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Abstract

The aim of this article is to present an update of a rare
but interesting problem: “crossed aphasia”. This term
indicates the presence of aphasia after unilateral cere-
bral lesion of the hemisphere ipsilateral to the patient’s
dominant hand. We report two cases, review the most
relevant literature, and analyze clinical, neuroanatomi-
cal, and neurophysiological aspects, taking in consider-
ation the various interpretations proposed to explain this
unusual language disorder.
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1 Imtroduction

The term “crossed aphasia”, introduced by
BRAMWELL in 1899 [9], indicates the presence of
aphasia after unilateral cerebral involvement of
the hemisphere ipsilateral to the patient’s domi-
nant hand. BRAMWELL [9] maintained that
crossed aphasia in a dextral could verify only in
a “genetically” left-handed man, who has become
right-handed as result of practice (constitutional
sinistrality), JACKSON [26], however, affirmed
that not in every case of aphasia associated with
left hemiplegia was the patient indisputably left-
handed. Progressively the concept of crossed
aphasia has been confined to aphasia accompany-
ing lesions of right hemisphere in surely right-
handed patients [S], without familiality for left-
handedness, even if the left hemisphere seems to
be dominant for language in both right- and left-
handed subjects [17].
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Thus, a reliable diagnosis of crossed aphasia
should be based on: A) neuropsychological as-
sessment of dominant hemisphere; B) lack of fa-
miliality for left-handedness; C) lack of lesions
on left hemisphere, proved by CT or MRI or by
pathological examination [18, 25, 41].

Crossed aphasia can be a source of detailed infor-
mation about the functional and anatomical or-
ganization of the cognitive system [8]. Reporting
two cases of crossed aphasia in two dextral sub-
jects, we analyze the clinical aspects of this par-
ticular speech disorder, with the aim of examin-
ing the possible neuro-anatomical and neuro-
physiological correlations.

2 Case reports

Case 1. M. C., 69-year-old, monolingual, right-
handed man (tested by the Edinburgh Handedness
Inventory), without family history of left-handed-
ness. Since three months before admission, he
had suffered from motor Jacksonian seizures on
left-hemisoma. A cerebral CT scan showed an in-
traparenchymal, homogeneous, right-sided tem-
poral-parietal tumor, with irregular contrast en-
hancement (Figure 1). A subtotal removal of tu-
mor was performed and the neoplasm pathologi-
cal examination showed a WHO Grade 3
astrocytoma [9]. Few weeks later the patient un-
derwent radiotherapy and chemotherapy, with
marked reduction of the deep tumoral residue.

Six months after operation he again suffered
Jacksonian seizures on the left limbs, followed by
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Figure 1. Cerebral CT scan: right temporal-parietal tu-
mor (high-grade astrocytoma), with irregular contrast
enhancement.

a transient motor disphasia. A cercbral CT scan
showed a growth of residual tumor, with posterior
and deep extension; the left hemisphere appeared
undamaged. A further radio- and chemotherapy
cycle was performed and seizures were controlled
with drugs.

About one year after operation, the patient began
to present a progressive left sided hemiparesis
and expressive disphasia: he formulated senten-
ces with no more than 6—8 words, committing
about 50% of syntactic and semantic errors, with
acceptable phonetic expression. Paraphasias, neo-
logisms and persevering errors were frequent.
Verbal learning, short sentence repetition and
memory were impaired. A slight dysgraphia was
also present; comprehension of read sentences
was preserved. Visuo-spatial and calculation abil-
ities were moderately impaired.

A cerebral MRI showed a further increase of the
dimensions of tumor and the appearance of a
small right frontal mass; no lesions were present
on the left hemisphere. After a further chemother-
apy circle the neurological conditions remain
substantially unchanged. The patients died few
months later for progression of tumor.

Case 2. M. M., 45-year-old, monolingual right-
handed woman (Edinburgh Handedness Inven-
tory), without family history of left-handedness.
Six years ago she was operated on for a right
temporal WHO Grade 2 fibrillary astrocytoma
(39] and subsequently treated with radiotherapy.
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A cerebral CT scan performed sixteen months
later because of reappearance of seizures revealed
a recurrence of the tumor, with deep extension
(Figure 2). A subtotal excision of the mass was
performed, leaving the deepest part of tumor in
situ, in relation to the slight preoperative neuro-
logical picture. Histological examination showed
a malignant transformation of neoplasm (WHO
Grade 4 glioma) [39]. Three days after operation
the patient presented progressive left hemiparesis
and mixed disphasia, caused by a severe edema-
tous reaction. She formulated only short senten-
ces, with frequent syntactic, phonemic and
semantic errors; paraphasias were also very com-
mon. The ability to comprehend verbal and writ-
ten orders was partially impaired, with severe
agraphia. Visuo-spatial, calculation, praxis and
constructional abilities were moderately im-
paired. With the help of cortisonics and osmotics
the clinical symptoms disappeared. Fifteen days
after operation intraarterial chemotherapy (Car-
boplatin 600 mg/m? in right common carotid at-
tery) was attempted: 10 minutes after the onset of
infusion severe left hemiparesis appeared, accom-
pained by complete aphasia. The injection of
radioopaque contrast medium revealed a marked
vasospasm of the right middle cerebral artery,
forcing us to interrupt the procedure. A few hours
later neurological deficits improved, hemiparesis
disappearing in 48 hours and aphasia in one week
(the verbal expression was the last to recover).
Four months later the patient presented an acute

Figure 2. Cerebral CT scan: recurrence of a right tem-
poral glioma, with deep extension (sixteen months later
the first operation).
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and severe deterioration of neurological condition
with drowsiness, left hemiparesis, and global
aphasia. A cerebral CT scan showed a deep recur-
rence of tumor, without involvement of left hemi-
sphere. The relatives refused the hospitalization
and three weeks later the woman died.

3 Discussion

The incidence of crossed aphasia in monolingual
subjects after unilateral cerebral lesion is rather
uncommon, ranging from 0.38% to 2% of all
dextral aphasics [2, 6, 21, 24, 32, 38, 41, 49],
and extremely rare in children [17]. Even if some
authors reported a higher incidence (4.6%—15%)
[20, 29, 42], these differences probably express a
lack of pathologic confirmation of the location of
lesions as well as different criteria of evaluation
[44]. The incidence of crossed aphasia seems to
be higher in multiracial [4] and in bi- or multi-
lingual populations [20, 29], expecially in those
bilingual people whose language is not written
[29], the most affected people seeming to be the
Indians [16]. Even if some authors maintain that
the incidence of crossed aphasia is the same in
multi- and mono-linguals [16, 23], KARANTH et
al. [20] report a clear difference between the two
groups [25% versus zero, respectively), support-
ing that multilingualism could result from a bilat-
eral representation of language [1, 33, 46]. More-
over, the incidence seems to be higher in left-
handed people (from 25% to 33%) [20, 21, 42],
perhaps because of more than two thirds of these
people have left-hemisphere dominance for lan-
cuage [17].

Some authors [3, 12, 45, 47] describe crossed
aphasia as a generally non-fluent speech disorder,
whereas others [25] observe that these patients
are frequently fluent. Of 26 crossed aphasics re-
viewed by FAGLIA et al. [18] 10 had Broca’s, 6
Wernicke’s, 1 global, 1 transcortical sensory, and
1 mixed transcortical aphasia, whereas 4 were not
clearly classifiable. In some cases there was not
the same involvement of the spoken and the writ-
ten language, suggesting that a possible dissoci-
ation of cognitive disturbances were present (vi-
suo-spatial disorders and left spatial neglect),
whereas apraxia was less frequent [18]. In the
cases reviewed by ALEXANDER et al. [2] ideomo-
tor apraxia was present in 11 of 24 cases, whereas
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14 of 30 had visuo-spatial impairment. Therefore,
in about 50% of patients the right hemisphere
controled both visuo-spatial functions and lan-
guage [2, 18]. Limb praxis seems to be more
strongly related to handedness than to language,
being spared in about %5 of crossed aphasics,
whereas buccofacial praxis seems to be more
closely related to language [2].

Phonological and semantic levels of language
could be lateralized differently, supporting the
concept of dissociation of functions [2, 8]. In the
case reported by NAGARAJA et al. [32] the pres-
ence of Gerstmann’s syndrome seems to be indic-
ative of a complete cross-over of hemispheric
functions, even if the lack of apraxia suggests that
praxis is controlled by the left hemisphere.

On the basis of several neuroanatomical, neuro-
physiological, and clinical discordances some au-
thors [7, 41] suggested that there may be more
than one “crossed aphasia” syndrome. In 23 cases
reviewed by ALEXANDER et al. [2], 22 had an
aphasia profile typical of intrahemispheric local-
ization. In these cases the aphasic profile might
be considered a “mirror image” [2, 25, 41], since
the language centers should be localized on the
non-dominant hemisphere, without lateralization
of other functions (“crossed aphasia type 17). In
12 cases the aphasia was fluent, in 11 with jar-
gon-agraphia too, despite suprasylvian, prerolan-
dic, or perirolandic injuries [2]. These 12 patients
had an “anomalous™ aphasia pattern [2, 41], rec-
ognizable as the “crossed aphasia type 2”.

In type 1 in which all language seems to be later-
alized on right hemisphere, the injury is generally
severe, the recovery is usually slow and incom-
plete, and writing and reading are equally af-
fected [2, 6, 15, 40, 44, 48]. The possible pres-
ence of Gerstmann’s syndrome [32] would indi-
cate the complete cross-over of parietal functions
[28]. In type 2, among which we could include
our two cases, aphasia is generally slight and
transient, speech and writing are differently af-
fected, praxis and other dominant parietal lobe
functions are rarely impaired [2, 22, 41, 47, 49].
This dissociated lateralization of cerebral func-
tions should support the hypothesis of anomalous
hemispheric dominance [30], with independent
lateralization of language, praxis, and visuo-spa-
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tial functions. In “anomalous” crossed aphasia the
lesion of the right central perirolandic regions
could have a role in the phonemic alteration of
language, accounting for the unexpected fluent
conduction of patients who frequently present
phonemic substitution in spoken and written lan-
guage [2, 17]. Analyzing short-term memory in
relation to sentence comprehension in a crossed
aphasic, BERNDT et al. [8] affirmed that in right-
handed people a close left hemisphere representa-
tion of auditory and phonological processing
could exist, whereas the right hemisphere could
be involved in semantic and lexical analysis.
Therefore, it is possible that the corpus callosum
works, at least in some subjects, as a “phonologi-
cal transformer” of visual and auditory informa-
tions [23], also explaining the possible appear-
ance of mutism as consequence of callosotomy
[43].

The site of lesions causing crossed aphasia is
variable and often in disagree with the clinical
picture. The damage might be cortical, subcorti-
cal (as in our two cases) or both [18], against
the hypothesis of a preferred right basal ganglia
involvement [7, 15]. There would be no relation-
ships between the crossed aphasia and the pattern
of cerebral asymmetries [25], even if we have
only a few CT and MRI information. SPECT and
PET studies can be undoubtely useful, revealing
rCBF and metabolism of involved right cortical
regions [34, 41]. With the help of the PET,
RAICHLE [36] identified cerebral areas active
when hearing words different from those when
seeing words, and again from those areas con-
cerned with the motor output of speaking the
words and finally from those involved in generat-
ing the meaning of words. Viewing and hearing
words areas were identified by PET in the motor
cortex over the sylvian cortex (supplementary
motor area) and in the cerebellum: during the
generation of a word the areas of greatest activity
were the left frontal cortex, the anterior circulate
cortex and the right cerebellum [36]. Therefore,
the cognitive implications of cerebellar hemi-
spheres are profound, expecially when it comes
to learning new tasks [36].
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Crossed aphasia has been attributed to ambilater-
ality, familial sinistrality, earlier brain damage,
epilepsy, bilateral representation of language [2,
11, 18, 27, 35, 47, 49], as well as partial or com-
plete cross-over of left hemisphere functions to
the right side [28]. According to some authors [3,
43] crossed aphasia could be similar to aphasia
observed in children in whom language domi-
nance is not yet firmly established. Others [13,
31, 37] support the hypothesis of a weak correla-
tion between handedness and speech lateraliza-
tion (also supported by disphasia evocation after
unilateral non-dominant electroconvulsive ther-
apy), stressing the importance of the sodium
amytal test in determining the hemisphere re-
sponsible for language [13, 31]. More recently,
JOANNETTE et al. [27] proposed several etiopatho-
genetic hypotheses to explain crossed aphasia:
anatomical aberration, genetic factors, arrest of
the trial of lateralization, early functional reorga-
nization after a brain damage during childhood,
essential functional aberration, and lesion of sub-
cortical gray matter, even if none seems to be
fully satisfactory [27].

To these factors we might add the possible role
placed by the congenital deafness (or decreased
hearing) in the right ear during the hemispherical
functional specialization [35]. In spite of the
complex mixture of afferent acoustic fibers, the
majority of inputs reach the primary auditive cor-
tex of the contralateral hemisphere, especially of
the dominant one [10, 35]. In right-handed people
a decrease in hearing from birth or early child-
hood could provoke a lower auditory stimulation
of the dominant hemisphere, probably encourag-
ing a greater or complete contralateral develop-
ment of language centers [35]. This could be pos-
sible also for a congenital and subclinical impair-
ment of the right acoustic pathway and/or of the
relative interposed nuclei, Thus the right hemi-
sphere would decodify a larger number of verbal
messages than the contralateral and than physio-
logical standard levels [35]. If neuroanatomical
and neurophysiological studies prove this inter-
pretation, the use of brain stem evoked potentials
could result useful in routine preoperative exami-
nations for determining the lateralization of lan-

guage.
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