq mm pixels
present in the lesion and (2) percent of
tissue damage in the left hemisphere. "
Lesion size was particularly important in
the higher slices, ie, SM or SM +1.

The term "C/P with anterior-superior
extension" is used in this article to describe
C/P lesion areas that extended anteriorly
in PVWM, deep to Broca's area at slices
 and/or B/W, and superiorly in
PVWM-corona radiata at slices SM and
SM +1. Ross"' has shown that at the level of
the body of the lateral ventricle (slices SM
and SM +1), the pyramidal tract courses
through the white matter just lateral to the
middle portion of the body of the lateral
ventricle. The cortical representation of
the face, lips, and tongue on the motor
homunculus is parallel to the body of the
lateral ventricle. Hence, the face, lips, and
tongue area, as well as white matter of the
pyramidal tract deep to it, are heavily
represented on slices SM and SM + 1. When
there was superior extension with a C/P
lesion site, a large lesion was present in the
PVWM-corona radiata lateral to the body
of the left lateral ventricle on slice SM or

SM +1. These large lesions ranged in size

from 700 to 1,400 pixels (2.6 x 2.6 to
3.7  3.7 cm). There was greater than Wi
mean tissue damage in the left hemisphere
at slices SM and SM +1.

The term "C/P with posterior extension"
is used in this article to describe C/P lesion
areas that extended posteriorly across the
auditory radiations in the temporal isth¬
mus as described by Nielson,-" originally in
1936. The auditory radiations are present
at CT scan slice B/W, inferior to the
Sylvian fissure and superior to the tempo¬
ral horn, where these radiations ascend
from the medial geniculate body to
Heschl's gyrus and Wernicke's area.'" This
is shown schematically in Fig 1.

Nine cases are given in Tables 1 and 2.
Only five cases are detailed. Because small
differences in subcortical lesion extension
on the CT scan (a few millimeters in one
direction or another) were associated with
large differences in language behavior,
each CT scan is detailed. Following the
case reports of each syndrome, a summary
of that syndrome is presented.

REPORT OF CASES
C/P With Anterior-Superior

Lesion Extension

Case l.-The medical history of a 53-
year-old right-handed man before stroke

onset, in January 1976, was unremark¬
able.

The CT scan obtained one day after the
patient's stroke (Fig 2, top) showed a large
low-density area consistent with occlusive-
vascular etiology in the region of the left
internal capsule and basal ganglia (Fig 2,
slice B/W). The CT scan at 13 months after
the stroke (Fig 2, bottom) disclosed at slice
B/W a much smaller low-density focal area
that was limited to the left putamen and
part of the anterior limb, internal capsule,
PVWM deep to Broca's area, and a small
patchy lesion in the posterior limb of the
internal capsule. Additional superior lesion
extension was present at PVWM-corona
radiata deep to the precentrai gyrus area,
representing the face at slices SM and
SM + 1. The mean percent of tissue damage
in the left hemisphere at slices SM and
SM + 1 was 10.29r. Lesion was present in
the caudate nucleus at slices W, SM, and
SM +1, but not at slice  or B/W.

The initial description of the aphasia was

incomplete, but the patient apparently had
some difficulty in understanding written
and spoken commands. At two months
after the stroke, his comprehension was

good, and testing with the BDAE (Table 2)
showed speech output to be grammatical
but slow, with a severe dysarthria. His
description of the BDAE "cookie theft
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picture" was as follows: "Well, here the
wind coming du the curtains.... Here the
boy going in coodie jar getting coodie out."
At 13 months after the stroke, the gram¬
matical but slow dysarthric speech output
continued, and occasional verbal parapha-
sias were present, ie, "The stool is kilking-
tilting, and he's going into the cookie
department.

.

.. The two cups and a platter
are to the end, having been dried."

The BDAE rating scale profile of sponta¬
neous speech characteristics for this
patient at 13 months after the stroke was

plotted against the BDAE Broca's aphasia
profile as shown in Fig 3. Only two fea¬
tures on this profile were compatible with
Broca's aphasia, impaired articulatory agil¬
ity (2/7), and normal comprehension. The
other features (melodic line, phrase length,
and grammatical form) were not. The
impaired articulatory agility rating in
spontaneous speech was compatible with a

poor verbal agility score of only 8/14 in the

timed Verbal Oral Agility task on the
BDAE (rapid repetition of the same word
for 5 s, eg, caterpillar, caterpillar, etc).

Although repetition of single words
improved greatly from two to 13 months
after the stroke, impaired repetition of
low-probability sentences persisted up to
13 months after the stroke. Most errors,
however, were caused by poor articulation,
eg, "I shopped [stopped] at his front door
and rang the bell," and "The Chinese fan
had a rare enweld [emerald]." These repeti¬
tions were slowly produced in a word-
by-word manner.

The patient's silent-reading comprehen¬
sion score was only 3/10 for sentences and
paragraphs at nine months after the
stroke. With his right hand, he wrote sen¬
tences with paragraphic errors, as follows:
"Boy and girls are keeping a cookie.
Woman is washing a dish." He had a mild
buccofacial apraxia, but there was no left-
limb apraxia. Table 2 gives a summary of

more BDAE testing at two and 13 months
after the stroke.

The patient was able to live at home and
received outpatient speech therapy. Even¬
tually, the paresis of the right upper
extremity resolved sufficiently to allow
him to drive a specially adapted car. He
was unable to return to work at his law
practice. He died three years later after a
left pontine infarction. Permission for an

autopsy was denied.
Case 2.—Tables 1 and 2 give a summary

of neurologic and aphasia testing for this
64-year-old woman. This patient was ini¬
tially mute; however, at one month after
onset, her speech was grammatical and
slow, with a severe dysarthria. Repetition
errors in phrase repetition were primarily
articulatory distortion errors and word
omissions, as follows: "Limes are tour
[sour]"; "The barn wallow [swal¬
low] ... [omitted remainder (captured a

plump worm)]"; and "The spy led [fled] to

Table 2—Boston Diagnostic Aphasia Examination (BDAE) Test Scores for Three C/P Aphasia Groups*

C/P With Anterior-Superior Extension C/P With Posterior Extension
C/P With Anterior-Superior

and Posterior Extension

Testing, mo after
stroke 2/13 1/6 1/12 3/39 31/60 15 2/66

Spontaneous
Speech

Gramma¬
tical

Gramma¬
tical

Gramma¬
tical Fluent Fluent Fluent

No speech or only stereo¬
typed monosyllables

No. of Words per
Phrase (7) 4/7 4/6 4/6 4/7 4/5 1/2

Articulatory
Agility (7) 2.5/2 2/3 4/4 5.5/6 4.5/5 1/1

Grammatical
Form (7) 5/7 2/5 4/5 5/5 4.5/5 1/2

Timed Verbal Oral
Agility (14) 6/4 7/E 9/11 ./3
Timed Nonverbal

Oral Agility (12) 11/10
.

,/1 ./5 6/7 9/8 9/10

Comprehension
BDAE  score

( + 1) + 0.5/+ 1.0 +0.5/+ 0.5 -0.2/+ 0.8 -0.6 -0.7/+ 0.3 -0.3/-0.6 -1.05 -1.7 -0.2/ + 0.3
Body Parts (20) 18/20 17/1? 13/20 13.5 9.5/17 10/8 16/13.5

Complex Idea-
tional Material
(12) 6/10 9/8 6/9 4/4 4/2 5/8

Repetition Words
(10) 4/9 8/9 10/9 10/10 9/10 2/8

High-Probability
Phrases (8) 7/8 4/8 5/8 5/6 3/4 1/1

Low-Probability
Phrases(8) 2/3 1/3 2/5 1/1

Naming
Pictures (105)

.

./102 30/85 37/91 61 54/97 61/68 9/66
Objects (18) 6/17 9/15 6/12 5/6 6/2
Letters (18) 0/11 6/16 15 12/18 18/15 3/14

Silent Reading Sen¬
tence Compre¬
hension (10) ./3 4/7 6/9 6/7 5/6 5/2

Writing narrative
sentences Incomplete No relevant No relevant Single

but relè- writing writing words,
vant sen- small
fences groups

Incomplete Incomplete
but relè- but rele¬
vant sen- vant sen¬
tences fences

No relevant writing

Praxis
Buccofacial

apraxia Mild Moderate Mild None Mild None
Very

Severe severe Severe
Left-limb apraxia None Moderate None Mild Moderate Mild Severe Severe Severe

*C/P indicates capsular/putaminal; numbers in parentheses are highest possible score for each Item.
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Greece." Like patient 1, her sentence repe¬
tition was slow and word by word. Visual
confrontation naming was remarkable in
that, at each test date, she performed
better at naming objects than letters.

Case 3.-Tables 1 and 2 give a summary
of neurologic and aphasia testing for this
45-year-old man. Errors in phrase repeti¬
tion included the following articulatory
distortions and word omissions at one
month after stroke: "Doon

...

down to
earth" for "Down to earth" and "The swal¬
low catchered à barn swallow" for "The
barn swallow captured a plump worm"; and
at 12 months after stroke: "The spy

...

the
spy led to Greece" for "The spy fled to
Greece."

Visual confrontation naming was similar
in this case to case 2, in that at one month
after the stroke, there was better ability to
name objects than letters. This patient was
tested for comprehension of grammatical
sentences at three years after stroke. At
that time, the following findings were
noted: (1) He had excellent comprehension
for long sentences that required pointing
to a substantive, ie, when asked, "Would it
be possible for you to demonstrate to me an

apparatus utilized for the purpose of com¬
munication with those at a great distance
from one's present location?" the patient
pointed immediately to the telephone. (2)
He had no comprehension for short sen¬
tences that were more grammatically com¬

plex, ie, when asked, "Is your mother's

Putamen

Insula

Extreme Capsule
Claustrum

Transverse Temporal
Convolutions

External Capsule

Genu of Corpus Callosum

Head of Caudate
Nucleus

Auditory Radiations

Temporal Isthmus

Anterior Limb
Internal Capsule

Globus Pallidus

Optic Radiations

Temporal Horn

Nucleus of Lateral
Geniculate Body

Third Ventricle

Quadrigeminal Cistern

Nucleus of Medial
Geniculate Body

\
Posterior Limb of
Internal Capsule

Fig 1.—Schematic drawing of computed tomographic scan slice B/W (left hemisphere)
shows location of deep structures and auditory radiations within anterior portion of
temporal isthmus.

Fig 2.—Computed tomographic scans (case 1 ) done one day after stroke (top) and 13 months after
stroke (bottom). Subcortical lesion site with occlusive-vascular etiology is capsular putaminal with
anterior-superior lesion extension. Large lesion at slice SM extends laterally from ventricle, at least
halfway toward cortex (arrows).

Downloaded From: http://archneur.jamanetwork.com/ by a University of Iowa User  on 06/07/2015



RATING SCALE PROFILE OF SPEECH CHARACTERISTICS

MELODIC LINE
intonations] contour

PHRASE LENGTH
longest occasional (1/10)
uninterrupted word runs

ARTICULATORY AGILITY
facility at phonemic and syllable

level

GRAMMATICAL FORM
variety of grammatical

construction (even if incomplete)

PARAPHASIAIN
RUNNING SPEECH

WORD FINDING
informational content in

relation to fluency

AUDITORY COMPREHENSION
converted from objective

z-score mean

Absent

1 word

always ropaired
or impt ssible

none ava

present m every
utterance

fluent without
information

absent
(*=-2)

limited to

short phrases and
stereotyped
exprès ¡ions

5
runs through

entire sentence

4 wo

** — —µ|ßß). normal inly m

"***—'ÄnaiJiiar words
and plirasTs——

-U

7 words

j
never impaired

-«Ritmai range

information profRmional
to fluency

-i- _l_
( —1.5) (i—1) U=^5) <« *) («-«) normal

(I-+1)

Fig 3—Boston Diagnostic Aphasia Examination rating scale profile of speech characteristics.
Characteristics typical of Broca's aphasia are shown in shaded area. Characteristics of case 1
(capsular/putaminal with anterior-superior lesion extension) are shown with broken line (13
months after stroke). Note that impaired articulatory agility and good comprehension are the only
areas of overlap in scores.

brother a man or a woman?" he was per¬
plexed and denied he could do the task.
When told, "The lion was killed by the
tiger. Which animal died?" he had no
response. When shown a pencil and a pen,
and asked to touch the pencil with the pen
or the pen with the pencil, he was again
perplexed and even after multiple demon¬
strations, could not do the task. Hence, in
this case of subcortical C/P aphasia with
anterior-superior lesion extension, there
was great disparity in semantic vs syntac¬
tic comprehension ability.

The etiology was occlusive-vascular
in all three of these cases of C/P
aphasia with anterior-superior lesion
extension. Each patient had a right
hemiparesis, but only one had a right
visual field deficit. All the patients
were alert from the onset.

The composite CT scan lesion sites
for cases 1 through 3 are shown in Fig
4. At slice B/W, each case had a lesion
in the putamen and part of the anteri¬
or limb of the internal capsule, with
anterior extension into PVWM deep
to Broca's area and large (greater
than 10c/c left-hemisphere tissue dam¬
age) superior extension into
PVWM-corona radiata deep to the
precentrai gyrus area, representing

Slice B/W

Slice SM Slice SM + 1

Slice W

SLICE SM + 2

Fig 4—Composite computed tomographic scan lesion sites for subcortical aphasia
(cases 1 through 3) (capsular/putaminal lesion sites with anterior-superior lesion
extension). Anterior lesion extension is in periventricular white matter (PVWM) deep to
Broca's area at slice B/W; large superior lesion extension is in PVWM-corona radiata at
slice SM and extends laterally at least halfway toward cortex from body of lateral
ventricle (arrow).
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Fig 5—Computed tomographic scans (case 4) done four months after stroke without
contrast enhancement (top) and with contrast enhancement (bottom). Subcortical lesion
site with hemorrhagic etiology is capsular/putaminal with posterior extension. Arrows
indicate posterior lesion extension across auditory radiations in temporal isthmus. Note
that although scan was done at near-horizontal angle, location of temporal isthmus is still
anterior to temporal horn on slice B/W and anterior to atrium on slice W.

the lower part of the face at slice SM
and/or SM + 1. Lesion was also pres¬
ent in varying amounts in the posteri¬
or limb, internal capsule, globus palli-
dus (mostly spared), parts of the cau¬
date nucleus, and the area of the
external capsule, claustrum, extreme
capsule, and insula.

Examination of the lesion sites
showed that the probable source of the
hemiparesis in each of these cases was
the large PVWM-corona radiata le¬
sion at slice SM. To gross visual
inspection, these large lesions in the
PVWM-corona radiata extended lat¬
erally from the body of the lateral
ventricle, at least halfway toward the
cortex.

The predominant aphasia pattern
for these three cases of subcortical
aphasia with C/P lesions and anterior-
superior extension was that of good
semantic comprehension (but poor
syntactic comprehension as tested in
case 3) and grammatical but slow
dysarthric speech output; one patient
(case 2) was initially mute. The
impaired BDAE articulatory agility
scores of only 2 to 4/7 in spontaneous

RATING SCALE PROFILE OF SPEECH CHARACTERISTICS

MELODIC LINE
intonational contour

PHRASE LENGTH
longest occasional (1/10)
uninterrupted word runs

ARTICULATORY AGILITY
facility at phonemic and syllable

level

GRAMMATICAL FORM
variety ofgrammatical

construction (even if incomplete)

PARAPHASIA IN
RUNNING SPEECH

WORD FINDING
informational content in

relation to fluency

AUDITORY COMPREHENSION
converted from objective

z-score mean

Absent

1 word

always impaired
or impossible

none available

present

fluent  nthottt
inform: tion

absent
(i=-2)

limited to

short phrases and
stereotyped
expressions

7
-4

runs through
entire sentence

I
I

yîtotdi

\ never in ipaired

information proportional
-\ to fluency

s

(z»-1.5) (E-l) (i=^5) (.-0) (·-«)

absent

speech exclusively
content words

normal
(.- I)

Fig 6.—Boston Diagnostic Aphasia Examination rating scale profile of speech characteristics.
Characteristics typical of Wernicke's aphasia are shown in shaded area. Characteristics of case 4
(capsular/putaminal with posterior lesion extension) are shown with broken line (one month after
stroke). Note that all characteristics, including poor comprehension, overlap in scores.
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speech were compatible with the poor
timed Verbal Oral Agility scores of
only 4 to 8/14. Repetition was

impaired primarily for low-probabili¬
ty sentences, and errors were severe

articulatory distortions and word
omissions. Picture naming was im¬
paired, with better naming of objects
than letters. Silent reading and writ¬
ing were impaired. Although each
patient had some buccofacial apraxia,
two of the three patients had no left-
limb apraxia.

The neuroanatomic pathways un¬

derlying the language behavior ob¬
served in these patients are not well
understood at this time. We believe
that the lasting slow dysarthric com¬

ponent of the speech observed in cases
1 through 3 has three possible ana¬
tomic foundations: (1) the anterior
PVWM lesions deep to Broca's area at
slice B/W, (2) the large lesions of the
superior PVWM-corona radiata deep
to the face, lips, and tongue area of
the precentrai gyrus at slice SM, or (3)
various combinations of lesion sites,
ie, No. 1 plus No. 2 or these plus
putaminal lesion sites. Patients with
only small white-matter lesions deep
to Broca's area, but not as far medially
as PVWM, are often classified as
transcortical motor aphasies and have
good articulation.,:ln The preserved
grammatical form that was present in
the speech output may have been asso¬
ciated with the intact Broca's area.

Lesion size could be a factor in these
three cases in which true aphasia, not
just severe dysarthria, was present.
Fisher-' has recently reported a series
of capsular infarcts that were studied
at autopsy. In three cases in which
right hemiparesis and slurred speech
(not aphasia) were present, the lesion
sizes ranged from less than 0.5 to 2.5
cm vertically. The largest lesion size in
the anterior-posterior plane was 2 cm;
in the transverse plane, it was 1.2 cm.
Those lesions observed at autopsy
were much smaller than the lesions
observed in the present study, on CT
scans.

In summary, the cases of subcortical
aphasia with C/P lesion sites and
anterior-superior extension did not
completely resemble any traditional
aphasia syndrome, including Broca's
or Wernicke's aphasia, in neurologic
findings, CT scan lesion sites, or lan¬
guage behavior. These cases were sim¬
ilar to Broca's aphasia in that they had
a right hemiparesis (plegia), impaired
articulatory agility, and good compre¬
hension. They were similar to Wer¬
nicke's aphasia in that they had more

grammatical speech, with four to six
words per phrase length. The pre-

Fig 7.—Computed tomographic scan (case 6) done at 31 months after stroke. Subcortical
lesion site is capsular/putaminal with posterior lesion extension (arrow is at temporal
isthmus).

Slice  

Slice SM

Slice B/W

 
Slice SM + 1

Slice W

Slice SM + 2

Fig 8—Composite computed tomographic scan lesion sites for subcortical aphasia
(cases 4 through 6) (capsular/putaminal lesion sites with posterior lesion extension).
Posterior lesion extension includes auditory radiations in temporal isthmus, anterior to
temporal horn at slice B/W (arrow). Small superior lesion extension in periventricular
white matter-corona radiata at slice SM extends laterally less than halfway toward cortex
from body of lateral ventricle.

served ability of these patients to
name objects better than letters was
more compatible with Broca's apha¬
sia.- The good semantic, but poor
syntactic, comprehension observed in
case 3 was also more compatible with
the comprehension ability observed in
Broca's aphasia."'

C/P With Posterior Lesion Extension

Case 4.-A 43-year-old right-handed man

with a history of severe labile hypertension
and diabetes mellitus suffered an intra¬
cerebral hemorrhage that was confirmed
by acute CT scan in March 1977.

The CT scan performed four months
after the stroke without contrast enhance¬
ment (Fig 5, top) showed, at slice W, a

lesion in the area of the left putamen, part

of the anterior limb, internal capsule, and
PVWM in the frontal lobe. Lesion was also
present in the PVWM deep to the precen-
tral gyrus at slice SM. The percent tissue
damage in the left hemisphere at this slice
was only 5.89c. The CT scan performed with
contrast enchancement (Fig 5, bottom)
showed enhancement of the lesion site as

mentioned previously at slices B/W and W,
as well as lesion extension across the tem¬
poral isthmus (arrows in Fig 5).

At one month after the stroke, the
patient had a moderate comprehension
deficit, and his speech output was de¬
scribed as fluent with multiple verbal para-
phasias and neologisms. There was no

dysarthria or impairment of articulatory
agility, as demonstrated by the patient's
description of the cookie theft picture at
one month after the stroke: "It's a girl... a

short girl with long hair... has a tenti

Downloaded From: http://archneur.jamanetwork.com/ by a University of Iowa User  on 06/07/2015



service. The boy is scooting the jar of
cookies. He's lasting the bowl. The faucet is
off... the faucet is on."

The rating scale profile of speech charac¬
teristics for this case was similar to the
profile for Wernicke's aphasia (Fig 6). The
good BDAE articulatory agility rating of
6/7 in spontaneous speech was compatible
with the perfect score of 14/14 in the timed
Verbal Oral Agility task. However, this
same patient had a poor score of only 6/12
in the timed Nonverbal Oral Agility task
(rapid repetition of opening and closing the
mouth or moving the tongue in and out, for
5 s). This good performance on the timed
Verbal Oral Agility task and poor perform¬
ance on the timed Nonverbal Oral Agility
task seems to be unique. It is a combination
not often observed in patients with Wer¬
nicke's aphasia. In addition, this patient
differed from most patients with typical
Wernicke's aphasia in that he had a dense
right hemiparesis.

Although the patient's ability to repeat
single words was good at one month after
the stroke (9/10 correct), sentence repeti¬
tion was impaired; most response errors

were paraphasic, with extended English
jargon, as follows: for "They heard him
speak on the radio last night," he said
"They heard him speak on the radio with
voices they learned from," and for "The
lawyer's closing argument convinced him,"
"The lawyer's closing argument consisted
of his words."

Visual confrontation naming was re¬
markable in that a greater number of
letters than objects were correctly named.

The patient's silent-reading comprehen¬
sion score was only 3/10 for sentences. His
writing (with his left hand) was limited to
isolated words or small groupings. At four
months after the stroke while being
administered another test, he wrote "The
comb is fare." Table 2 gives the other
BDAE scores for this patient.

The patient had no buccofacial apraxia,
but he had a mild left-limb apraxia on
verbal command only, not imitation. Non-
representational praxis testing was unim¬
paired.

The patient was discharged four months
after the stroke to his home. At discharge,
he was described as still aphasie but "much
improved" in all language modalities, espe¬
cially comprehension. The patient, a teach¬
er, was unable to resume teaching and died
of a second stroke one year eight months
after the first stroke. Permission for an

autopsy was denied.
Case 5.-Tables 1 and 2 give a summary

of neurologic and aphasia testing for this
62-year-old man. Although single-word
repetition was good, sentence repetition
was poor. Errors were primarily verbal
paraphasias, eg, "The barn swallow pam¬
pered [captured] a plump worm," and "The
phantom scored [soared] across the foggy
heath." At 39 months after the stroke, he
wrote the following description of the cook¬
ie theft picture with his left hand: "Boy is
thaken some cooke jar. His sneakers are
fallen from the_The girl is laughen.
Then mama is washing the falls. The water
is fallin from the sink."

Case 6.—A 64-year-old right-handed man

who was trilingual (English, Chinese, and
Russian) had a medical history that was

unremarkable except for two transient
ischemie attacks approximately three
weeks before a stroke in June 1974.

A CT scan performed at 31 months after
the stroke (Fig 7) showed, at slice B/W, an
infarct in the left putamen and anterior
and posterior limbs of the internal capsule,
with posterior extension across most of the
temporal isthmus. The lesion also included
the anterior and posterior limbs, internal
capsule at slice W, and a small area of
PVWM deep to the precentrai gyrus at
slice SM. Lesion was present in the caudate
nucleus only at slices W and SM. The mean

percent tissue damage in the left hemi¬
sphere, at slice SM, was only 5.69c. There
was mild ventricular dilation, particularly
on the left side.

At 60 months after the stroke, the com¬

prehension deficit persisted, and speech
output was remarkably unchanged, ie, it
was still fluent, but limited in the number
of words (five) per longest phrase:
"She

.. .

uh
.. .

very difficult..
.

Mrs is try¬
ing to kry [dry]..

.

no
.. .

I will see
. . .

I
have to

...

I don't know
. . .

this little
girl.

..

little girl is trying to
.. .

boy
.. .

and
this urn, cookie jar... I forgot
this

.. .

mother.
. .

this is mother of
...

"

Although single-word repetition was

good, sentence repetition was poor. Errors
were primarily literal and verbal parapha-
sias and extended English jargon, as fol¬
lows: for "The phantom soared across the
foggy heath," he said "The phantom
crossed across the fog," and for "The spy
fled to Greece," "The spy spied to
Greece."

At 31 months after the stroke, the
patient wrote the following sentence to
describe the cookie theft picture with his
left hand: "The girl ask cookie the boy
brig." The word order in this sentence was
incorrect for both Chinese and Russian, as
well as English. At 60 months after the
stroke, he was unable to do any writing.
His wife reported that he was also aphasie
for Chinese, although they had not spoken
Chinese for many years before the stroke.
Although the patient used his wheelchair
most of the time, he and his wife had
recently completed a trip to Thailand
before follow-up testing at five years after
the stroke.

The etiology was occlusive-vascular
in cases 5 and 6 and intracerebral
hemorrhage in case 4. The two
patients with occlusive-vascular le¬
sions were alert throughout, but the
patient with the hemorrhage was

briefly comatose in the initial stage.
Each case had a right hemiparesis
(plegia), a mild sensory loss on the
right side, and a right visual field
deficit.

The composite CT scan lesion sites
for cases 4 through 6 are shown in Fig
8. At slice B/W, each case had a lesion
in the putamen, anterior limb and
part of the posterior limb of the inter-

nal capsule, with posterior extension
across most of the auditory radiations
in the temporal isthmus. There was

only minimal superior extension (less
than lQ9c left-hemisphere tissue dam¬
age) at slice SM and none at slice
SM +1. The lesion area in the
PVWM-corona radiata at slice SM
extended less than halfway, laterally,
toward the cortex. Lesion was also
present in parts of the globus pallidus,
caudate nucleus, and in the area of the
external capsule, claustrum, extreme
capsule, and insula in each case.

It is likely that the lasting right
hemiplegia in cases 5 and 6 (Fig 7) was
caused by the lesion in the posterior
limb of the internal capsule, rather
than the higher PVWM-corona radi¬
ata lesions, which were small. Case 4
(Fig 5) was reported as having only a

right hemiparesis (not hemiplegia),
and indeed, most of the posterior limb
of the internal capsule was spared.
The right visual field deficit, which
was observed in each of these three
cases, was compatible with lesions in
the temporal isthmus in the area
where the optic radiations pass
through, just posterior to the auditory
radiations (Fig 1). Sensory pathways
were involved, just medial to the tem¬
poral isthmus in the lateral portions of
posterior limb of the internal cap¬
sule.

The predominant aphasia pattern
for these three cases of subcortical
aphasia with C/P lesions and posteri¬
or extension was one of poor compre¬
hension and rapid fluent speech with
paraphasias and extended English
jargon. The good articulatory agility
scores of 4.5 to 6/7 in spontaneous
speech were compatible with the good
timed Verbal Oral Agility scores of 9
to 14/14. Performance was poor, how¬
ever, in the timed Nonverbal Oral
Agility task—only 6 or 7/12 in cases 4
and 5 and 8 or 9/12 in case 6. Repeti¬
tion was impaired on both low- and
high-probability sentences. Errors in
repetition consisted primarily of ver¬
bal paraphasias and extended English
jargon. Picture naming was impaired,
with consistently better naming of
letters than objects. Reading and writ¬
ing were impaired. Although two of
the three cases had no buccofacial
apraxia, all three cases had a left-limb
apraxia.

The neuroanatomic pathways un¬

derlying the language behavior ob¬
served in these cases are also not well
understood at this time. Although
each case had damage in Marie's "zone
of anarthria,"' as well as in parts of
the posterior limb of the internal cap-
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Fig 9—Computed tomographic scan (case 7) done 15 months after stroke. Subcortical lesion site
is capsular-putaminal with both anterior-superior and posterior lesion extension. Frontal lobe
lesion in periventricular white-matter extends anteriorly beyond frontal horn, including fibers to
genu of corpus callosum (arrows).

Fig 10.—Computed tomographic scan (case 9) done 26 months after stroke. Subcortical
lesion site with occlusive-vascular etiology is capsular/putaminal with both anterior-
superior and some posterior extension. Frontal lobe lesion of periventricular white
matter extends anteriorly beyond frontal horn, including fibers leading to genu of corpus
callosum (arrows).

suje, as described in Fisher's dysar-
thria cases,-' none of them was

dysarthric at any stage in the illness.
It is possible that the slow dysarthria
observed in cases 1 through 3 in this
study was caused primarily by larger
PVWM lesions deep to the precentrai
gyrus area, representing the face, lips,
and tongue at slice SM, and cases 4
through 6 did not have large enough
lesions in this area to produce slow
dysarthria.

Future studies with more cases in
each category should help define more

accurately the structures or combina¬
tion of structures associated with the
lasting slow dysarthria component.

We are not certain of the mecha-

nism of the comprehension deficit
observed in these three cases of C/P
aphasia with posterior lesion exten¬
sion. In 1936, Nielsen^" suggested that
lesions extending across the temporal
isthmus would impair comprehension
by damaging the auditory radiations.

It is believed that the auditory
fibers in the left temporal isthmus are

primarily ipsilateral ascending fibers
from the left medial geniculate body.'"
Lasting comprehension deficits, how¬
ever, probably require damage to the
afferent fibers from the contralateral
(right) temporal lobe as well. Hence, it
is possible that these lesions in the left
temporal isthmus were interrupting
both ipsilateral and some contralater-

al auditory fibers. Future cases with
this posterior lesion extension should
be tested with both dichotic listening
and cortical auditory evoked poten¬
tials to learn more about the auditory
pathways involved in these cases.

In summary, the cases of subcortical
aphasia with C/P lesion sites and pos¬
terior extension did not completely
resemble any traditional aphasia syn¬
drome, including Broca's or Wer¬
nicke's aphasia, in neurologic find¬
ings, CT scan lesion sites, or language
behavior. These cases were similar to
Broca's aphasia only in that they had a

right hemiplegia (or paresis). They
were similar to Wernicke's aphasia in
that they had a comprehension deficit
and fluent paraphasic speech. The pre¬
served ability of these patients to
name letters better than objects was
more compatible with Wernicke's
aphasia.- The presence of a right
hemiplegia and the obvious disparity
in the timed Verbal and Nonverbal
Oral Agility scores made these cases
different from most cases of Wer¬
nicke's aphasia.

C/P With Both Anterior-Superior
and Posterior Lesion Extension

Case 7.—A 64-year-old right-handed man

had a history of coronary artery disease
and two myocardial infarctions two years
before a stroke in December 1975.

The CT scan obtained 15 months after
the stroke (Fig 9) showed, at slice B/W, an
infarcì in the left insular area, including
the extreme capsule, claustrum, external
capsule, putamen, globus pallidus, and
anterior and posterior limbs of the internal
capsule with posterior extension across the
entire temporal isthmus all the way to the
left temporal horn. At the same slice, there
was anterior extension to the PVWM deep
to Broca's area. This anterior extension of
PVWM continued beyond the anterior
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Slice B/W

Slice SM Slice SM + 1

Slice W

Slice SM + 2

Fig 11.—Composite computed tomographic scan lesion sites for subcortical aphasia
(cases 7 and 8) (capsular/putaminal lesion sites with both anterior-superior and
posterior extension). Anterior lesion extension is not only in periventricular white matter
(PVWM) deep to Broca's area at slice B/W, but continues anteriorly, beyond frontal horn
(arrows), probably interrupting Broca's area connections across genu of corpus
callosum; large superior lesion extension is in PVWM-corona radiata at slice SM and
extends laterally at least halfway toward cortex from body of lateral ventricle. Posterior
lesion extension includes auditory radiations in temporal isthmus anterior to temporal
horn at slice B/W.

border of the left frontal horn (Fig 9) and
included fibers that led to the genu of the
corpus callosum (Fig 1). There was a large
superior extension into the PVWM-corona
radiata deep to precentrai and postcentral
gyri at slice SM. The mean percent tissue
damage in the left hemisphere at slices SM
and SM +1 was 10.6%.

Initially, the patient had a severe com¬

prehension deficit and could utter only
"garbled speech sounds." The severe com¬

prehension deficit persisted at 15 months
after the stroke, and there was no speech
output or only stereotyped monosyllables
at that time, eg, "guh

...

dee, guh
...

dee."
He had severely impaired articulatory agil¬
ity, which was rated 1/7 for spontaneous
speech. He was unable to perform the
timed Verbal and Nonverbal Oral Agility
tasks. He could not repeat single words or
count. When singing "Happy Birthday,"
the melody was adequate, but the words
were mostly unintelligible. A severe bucco¬
facial apraxia was present. His condition
was classified as global aphasia.

The patient was discharged one month
after the stroke to his home where he spent
most of his time in a wheelchair. Speech
therapy sessions were unsuccessful largely
because of poor cooperation from the
patient. He died three years later after a
second stroke. Permission for an autopsy
was denied.

Case 8.-Tables 1 and 2 give a summary
of neurologic and aphasia testing for this
59-year-old man. This patient was mute for
the first three weeks. After that time,

there was little speech output, limited to
stereotyped monosyllables, eg, "shizus trai
us... waz, waz, wass ..." His condition
was classified as global aphasia. The
patient was discharged to his home five
months after the stroke. Intensive speech
therapy, including Melodic Intonation
Therapy,=<-"' was unsuccessful in this case.

Case 9.—A 68-year-old right-handed man
had no history of hypertension or cardio¬
vascular disease before a stroke in January
1974. Bilateral carotid bruits were present
at the hospital admission.

The CT scan performed at 26 months
after the stroke (Fig 10) showed, at slice
B/W, an infarct in the left insular area,
including the putamen, anterior and poste¬
rior limbs of the internal capsule with
anterior extension (PVWM deep to Broca's
area), and only partial (more medial) poste¬
rior extension in the area of the temporal
isthmus. At slices B/W, W, and SM, the
PVWM lesion extended beyond the anteri¬
or border of the left frontal horn to include
fibers that led to the genu of the corpus
callosum (Fig 10). The caudate nucleus was

involved at slices B/W, W, and SM. There
was a mild dilation of the left lateral
ventricle.

The aphasia in this case seemed to be
more "mixed" than global. The patient was

tested with the BDAE two months after
the stroke at which time he showed only a
mild-moderate comprehension deficit, but
severely limited speech output. His de¬
scription of the cookie theft picture con¬
sisted mostly of perseverated repetitions

of the name "Theodore, Theodore," and
"kougy kruk" for cookie jar and the excla¬
mation "off he goes!" Response errors were

primarily severe articulatory distortions,
ie, purple was repeated "korgil," and W,
"dellowgut." The number 1776 was re¬
peated "1445." Sentence repetition was
also poor. Errors were either articulatory
distortions or extended English jargon as
follows: for "You know how," he said "You
take afine," and for "Go ahead and do it if
possible," "Go ahead and do it  file." He
was able to count and to sing "Happy
Birthday."

Thus, although most language deficits in
this case were severe, comprehension was
partially spared, eg, only 0.2 SD below the
mean for aphasies (two months after the
stroke).

The patient was discharged to his home
three months after the stroke. He received
intensive speech therapy during the next
year, and although his speech output
remained limited, his language comprehen¬
sion improved, ie, the Token Test scores'"
improved from 539c at two months after
the stroke to 65% at six months.

The patient was again seen at 66 months
after the stroke, and the aphasia was
essentially unchanged. He continued to
have a dense right hemiplegia that
required the use of a wheelchair most of
the time. He was cheerful and cooperative,
as he had been since the stroke onset.

The etiology was occlusive-vascular
in cases 7 through 9. Two patients
were alert from onset, and the third
patient was only initially somnolent.
Each case had a right hemiplegia, two
of three cases had a right sensory loss,
and all three cases had a right visual
field deficit.

The composite CT scan lesion sites
for cases 7 and 8 are shown in Fig 11.
At slice B/W, each case had a lesion
that was centered in the putamen,
globus pallidus, and anterior and pos¬
terior limb of the internal capsule. The
lesion extended anteriorly in the
PVWM deep to Broca's area, includ¬
ing fibers that lead to the genu of the
corpus callosum beyond the frontal
horn, and posteriorly, completely
across the temporal isthmus. Each
case also had a large superior exten¬
sion (greater than 10% left-hemi¬
sphere tissue damage) to the
PVWM-corona radiata at slice SM.
Case 9 was not included in this com¬

posite drawing because although this
case had similar anterior and superior
extension to that observed in cases 7
and 8, the posterior lesion extension at
the temporal isthmus was more me¬
dial and not as complete. Lesion was
also present in part of the caudate
nucleus and in the area of the external
capsule, claustrum, extreme capsule,
and insula in each case.

Cases 7 and 9 (Fig 9 and 10) clearly
had lesion in the posterior limb, inter-
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nal capsule, as well as large
PVWM-corona radiata lesion at slice
SM; hence, their right hemiplegia and
right hemisensory loss could be asso¬
ciated with either posterior limb,
internal capsule lesions, and/or higher
PVWM-corona radiata lesion sites
deep to precentrai and postcentral
gyri. The right visual field deficit in
these cases was associated with the
lesions in the area of the temporal
isthmus at slice B/W.

The severely limited speech output
of cases 7 through 9 did not differ
from other cases of global aphasia in
which there were large combined cor¬
tical and subcortical lesions demon¬
strated on CT scans."-7-2" Indeed, the
severely limited speech output in
these three subcortical cases was prob¬
ably related to isolation of Broca's
area because of damage to afferent
pathways (lesions in the temporal
isthmus and extreme capsule) and to
efferent pathways (anterior limb of
the internal capsule, and genu of cor¬

pus callosum). The severely limited
speech output is similar to the case

reported by Bonhoeffer in 1914-"; this
patient had lesions in the anterior
limb of the internal capsule, as well as
lateral to the genu of the corpus callo¬
sum."' Thus, Broca's cortical area and
the surrounding U fibers were still
intact, but there was no remaining
pathway available for left-hemisphere
speech output. The cases in our study
are also similar to the single case of
global aphasia, which was associated
with large putaminal hemorrhage,
reported by Hier et al." In that case,
the hemorrhage extended both anteri¬
orly, beyond the frontal horn in
PVWM, including fibers that led to
the genu of the corpus callosum, as
well as posteriorly across the temporal
isthmus. Their patient remained glob¬
ally aphasie with a right hemiplegia
six months later, despite early evacua¬
tion of the hematoma. The cases of
subcortical global aphasia in our study
are also similar to a subcortical case

recently reported by Mazzocchi and
Vignolo" in which a small basal gan¬
glia lesion shown on CT scan had
anterior extension beyond the frontal
horn and posterior extension across
the temporal isthmus. The degree of
increased anterior lesion extension
into the fibers that lead to the genu of
the corpus callosum in the present
cases of C/P global aphasia is well
visualized when composite Fig 11
(global C/P) and Fig 4 (C/P with
anterior-superior lesion extension) are

compared. We believe that it is the
combination of the increased degree of
anterior, posterior, and/or lateral

lesion extension that results in the
severely limited speech output ob¬
served in these cases.

The neuroanatomic pathways un¬

derlying the comprehension deficits
observed in cases 7 and 8 deserve
further comment. As in cases 4
through 6, the comprehension deficit
probably was related to a complete
lesion in the temporal isthmus of the
ascending auditory radiations from
the ipsilateral thalamus and possibly
some fibers from the contralateral
temporal lobe near that region. Many
of the contralateral auditory fibers
from the right temporal lobe cross the
posterior portion of the corpus callo¬
sum and descend lateral to the left
atrium before connecting to Wer¬
nicke's area.'- " This pathway may be
undamaged in these cases; Wernicke's
area, itself, appeared to remain intact.
Comprehension could potentially be
better preserved in these cases of sub¬
cortical global aphasia than in other
cases of cortical-subcortical global
aphasia because of the largely undam¬
aged contralateral auditory pathways
and undamaged Wernicke's area. One
of the cases of subcortical global apha¬
sia (case 8) in our study was only 1 SD
below the mean on the BDAE audi¬
tory comprehension  score at 15
months after a stroke. The three
patients who had C/P aphasia with
posterior lesion extension only (cases
4 through 6) (Fig 8) did have some¬
what better comprehension than the
average patients with Wernicke's
aphasia. One case even recovered to
+ 0.3 on the BDAE auditory compre¬
hension Z-score profile at nine months
after the stroke (case 5). Hence, com¬

prehension deficits secondary to dam¬
age in the temporal isthmus may not
be as severe as those deficits related
to cortical posterior-superior temporal
lobe (Wernicke's area) lesions.

In addition to specific differences in
the lesion site between cases of sub¬
cortical global aphasia cases and of
cortical-subcortical global aphasia,
there were large differences in the
lesion size. The cases of C/P aphasia
with both anterior-superior and poste¬
rior extension had only 9.29c to 15.6%
tissue damage in the left hemisphere
at slice B/W, whereas the cases of
cortical-subcortical global aphasia
from previous studies had a mean of
28.5% tissue damage in the left hemi¬
sphere at that same slice.14

COMMENT
Etiology of Lesions

The vascular pathophysiologic con¬
dition that produced these subcortical

lesions is not known with certainty,
and we have no postmortem data. The
lesion in case 4 was the result of a

hypertensive hemorrhage in the dis¬
tribution of the lenticulostriate
branches of the middle cerebral
artery. This initial hemorrhage was

large, and the patient's initial deficits
were more severe, as reported in case
10 by Alexander and LoVerme.'- Our
data in this article reflected the later
stable language disorder secondary to
a residual cerebral lesion. The lesions
in the other eight cases in this study-
were caused by infarction, and these
ischemie lesions were also in the dis¬
tribution of the lenticulostriate ves¬
sels. In several cases, the infarct
extended into the deep arterial border
zone between the deep cortical perfo¬
rators of the middle cerebral artery,
and the anterior cerebral artery and
the lenticulostriate arteries.1" Exten¬
sion of the infarct in this manner

probably accounted for the anterior-
superior lesion extension to the deep
PVWM-corona radiata. In other cases
of subcortical infarction, there was

posterior extension of the lesion
across the temporal isthmus. This may
have been secondary to additional
infarction in the deep arterial border
zone between the lenticulostriate cir¬
culation and the anterior choroidal
circulation.1' Infarction in all of the
preceding distributions is a known
result of internal carotid artery occlu¬
sion1"; small variations in collateral
circulations may produce small differ¬
ences in lesion size and extent. We
have information about the vascular
system in only one of the eight cases
of occlusive-vascular etiology (case 3).
This patient had an occlusion of the
internal carotid artery that was
shown by arteriography. There are

probably other vascular mechanisms
that result in subcortical lesions simi¬
lar to those seen in the patients in our

study. At the present time, occlusion
of the internal carotid artery seems to
be the likeliest vascular pathologic
condition.

Lesion Size and Lesion Site
as Determinants

of Specific Aphasia Syndromes

The lesion size observed with these
nine cases of C/P subcortical aphasia
ranged from 4.5% to 19.7% tissue dam¬
age in the left hemisphere, at slice
B/W (approximately 300 to 1,500 pix¬
els or 1.7 X 1.7 to 3.8  3.8 cm). Neith¬
er the largest lesion at slice B/W (case
3) nor the largest lesion overall (case
3) was associated with the most severe
aphasia (case 8); rather, patient 3 had
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grammatical speech output with a
slow dysarthria and good comprehen¬
sion but impaired naming, reading,
and writing. Conversely, one of the
patients with the most severe global
aphasia, case 7, had one of the smallest
lesions at slice B/W, 9.2% (732 pixels
or 2.7  2.7 cm). Clearly, it was the
lesion site rather than the lesion size
that was most important in determin¬
ing language behavior with these
cases of C/P aphasia. Lesion size may
be a factor in the severity of articula¬
tory impairment. Patients with small
PVWM-corona radiata lesions (less
than 10% tissue damage in the left
hemisphere at slice SM) had better
articulatory agility scores (cases 4
through 6) than those patients with
more than 10% tissue damage in the
left hemisphere at slice SM (cases 1
through 3 and 7 through 9).

Review of Other Subcortical
Lesions and Aphasia

Hemorrhages.—Cases in the present
study, as a group, differed from most
reported cases of aphasia secondary to
intracerebral hemorrhage'- in several
important ways: (1) Completely nor¬
mal sentence repetition was never
observed in this study with the C/P
cases. (2) The C/P cases with posterior
extension displayed good timed Ver¬
bal Oral Agility scores, but they had
poor timed Nonverbal Oral Agility
scores. To our knowledge, this dispari¬
ty in Verbal-Nonverbal Oral Agility
has not been reported in the literature
and was not observed in two cases of
thalamic aphasia due to hemorrhage
that were recently reviewed in our
records. (3) The long-term course of
recovery was much more unsatisfacto¬
ry in the occlusive-vascular C/P cases.

Despite these differences, there are
similarities between the cases of
aphasia that occur after subcortical
hemorrhage and those cases that occur
after subcortical infarction, eg, the
similarity between patient 4 and
patients 5 and 6 in this report. The
lasting language deficits in some
cases of subcortical hemorrhage may
actually have been caused by structu¬
ral damage to the surrounding white-
matter pathways (extreme capsule,
external capsule, internal capsule,
deep PVWM, and temporal isthmus).
Specific small differences in the final
lesion site are presumably as impor¬
tant in determining the lasting lan¬
guage deficits in the cases of hemor¬
rhage as they are in the cases of
occlusive-vascular etiology.

Thalamotomy.—The lasting speech

and language disturbances in these
cases of C/P occlusive-vascular apha¬
sia were different from the speech
disturbances that occur after thalamic
stimulation or surgical disruption of
the ventrolateral nucleus of the thala¬
mus.17 Thalamotomy lesions, particu¬
larly in the left thalamus, often pro¬
duced dysarthria, but aphasia was
unusual or transient (see Alexander
and LoVerme"2 for a more extensive
review). The "fast" or racing dysar¬
thria observed in parkinsonian cases
is also different from the "slow"
dysarthria observed with the cases of
subcortical aphasia with C/P lesion
sites and anterior-superior lesion ex¬
tension.

Role of Striatal Damage

The role of the striatum per se alone
or in combination with white-matter
lesions in these cases of subcortical
aphasia is not known. Some investiga¬
tors have suggested that the entire
neocortex projects to the striatum; the
putamen primarily receives afférents
from the motor cortex, while the cau¬
date nucleus primarily receives affér¬
ents from the prefrontal cortex.M
Research with monkeys has shown
that similar deficits in behavior on

delayed response tasks can be ob¬
tained with lesions either in the pre¬
frontal cortex or the caudate nucleus.'1"
It is not known if a similar relation¬
ship exists between the putamen and
the motor cortex. The possible rele¬
vance of these findings in monkeys to
speech and language in humans is not
known. One possible parallel is in chil¬
dren with choreoathetoid cerebral pal¬
sy who have severe slow dysarthria
and language delay: Another possible
parallel is in adults with Huntington's
disease who have a dysarthria, al¬
though no aphasia.

CONCLUSION

This communication has presented
three subcortical aphasia syndromes
associated with three subcortical C/P
lesion site patterns. They have been
arbitrarily labeled C/P because the
putamen was the only part of the
striatum that appeared to be com¬

pletely involved in all cases. The cau¬
date nucleus appeared to be complete¬
ly involved in only two of nine cases
(cases 8 and 9, two of the three most
severe cases).

Future studies that include both CT
scan data and pathology reports will
be necessary to establish whether
lesions in these cases of C/P subcorti¬
cal aphasia are completely subcortical,

but it is clear that the patterns of
language behavior and the patterns of
CT scan lesion sites are greatly differ¬
ent from the classic cases of cortical
aphasia. Additional cases of subcorti¬
cal C/P aphasia may emerge that
share some, but not all, of the lan¬
guage features presented in this
study, or different combinations of
these features as observed in case 9.
Damasio and colleagues also report on
these features (see  15) in this issue.'"
Critical differences in lesion exten¬
sion of only a few millimeters in one
or more directions (particularly more

posterior across the temporal isthmus
or more anterior to fibers that lead to
the genu of the corpus callosum) are

responsible for striking differences in
language. These small differences in
lesion extension demand close inspec¬
tion of the CT scan, and the differ¬
ences are not trivial.

Our records indicate that approxi¬
mately 10% of the aphasia cases on file
during the past two-year period had
subcortical lesions in the C/P area.
Identification of specific syndromes
among these patients may lead to
specific treatments. For example, one

typical case of C/P aphasia with ante¬
rior-superior lesion extension showed
improvement in speech output and
reduced dysarthria with melodic in¬
tonation therapy.-4-5'4' Accurate diag¬
nosis of the aphasia, confident predic¬
tion of the prognosis, and develop¬
ment of rational treatment plans all
depend on precise clinicoanatomic cor¬
relations.
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