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Sirs: Transcortical mixed aphasia
(TMA), which is characterized by a
severely reduced verbal output and
impaired language comprehension in
the presence of echolalic repetition
and automatic completion of open-
end sentences [9, 10], has only rarely
been reported. The localization of le-
sions producing TMA is variable
[16, 20]. Albert et al. [1] reported
that the syndrome is seen most often
with diffuse or multifocal pathologi-
cal changes that involve both ante-
rior and posterior left hemisphere
cortical association areas but spare
the perisylvian language core. Simi-
larly, Geschwind et al. [9] maintain
that this condition is caused by ante-
rior and posterior lesions of the left
hemisphere when the perisylvian
speech area is intact, and refer to it
as ‘the syndrome of isolation of
speech areas’. Recently some inves-
tigators [3, 5] have suggested that
the mechanism which preserves rep-
etition in transcortical aphasia is
linked to an exceptional ability for
repetition of the right hemisphere.
We describe a patient with TMA
who underwent an amytal test to de-
termine hemispheric language domi-
nance.

The patient was a 53-year-old
Japanese man with 9years of school
education and employed as an office
worker. His hand dominance can

best be described as “mixed”; as a
child he was taught to write, draw
and use chopsticks with his right
hand, and as an adult these activities
are thus performed with the right
hand, while throwing, brushing and
cutting are performed with the left
hand. His daughter is left-handed. He
had a 10-year history of diabetes
mellitus and hypertension, but no
prior history of neurological prob-
lems. He suddenly began to exhibit
speech disturbance and was referred
for diagnosis to our Neurological
Surgery Unit. Initially he was com-
pletely conscious and fully oriented
but manifested a right homonymous
hemianopsia. There was no apparent
motor paralysis or sensory distur-
bance.

The patient spoke little of his own
volition, and often demonstrated
echolalia when he was questioned.
His phonological structure was clear.
Formal language assessment was un-
dertaken 2 weeks after the onset of

symptoms, using the Standard Lan-
guage Test of aphasia [18]. The re-
sults are presented in Fig. 1. When
presented with picture-description
tasks, the patient exhibited persevera-
tion and literal paraphasic errors. This
was in contrast to the full ability to
repeat phonemes and short sentences
(some five or six words). Reading
aloud of kanji (Chinese character-
based) words was preserved and read-
ing aloud of kana (syllable-based) let-
ters was partially spared; however,
the patient was unable to read aloud
kana words or short sentences.
Agraphia was almost total for both
kanji and kana; however, writing to
dictation of kana letters and single
words (kanji and kana) was partially
preserved. Testing also revealed some
constructional apraxia but no evi-
dence of oral, ideomotor or ideational
apraxia. On the Wechsler Adult Intel-
ligence Scale-Revised his perfor-
mance intelligence quotient (IQ) was
55. Verbal IQ was unmeasurable in
the presence of aphasia.

Magnetic resonance imaging re-
vealed cerebral infarcts in the left
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Fig. 1 Profile of Standard Language Test
of Aphasia
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frontal and parieto-occipital lobes in-
volving the inferior frontal gyrus and
angular gyrus (Fig. 2a). Single-pho-
ton emission computed tomography
(SPECT) revealed a wider area of
low perfusion over the entire left
hemisphere except for part of the left
perisylvian speech areas (Fig. 2b).
Cerebral angiography was performed
via transfemoral catheterization of
the internal carotid artery 3 weeks
after admission, and revealed a
stenosis of the left internal carotid
artery. Informed consent was ob-
tained to perform the amytal test

(Wada test) via the left internal
carotid artery to determine hemi-
spheric language dominance. The pa-
tient was instructed to raise both
arms, and a dose of 100 mg sodium
amobarbital in a 10% saline solution
was band-injected. The drug effect
was confirmed by the presence of
hemiplegia. Before the injection the
patient was able to repeat a short
sentence of five or six words and
read a few words aloud. For 6 min
following the injection he could not
repeat or read any words. After a
certain interval his repetition ability

recovered. These findings suggest
that the left hemisphere was domi-
nant for language functions, includ-
ing repetition.

Spontaneous speech was marked-
ly reduced in this patient, and he of-
ten demonstrated echolalia. His ob-
ject naming, verbal comprehension,
reading and writing were also se-
verely disturbed. However, as dis-
cussed above his ability to repeat
phonemes and short sentences was
fully preserved. His language disor-
der was thus classified as TMA. Al-
though Bogouslavsky et al. [6] re-
ported four cases of TMA among
1200 patients with acute cerebrovas-
cular disorders, the symptoms dis-
appeared over a period of several
weeks in all of these cases.

It has classically been considered
that in transcortical aphasia, repeti-
tion is carried out by the spared left
perisylvian area, i.e., Heschl’s gyrus
– Wernicke’s area, Broca’s area, the
inferior left precentral gyrus, and
their interconnections [9]. In support
of this, several neuropathological
and radiological studies have shown
that transcortical aphasia can result
from acute brain lesions surrounding
the speech area, thus potentially dis-
connecting the intact perisylvian lan-
guage zone from the peripheral brain
areas that may be essential for mean-
ing and intention [19].

We have previously reported a
case with TMA due to subcortical
haemorrhage in the left parietal lobe
[12] and a case following a left fron-
toparietal infarct caused by vaso-
spasm after subarachnoid haemor-
rhage [15], and have also speculated
that TMA is caused by functional
isolation of the perisylvian speech
area due to disconnection from sur-
rounding areas. We have therefore
stressed the importance of SPECT in
the detection of lesions responsible
for aphasia [13]. In the case pre-
sented here the lesion was situated in
the left frontal lobe including the in-
ferior frontal lobe (Broca’s area). For
this reason we initially believed that
the function of repetition in this pa-
tient may have been lateralized to the
other hemisphere; however, the re-

Fig. 2 a MRI obtained 1 month
later from the onset of symptoms
demonstrating infarcts in the left
frontal lobe and basal ganglia. 
b SPECT revealing decreased
cerebral blood flow in the entire
left hemisphere except for the
left perisylvian speech area

b
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sults of the Wada test indicated that
this was not the case.

Some authors [17] have sug-
gested that repetition in transcortical
aphasia is carried out by either the
non-dominant (usually the right)
hemisphere, or by joint activity of
non-involved left hemisphere struc-
tures and the intact right hemisphere
[7]. Kezuka et al. [11] have pointed
out that the literature contains case
reports [2, 4, 7] which provide indi-
rect support for the importance of
the contralateral (spared) hemisphere
in language repetition, and that de-
spite significant damage to the cen-
tral language zone the patients de-
scribed in these papers exhibited a
relative preservation of repetition. In
fact, some cases of TMA have been
noted to be associated with exten-
sive reductions in blood flow and
metabolism in the cerebral hemi-
sphere including the perisylvian
speech area. We have also reported a
case of TMA following a brain tu-
mour in the left thalamus [14]. In
these cases reduced linguistic ability
might have reflected compensation
by the contralateral hemisphere.
Bando et al. [3] performed the Wada
test in a patient with transcortical
sensory aphasia and suggested a fun-
damental role of the non-dominant
(right) hemisphere in language repe-
tition using this data. Berthier et al.
[5] suggested that the spared con-
tralateral hemisphere subserves
residual repetition in some transcor-
tical aphasia patients with a lesion
within or outside the speech-domi-
nant perisylvian area.

Because the subject described in
this paper is not a straightforward
right-hander, the question of lan-
guage dominance arises. Studies by
Alexander et al. [2] and Cappa et al.
[8], which look at the phenomenon
of crossed aphasia (aphasia occurring
following a right hemisphere lesion
in a right-hand person), and studies
of aphasia in non-right handers pro-
vide insights into different patterns
of cerebral lateralization. It is well-
known that non-right handers are
more likely to have a more bilateral 

representation of language functions.
In the case described here, however,
the fact that the patient exhibited a
severe aphasia in the presence of a
left hemisphere lesion, and the fact
that his residual reading abilities
were transiently abolished during the
Wada test suggest that his language
functions were predominantly later-
alized to the left hemisphere.

This case highlights the impor-
tance of investigating such lesions
with the amytal test. The result of the
test in our patient supports the hy-
pothesis that the left hemisphere is re-
lated to repetition rather than the right
hemisphere. We cannot explain the
preservation of repetition in this case,
as this patient had not only isolation
of perisylvian speech areas but also a
lesion in the left inferior frontal gyrus.
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