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A case is reported of an arteriovenous malformation in the left motor specch area which was successfully excised without
aphasia in a right-handed man. Preoperative sodium amobarbital carotid infusion testing demonstrated that the patient

had right hemisphere dominance

for speech. A review of the literature suggests that this is not an uncommon occurrence

in individuals with congenital lesions of the left cercbral hemisphere. Lateralization of spcech dominance should be
established through definitive testing in these cases. especially if surgical removal of the malformation is contemplated.
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In evaluating the surgical risks for patients with intracranial
arteriovenous malformations. the surgeon must be absolutely
certain of the relationship between the locus of the lesion and
the functional motor speech areas.

Kunc has reported 18 selected cases of the extirpation of
arteriovenous malformations from speech and motor-sensory
arcas with virtually no morbidity (6). He feels that his success
was a result of microsurgical techniques and the fact that the
brain tissuc involved with the arteriovenous malformations
was (and usually is) hypoplastic and nonviable.

Although symptoms of aphasia arc common with arteriove-
nous malformations of the left motor speech area. their inci-
dence is much lower than would be expected by predictions
based on the normal functional development and organiza-
tion of the cerebral hemispheres. Among Kune's patients. 13
malformations involved the left motor and sensory specch
cortex. but only six of these patients were aphasic preopera-
tively. The review by Olivecrona and Riives of 43 cases of
arteriovenous malformation included 14 localized in the left
middle cerebral artery distribution; only three of these pa-
tients presented with any symptoms of aphasia (1 ).

Milner maintains that carly insult to critical left hemisphere
zones (Broca's arca and superior speech cortex) due to injury
or congenital lesion (e.g., arteriovenous malformation) can
result in right hemisphere dominance. or more rarcly, bilat-
ceral representation of speech functions (10). Furthermore.
individuals with arteriovenous malformations or other con-
genital lesions should not be presumed to have typical hemi-
spheric organization for handedness or nonverbal abilities (1,
9. 10. 16).

A recent report demonstrated right hemisphere language
dominance in a left-handed individual with a left frontoparie-
totemporal arteriovenous malformation (18). We are report-
ing a case of a right-handed individual with an arteriovenous
malformation of the left motor speech area and proven right
hemisphere speech dominance.

CASE REPORT

A 28-year-old right-handed Negro male was admitted to Temple
University Hospital on January 31, 1977 because of seizures. The
seizures. characterized by automatisms and preceded by an aura of
epigastric discomfort, dated back to childhood (age 7). His develop-
mental milestones and childhood disease history were unremarkable .
There was no history of auditory. gustatory. or visual hallucinations.
There had been no grand mal seizures nor speech disturbance. His
scizures, occurring as often as twice a week since the age of 22 were
under poor control with carbamazepine.

An angiogram done 2 years prior to this admission demonstrated a
large arteriovenous malformation in the left posterior frontal lobe.
He had originally refused operation, fearing a permanent linguistic
disability. There was no history of intracerebral or subarachnoid
hemorrhage. Physical examination was normal. Another cerebral
angiogram at the time of present admission (Fig. 1) demonstrated the
lesion to be unchanged.

Neuropsychological evaluation with a lateral dominance test
showed him 10 be strongly right-handed. right-eyed. and right-
footed. An aphasia screening test proved normal, but his over-all
performance pattern on a serics of tests, including several compo-
nents of the Halstead-Reitan battery (5. 13). was compatible with
minimal, chronic, and diffusc organic brain dysfunction.

Sodium amobarbital (Amytal sodium, Eli Lilly & Co., Indianapo-
lis. Indiana) infusion tests, done first in the left internal carotid
artery. and. several days later, in the right, showed ipsilateral EEG
slowing and contralateral hemiplegia, but produced aphasia only with
the right-sided injection. The results of these tests definitively estab-
lished right hemisphere dominance for speech.

The lesion was resected (Fig. 2). Postoperatively, he had no
aphasia. He had a mild right hemiparesis which rapidly improved.
Neuropsychological re-evaluation 5 wecks after discharge showed
minimal reduction in grip strength, some slowing of motor speed, and
reduced tactile sensitivity in his right hand. but no significant changes
in intellectual functioning or cognitive abilitics.

DISCUSSION

Among normal right-handers, the incidence of left hemi-
sphere dominance for speech has been reported to be as high
as 99.7%, based on a retrospective clinical study of acquired
discasc to the language arca of the brain (7). Rossi and
Rosadini. using the carotid Amytal infusion test. reported a
98.6% incidence of left hemisphere speech dominance
among dextrals with normal angiograms (14). Milner’s study.
although based on a clinical population and undoubtedly
including individuals with congenital disorders. still reports
an incidence of 92% left hemisphere speech dominance for
right-handers (10). Right hemisphere dominance for speech
is 50 rare in dextrals that it should be considered to be due
cither to latent left handedness (e.g., the shifted sinistral) or
1o a congenital or early left hemisphere lesion (1-3. 16).

The sodium Amytal carotid infusion test. developed by
Wada. has been used extensively in laboratory and experi-
mental settings with relative safety (1, 4. 8. 10, 12. 15, 17.
18). Effective utilization of the test must demonstrate ipsilat-
cral siowing of the EEG and contralateral motor disturbance
following intracarotid injection of 200 mg of 10% sodium
Amytal. Aphasia will follow injection of the language domi-
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Fic. 1. Lateral projection. left carotid arteriogram demonstrating
a posterior frontal arteriovenous malformation, January, 1977.

FiG. 2. Postoperative left carotid arteriogram demonstrating total
removal of the lesion, February, 1977.

nant hemisphere only. Hemidecerebration (4) and delayed
hemisphere-specific emotional responses (12, 14) have been
reported. No cases have been reported of death or serious
disability due to the administration of this test.

CONCLUSIONS

The carotid Amytal infusion test is well known. and the
advantages of its application in a case such as this are obvious.
We have the impression, however. that this test is not used
routinely, although it is casy and safe to perform. We suggest
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its application in all individuals (sinistrals and dextrals) with
arteriovenous malformations thought to be within the speech
area of cither hemisphere, so as to more accurately determine
the safety of surgical excision.

Individuals with arteriovenous malformations, especially in
arcas normally considered functionally relevant to language
ability, may have developed highly idiosyncratic functional
organization of the cercbral hemispheres regardless of hand-
edness (10, 16). In cases of carly or congenital lesions, the
lateralization should be established as definitively as possible
rather than be simply presumed from the patterns revealed in
statistics based on normal populations.
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COMMENT

Based on a very exceptional case, the authors make a
strong argument for the use of preoperative sodium Amytal
carotid infusion (modified Wada) testing of patients with
arteriovenous malformations thought to be within language
areas in order to more accurately determine the risks of
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surgical therapy. Vast experience with this testing technique
in the preoperative evaluation of the intractable epilepsies
has demonstrated its safety and reliability in the determina-
tion of hemispheric laterality for language. There are, how-
ever, certain limitations of ihe intracarotid Amytal test which
are more readily overcome with a shorter acting barbiturate,
methohexital (Wilder, B. J., Willmore. L. J., and Sypert, G.
W., in preparation). The author’s case also illustrates the
importance of the well known relationship between congeni-
tal lesions and idiosyncratic hemispheric language localiza-
tion.
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