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Conduction aphasia in
multiple sclerosis: A
case report with MRI
findings

Article abstract—Aphasia is an uncommon manifestation of MS, which is
somewhat surprising because various disconnection syndromes, such as con-
duction aphasia, would be expected to occur with some regularity in this
white matter disease. We present a case study of an MS patient with conduc-
tion aphasia associated with a large white matter lesion underlying the left
supramarginal gyrus.
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The cerebral hemispheric white matter can be exten-
sively involved in patients with MS.'! As a conse-
quence, a wide range of disconnection syndromes?
would be expected to occur in this disease. Our ear-
lier research® has shown that MS patients exhibit an
exaggerated right ear effect on verbal dichotic listen-
ing and an abnormally slowed vocal reaction to nam-
ing stimuli presented tachistiscopically to the left
visual field. These findings were observed primarily
in MS patients with atrophy of the corpus callosum,
suggesting a reduction or disconnection of informa-
tion flow between the cerebral hemispheres.

To date, there have been no reports of intrahemi-
spheric disconnection syndromes in MS. One such
disconnection syndrome, conduction aphasia, is
thought to result from lesions of the arcuate fascicu-
lus, presumably separating temporal from frontal
language areas.? Conduction aphasia is character-
ized by severely impaired repetition, fluent verbal
output consisting of mostly literal paraphasic errors,
and spelling errors characterized by alterations
in the sequence of letters; in contrast, comprehen-
sion, reading, and naming are well preserved.2 The
most common lesion site involves the white matter
tracts underlying the dominant supramarginal gy-
rus.>4

We report on an MS patient with large white mat-
ter lesions subjacent to the left supramarginal gyrus
and a symptom pattern consistent with the diagnosis
of conduction aphasia.

Case report. A 26-year-old right-handed woman pre-
sented with the acute onset of right arm weakness and
decreased sensation, an inability to write or manipulate
objects with her right hand, word-finding problems, speech
abnormalities with normal comprehension, and severe fa-
tigue. She also observed a worsening of right leg numb-
ness, which initially presented 2 years previous to her
current admission. One month before admission, she expe-
rienced left visual field changes with blurring, intermittent
darkening, and photophobia. CSF results were abnormal
with two oligoclonal bands, IgG index 1.22, IgG/albumin
ratio 0.47, and IgG synthesis rate 16.81. Based on the
clinical examination and medical workup, the patient was
diagnosed with definite MS with a relapsing-remitting
course. Past medical history included two episodes of mi-
nor head trauma without residual neurologic sequelae.

A comprehensive neuropsychological evaluation was
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conducted during her admission. The patient was found to
be oriented in all spheres. Spontaneous conversational
speech was fluent (phrase length consistently exceeded 7
words) and coherent but characterized by aprosodia, word-
finding problems approximately every other phrase, and
occasional literal paraphasic errors. The table summarizes
the results of formal language testing. On the Boston Diag-
nostic Aphasia Examination, the patient showed evidence
of repetition speech difficulties with literal paraphasic er-
rors. Her fluency, comprehension, oral reading, and nam-
ing skills were otherwise intact. Confrontation naming was
also assessed with the Boston Naming Test and found to
be normal. Because the patient’s motor deficits precluded
her from manipulating a writing instrument, agraphia
could not be assessed directly; numerous literal paraphasic
errors were noted, however, on an oral spelling task. Cal-
culation skills were assessed orally and visually, again due
to the patient’s difficulty using a writing implement; she
displayed significant calculation impairments that were
particularly striking given her occupation as an accoun-
tant. On several problems, the patient attempted to count
out solutions on her fingers without success.

Performance on the Benton Right-Left Orientation Test
was impaired. Finger agnosia was assessed using a tactile
finger localization task. With this task, the examiner as-
signs a number to each finger, then touches the fingers of
each hand in a predetermined order with the subjects’ eyes
closed and hands extended. Subjects then report the num-
ber of the finger they believe the examiner touched. The
patient’s performance on this test was normal with the left
hand and impaired with the right; this asymmetry indi-
cates that the impaired right-sided performance was due
to a reduction in tactile sensation rather than a higher
order deficit in finger localization.

On the Wechsler Adult Intelligence Scale-Revised
(WAIS-R) subtests, the patient’s performance was im-
paired on a measure of auditory memory span (Digit
Span), a finding consistent with the repetition speech ab-
normalities characteristic of conduction aphasia. The pa-
tient’s performance was otherwise within the normal
range on measures of verbal abstraction (Similarities) and
visual-spatial construction/reasoning (Block Design) from
the WAIS-R. She showed her only other area of cognitive
impairment on a verbal word-list learning task (Verbal
Selective Reminding Test). The patient’s performance was
within the normal range on measures of angle perception
(Judgment of Line Orientation Test), discrimination of
faces (Facial Recognition Test), visual-spatial memory
(7/24 Spatial Recall Test), and conceptual reasoning (Wis-
consin Card Sorting Test).



Table Results of language testing

Boston Diagnostic Aphasia Examination

Impaired

Intact

Repetition (frequent phonemic paraphasic errors
with repetitive attempts at self-correction)

Recitation, singing, and rhythm
Articulation (halting)
Melodic line (flat)

Automatized sequences

Boston Naming Test: Intact (55 correct)
Oral Spelling Evaluation

Stimulus

Dog
Watch
Shirt
Pencil
Shoe

Finger

Calculation Evaluation

Oral Calculation

Oral reading
Fluency

Auditory comprehension
Naming

Reading comprehension

Patient response

“Dog”
“Watew”
NR
“Pencl”
NR
“Pigna

»

Visual Calculation

Stimulus Patient response Stimulus Patient response
6 +3 “9” 17-9 NR

3 +5 “15” 6—3 “5”

8 +6 “12” 3+5 “8”

24 -9 NR 16 +75 NR

15 -7 “g” 28 - 16 NR

Benton Right-Left Orientation: 12/20 correct (impaired)

Finger Gnosis (Tactile Finger Localization Task): right (not administered due to primary sensory loss); left (20/20)

NR = no response after 60 s.

An MRI revealed multiple white matter lesions (figure).
Large confluent areas of demyelination were found within
the left posterior cerebral hemisphere, involving primarily
the white matter beneath the supramarginal gyrus and
encroaching on the angular, precentral, postcentral, and
middle temporal gyri. Small lesions were also observed in
the periventricular white matter of the right hemisphere.

Discussion. Previous controlled neuropsychologi-
cal investigations have shown that repetition speech,
fluency, and comprehension are generally intact in
MS patients, although mild deficits in naming and
word generation occur with some regularity,5¢ pre-
sumably due to a more generalized deficit in seman-
tic retrieval.® Obvious aphasic symptoms (e.g., para-
phasic errors) are considered to be uncommon and
have been reported in only a small number of clinical
case reports.”® Achiron et al.,® for example, reported
two MS patients with acute onset of nonfluent apha-
sia. Serial MRIs demonstrated the acute appearance

of large (>5 cm) plaques in the left frontal region in
one case and the left centrum semiovale in the sec-
ond that corresponded with the onset of the aphasia.

Our report is the first to describe a case of conduc-
tion aphasia in MS. In addition to having the hall-
mark features (impaired repetition, fluent but para-
phasic verbal output, and impaired spelling in the
context of normal comprehension, naming, and read-
ing), the patient had multiple large lesions involving
the white matter subjacent to the dominant supra-
marginal gyrus. This symptom cluster did not occur
in the context of a more generalized decline in cogni-
tive functioning, because she performed normally on
measures of verbal abstraction, visuoconstruction,
visuospatial memory, angle perception, facial dis-
crimination, and conceptual reasoning. It is unclear
as to why conduction aphasia is not more frequently
reported in the MS literature. One possible explana-
tion is that this patient had unusually large white
matter lesions extending close to the cortical surface.
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Figure. Results of a T,-weighted MRI (patient’s left is on the reader’s right). Arrows indicate the location of the central
sulcus. See text for description of lesions. Note: images have been inverted to form a negative of the original scan.

The patient also exhibited symptoms of dyscalcu-
lia and right-left disorientation, typically associated
with lesions of the angular gyrus. Our patient, there-
fore, displayed two of four elements of Gerstmann’s
syndrome, because she did not evidence bilateral fin-
ger agnosia and we were unable to assess her
graphomotor skills. Inspection of the MRI suggests
some degree of encroachment of the angular gyrus.

Our initial study correlating MRI findings with
neuropsychological testing'® suggested a nonspecific
relationship between total lesion burden and the
overall severity of cognitive impairment in MS pa-
tients. The current report suggests that focal neu-
robehavioral syndromes occur in MS and can be re-
lated to the specific location of the white matter
lesions observed on MRI.
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