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\s=b\In 14 patients, we encountered a

behavioral syndrome that begins in early
life and is characterized by emotional and
interpersonal difficulties, shyness, vis-
uospatial disturbances, and inadequate
paralinguistic communicative abilities. All
14 patients had at least average intellec-
tual capacity, but each had demonstrated
some academic failure, particularly in
arithmetic. Examination revealed neuro-

logic and neuropsychological signs con-

sistent with right-hemisphere dysfunc-
tion. Most of the patients avoided eye
contact and lacked the gestures and
prosody that normally accompany and
accentuate speech. Although many of
them could not convey their feelings,
there was no evidence that they were

unable to experience affect. Eight of them
reported a family history of similar symp-
toms. Just as developmental involvement
of the left hemisphere may produce dys-
lexia, damage to the right hemisphere
suffered early in life, or inherited, may
lead to chronic emotional difficulties, a
disturbance of interpersonal skills, and
poor visuospatial ability.

(Arch Neurol 1983;40:463-468)

T eft-sided cerebral lesions acquired
in adulthood give rise to severe

disturbances of language, calcula-
tions, and praxis. Recent evidence
suggests that even "developmental"
language difficulties, such as dyslexia,
may be associated with specific struc-
tural abnormalities of the left hemi-
sphere, acquired as early as the stage

For editorial comment
see p 461.

of cortical ontogenesis in utero.' Thus,
whereas lesions of the left hemisphere
occurring in adult life cause a dissolu-
tion of previously established Ian-

guage functions, structural abnormal-
ities of analogous brain regions occur-

ring early enough may interfere with
the acquisition of similar skills.2

In contrast to left-hemisphere
lesions, right-hemisphere lesions ac-

quired in adulthood do not typically
affect basic linguistic functions.3
Instead, damage to the right side of
the brain produces profound altera-
tions of functions that depend on

visuospatial skills, directed attention,
modulation of affect, and paralinguis-
tic aspects of communication.4" As
with the left hemisphere, difficulties
in the acquisition of these functions
may reflect underlying early injury.
Previous clinical observations by
Denckla,12 and the 14 patients
described herein, provide some sup-
port for that hypothesis.

PATIENTS AND METHODS

Case histories of 14 patients with both
nondyslexie learning disabilities and diffi-
culties in interpersonal skills were consec-

utively collected throughout a four-year
period. These patients were distinguished
by the fact that social difficulties, visuo-
spatial deficits, and neurologic evidence of
right-cerebral dysfunction occurred to-
gether. In each case, a detailed history was
recorded that noted birth-related events,
developmental milestones, handedness,
and the incidence of similar difficulties in
family members. The standard neurologic
examination was supplemented with tests
of line motor control.13"1 A detailed neuro-

psychological examination included the
Wechsler Adult Intelligence Scale (WAIS)
(the Wechsler Intelligence Scale for Chil-
dren, Revised [WISC-R], when appropri-
ate), the Wechsler Memory Scale, the Bos-
ton Naming Test," the Rey-Osterrieth
Complex Figure," and the Wide Range
Achievement Test," as well as several oth-
er measures.

The prosodie quality of speech, mainte-
nance of eye contact, and the use of ges-
tures received special notice. Furthermore,
in six patients, we formally assessed the
comprehension, repetition, and production
of nonaffective prosody, as described else-
where." Three of them were also asked to
label the affect in semantically neutral
sentences delivered in a "happy," "angry,"
"puzzled," "sad," or "neutral" tone of voice.
They were subsequently asked to produce
similar sentences and to vary their intona-

tion to suggest a happy, angry, sad, puz-
zled, or neutral mood. Finally, they had to
repeat the sentences in such a way that
their intonations matched those intro-
duced by the examiner.

The patients in the sample were referred
for several reasons, including academic
failure at the college level, inability to find
suitable employment, or behavioral diffi-
culties. Chronic depression and/or extreme
shyness were the two most frequently
reported problems. Four patients were
selected for detailed description in this
report.

REPORT OF CASES

Cask 1.—A 20-year-old, right-handed
college junior had been referred for psy-
chiatric treatment at the age of 18 years,
when he suddenly began failing courses
and became increasingly more withdrawn
and socially isolated. He was the youngest
of three children, and the prenatal, perina-
tal, and postnatal histories were unre-
markable. His development had been con-

siderably delayed; he had not talked in
sentences until the age of four years. His
mother reported that when he was 2 years
old, he began to shy away from personal
contact, rejecting her attempts to hug and
kiss him. He was described as a "loner,"
having few friends throughout his child-
hood. He was mathematically gifted and
did well academically until his junior year
in high school, when his performance
began to decline. Left hemiparkinsonism
had recently been diagnosed in his father,
and that diagnosis was confirmed by neu-

rologic examination. In addition, the
patient's mother and father both said that
they had always been somewhat intro-
verted.

On examination, the patient showed a
marked avoidance of eye contact. He fid-
geted and smiled inappropriately. His
voice was flat in tone and lacking in affec-
tive modulation of prosody. He admitted
that he was unusually shy and often felt
that people were laughing at him.

The neurologic findings were remark-
able for asymmetries in limb size, with the
nails of the left limbs consistently smaller
than the right by 1.5 mm. There was an
extensor plantar response on the left and
distinct posturing of the left arm while the
patient was walking on the outer edges of
his feet (Table 1).

On neuropsychological examination,
there was a 32-point discrepancy between
verbal ("superior") and performance ("dull
average") IQ scores (Table 2). There were
evident difficulties on tests of block-design
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Table 1.—Neurologie Findings and Possible Causes'

Patient/Sex/
Age at

Examination,
yr

Handed-
ness

Family
Historyt

Late
Attainment of
Developmental

Milestones

Upper
Moto-
neuron

Signs

Slowed
Rapid

Movements,
LSide

Asymmetrical
L Arm Pos-

turing During
Complex Gait LIH*

Perinatal
Stress

Sudden-
Onset

Seizures
1/M/20 N/D
2/F/19
3/F/42
4/F/31 N/D
5/M/31 N/D
6/F/26 N/D
7/M/1I
8/M/I8
9/M/23

10/M/I9
11/F/25
12/F/31
13/F/19
14/M/12

'Pluses indicate the presence of a finding; minuses, the absence; and N/D, examination not done.
tMarked neurologic, psychiatric, and learning disorders in first-degree relatives were included in this classification.
i Mí i indicates left infantile hemiplegia.

construction and puzzle assembly. There
was also a discrepancy between recall of
verbal information, which was quite good,
and recall of simple geometric designs,
which was moderately impaired. The
patient did well in the Hooper Visual Orga-
nization Test,'" which requires the identifi-
cation of objects from fragmented pic-
tures. Thus, the visuospatial difficulties
seemed to be constructional rather than
perceptual in nature. These findings were
consistent with relative compromise of
right-cerebral functions and correspond-
ing preservation of left-cerebral cognitive
abilities.

(ask 2.—A 19-year-old, left-handed
young woman was attending a prestigious
women's college and began to have some
difficulties in writing term papers. She
was referred for evaluation by the psychol-
ogist who had examined her two years
earlier when she complained of depression
and social isolation. She had been
described as a "shy, socially awkward
girl." At that time, it was also noted that
her perceptual motor skills were poor but
her verbal abilities were excellent.

On neurologic examination, she was tim-
id and avoided eye contact. Her left toe was
upgoing. She showed asymmetric postur-
ing of the left arm during complex gait and
overflow movements in the left arm while
performing rapid alternating movements
with the right.

Her verbal IQ was in the superior intel-
lectual range, whereas her performance IQ
was 21 points lower, in the "average" range
(Table 2). Her digit, span was 5 forward and
4 backward. All constructional tasks were
severely impaired. Her recall of the Rey-
Osterrieth figure reflected a lack of appre-
ciation for the integrity of configurational
elements, such as the base rectangle.
Instead, she merely drew, in list fashion, a
number of isolated details (Fig 1). When
writing, she left an unusually wide margin
on the left side of the page, suggesting a
tendency to neglect or avoid the left side
(Fig 2, left).

Table 2.—WAIS (WISC-R) IQs and Selected Subtest Scaled Scores'

Perfor-
Verbal manee Vocabu- Block Object

Patient_10_IQ_lary_Design_Assembly Arithmetic

1_127_95_NR_NR_6_NR
2_12(5_105_16__9_U_14_
3_100_87_12_9_3_9_
4 95_89_10_7_9_5_
5_134_105_19_13_10_15_
6_102_78_9 _7_5_8
7_HS_82_12_2_10_10_
8_100_88_9_10_9_3_
9_90_74_8_6_3_5_
10_1_16_90_14_9_5_7
11_96_76_11_10_7_7_
12_92_77_10_7_6_6
13_131 116_17_15_10_14_
14_82_108_6_9_7_7_

*WAIS indicates Wechsler Adult Intelligence Scale; WISC-R, Wechsler Intelligence Scale for Children,
Revised; and NR. not reported separately.

The patient's mother reported that she
herself had had difficulties very similar to
her daughter's. She described lifelong
problems with drawing, handwriting,
visual memory, and motor coordination, in
a note that revealed the same avoidance of
the left side of the page observed in her
daughter's writing (Fig 2, center and
right). In the course of interviews, the
patient's mother was found to have mark-
edly dysprosodic speech with an uneven
rhythm and uncontrolled pitch.

Cask 3.—Three years before evaluation,
a right-handed nun had made the decision
to leave the convent that had been her
home for 20 years. Her decision was the
result of an inability to deal with the stress
and conflict that had been building over
the years, which she attributed to difficul-
ty concentrating and persistent interper-
sonal problems.

The patient's history had been unre-
markable until she was 8 years old, when
she sustained a head injury in a fall from
her bicycle. A year later, grand mal sei-

zures developed, and were brought under
reasonable control with medication.

At the age of 42 years, the patient was
referred to our behavioral neurology unit
by the social worker with whom she was in
treatment for chronic depression, frequent
modulations of mood, and crying spells.
She reported difficulties with concentra-
tion and computational skills and
described herself as shy and introverted,
with few real friends.

Neurologic examination showed an
extensor toe on the left and posturing
movements on the left during complex
gait. Rapid movements were performed
more slowly with the left limbs than with
the right.

Neuropsychological testing revealed av-
erage to above-average verbal abilities,
with nonverbal skills that were consider-
ably below average (Table 2). The patient's
digit span was 8 forward and 5 backward.
Along with severe deficits on tests of con-
structions, she showed a tendency to be
inattentive to the left visual field. For



Fig 2.—Writing sample from patient 2 (left) shows successive movement to right side of page and
avoidance of left. Letter from her mother (center and right), describing her own behavioral strengths
and weaknesses, shows similar avoidance of left side of page.

example, when presented with an array of
letters and asked to find all the ¿'s, she
omitted eight of 30 targets on the left side
of the page and only two of 30 on the
right.

Cask 12.—A 31-year-old, right-handed
woman was referred for evaluation by the
psychiatrist treating her 8-year-old, learn-
ing-disabled son. Recognizing some simi-
larity between the child's symptoms and
his mother's history, the psychiatrist won-
dered whether there might be a familial
basis for the child's learning problems. The
patient was an attractive, soft-spoken
woman who expressed some discomfort
about social situations. She had always
been "shy, a loner" and used to feel that
people were staring at her. She was aware
that she could not look at other people's
faces while talking to them. In addition,
she reported rudimentary arithmetic skills
that interfered with her ability to handle
money.

She had been the product of a premature
delivery, and her mother had been tox-
emic. She could not provide information
about developmental milestones. She did
report, however, that she had been enrolled
in a Doman-Delacato" training program

for severely learning-disabled and develop-
mentally delayed children.

A complete neurologic examination was
not carried out on this patient, but some

complex gait maneuvers were tested. Dur-
ing those maneuvers, she demonstrated
asymmetrical posturing of the left arm.

The patient obtained a verbal IQ in the
average range and a performance IQ 15
points lower (Table 2). A discrepancy
between verbal and nonverbal information
processing was also evident on tests of
memory. Her ability to recall stories and
word lists was "average." In contrast,
reproduction of designs from memory was

considerably below average. Her recall of
the Rey figure was dramatically impaired.
On the Wide Range Achievement Test, her
scores for reading and spelling were com-
mensurate with her educational level (high
school graduate), whereas the arithmetic
score was several years behind. Her digit
span, 6 forward and 4 backward, was with-
in the average range.

RESULTS
Possible Etiology

The 14 patients in our sample could

be broadly grouped into four catego-
ries with respect to possible causes
(Table 1). Two patients (patients 5 and
6) were born with infantile hemiple-
gia (IH) affecting the left side of the
body. A second group of patients (2,
11, and 12) was characterized by a

history of perinatal stress, such as
premature delivery, anoxia, and Rh
incompatibility. A third group (pa-
tients 3, 7, 9, 10, and 14) was distin-
guished by the early onset of a seizure
disorder. One of the patients with IH
also had seizures. Seizures had begun
as early as 18 months of age or as late
as 11 years. In one patient (patient 3),
seizures began at the age of 9 years,
perhaps because of head trauma sus-
tained in a bicycling accident one year
earlier. Two of the patients in our
group (7 and 12) reported a family
history of seizures. Four patients (1,4,
8, and 13) had no history of IH, sei-
zures, or perinatal stress, but three of
them (1, 4, and 13) had abnormal
family histories. Thus, in 13 of 14



cases there was evidence either for
genetic predisposition or for direct
compromise of the nervous system.

Two of the 14 patients were left-
handed (2 and 10), and three had
family histories of left-handedness (2,
9, and 14).

Patients 3, 5, and 6, in whom the
exogenous factors clearly predomi-
nated, had no family history of simi-
lar academic, emotional, or interper-
sonal difficulties. However, such his-
tories were obtained in eight (73% ) of
the other 11 cases. Academic learning
disabilities, social maladjustment,
and severe psychiatric illness were re-

ported in first-degree relatives. As
previously mentioned, in one patient
(patient 1) with extreme shyness and
a toe extensor response on the left, the
father had slowly progressive left-
sided parkinsonism and also gave a

history of shyness.
Neurologic Factors

The patients were heterogeneous
with respect to neurologic findings,
but there were abnormal features in
all cases (Table 1).

Upper motoneuron signs (hyperre-
flexia, increased tone, upgoing toe) on
the left side of the body were found in
the two patients with cerebral palsy (5
and 6) and in four other patients as
well (1, 2, 3, and 4).

Other "soft" neurologic signs were

quite frequent. The most typically
elicited soft sign was asymmetrical
posturing of the left arm during com-

plex gait (ie, walking on tiptoe or on
the heels, sides, or insteps of the feet).
Of the ten patients examined with
timed motor tests, seven performed
movements more slowly on the left
side of the body, beyond what would
be expected in normal left- or right-
handers. (For example, most 5-year-
old children show greater speed with
the right than with the left hand
when performing repetitive or succes-
sive finger movements, but the aver-

age difference in time for perfor-
mance between hands is less than 1 s.
By the age of 7 years, the difference
has further decreased.'3)

Academic Deficiencies and Talents

Each patient in our sample had at
least one specific learning disability.
There was a high incidence of prob-
lems with arithmetic and spelling, but
11 of the 14 patients cited reading as
one of their "best subjects." The
learning disability for arithmetic was
typically serious, interfering in two
cases (8 and 12) with the ability to
handle money. Patient 8 used his fin-
gers to carry out single-digit addition.

However, it is interesting to note that
two patients (1 and 13) excelled in
abstract mathematics. Patient 13,
who was enrolled in college calculus
courses, required an inordinate
amount of time to carry out simple
calculations. Of the nine patients test-
ed with the Wide Range Achievement
Test, seven had higher scores on read-
ing than on arithmetic; in five of
them, there were more than 17 stan-
dard score points between the two
scores.

Verbal v Nonverbal Cognitive Abilities

The neuropsychological profiles
were generally characterized by aver-

age to superior verbal functions and
poor to severely impaired nonverbal
abilities (Tables 2 and 3). With one

exception, the patients performed
consistently better on verbal tests
than on tests of constructions (Table
3). Only in patient 14 was the perfor-
mance IQ notably higher than the
verbal IQ. That patient was raised by
immigrant parents who spoke their
native language at home, and it is
therefore difficult to interpret poor
performance on verbal tests. (Large
verbal-performance discrepancies can
occur in the normal population, but
the probability of such an occurrence
is small [<.02 for a difference of 20 or
more points] and further diminishes
as the magnitude of the discrepancy
increases.20'21

A number of WAIS (WISC-R) sub-
tests were selected for closer scrutiny,
including vocabulary, arithmetic,
block designs, and object assembly.
Table 3 shows the scores obtained by
the patients on each of these subtests.
Of the 13 patients for whom this
information was available, over two
thirds had average (scaled score = 10)
or above-average vocabulary scaled
scores, whereas only four had scores
in the normal range on block designs
or on object assembly. Four patients
had average or above-average scores
on the arithmetic subtest. As this is a
test of oral calculations, it is possible
that inattention may have affected
performance. However, arithmetic
subtest scores did not change marked-
ly even when the patients were per-
mitted to use paper and pencil. Thus,
whereas spatial and arithmetic skills
were impaired in almost the entire
group, vocabulary skills were fre-
quently in the superior range.

Of the ten patients given the Boston
Naming Test, only two patients had
scores that were slightly lower than
average for their age and educational
level (patient 6 scored 63 out of 85;
patient 3, 64). Their errors were cases

of true naming failure, rather than
misperception of the stimulus items.

Verbal v Nonverbal Memory
On the Wechsler Memory Scale,

paired associated learning was almost
always superior to reproduction of
simple geometric designs from memo-

ry, which was typically moderately to
severely impaired (Table 3). A sur-

prising number of patients had diffi-
culty learning the aurally presented
stories on the logical memory subtest
(not reported). Part of the discrepan-
cy observed between story recall and
paired associate learning may be
explained on the basis of attentional
factors. Story recall was tested after a

single presentation of each of two
short stories. In contrast, paired asso-
ciate learning consisted of three con-
secutive presentations of the words to
be acquired. All but three patients in
the sample demonstrated poor audito-
ry attention as measured by forward
and backward digit span, and in none
of the three patients whose digit-span
scores were average did the forward
span exceed 6 (Table 3). Thus, some of
the failure in story recall may have
been a function of poor attention.

The nonverbal memory deficits
were further examined with a more
difficult test, the Rey-Osterrieth
Complex Figure. The patients were
first asked to copy the design and then
to immediately reproduce it from
memory. Although most patients
employed an atypical copying strate-
gy, consisting of a piecemeal ap-
proach, they nevertheless managed to
render a recognizable copy. Immedi-
ate recall, however, was notably
impaired in 11 cases (Table 3). There
were serious distortions and omis-
sions, reflecting a lack of consolida-
tion of the general configuration of
the design. Thus, when potential
attentional factors are excluded, it is
clear that the patients did much worse
on memory tasks that require the
processing, storage and retrieval of
visual, nonverbal information than on
those containing verbal material.

Eye Contact, Gesturing, and Prosody
Informal observations were made of

the avoidance of eye contact, use of
facial and body gestures, and varia-
tion of speech prosody during the ini-
tial introduction to the examiners and
then during the course of the inter-
views (Table 4). All the patients
avoided eye contact during the inter-
views, some staring consistently at
the floor or at a wall while speaking.

Facial and body gestures that
accompany speech and serve to



Table 3.—Scores on Tests of Verbal and Nonverbal Memory"

Wechsler Memory Scale
Rey-Osterrieth

Memory Complex Figure," Digit
Quotient Associate Visual Immediate Spant
or Raw Learning Reproduction Reproduction .-,

Patient Score (Total Score = 21) (Total Score = 14) (Total Score = 36) F B
1 118 NR NR NR NR NR

65 16.0
100 18.0
83 NR NR NR

15.5 13 27
80 15.5
60 18.0

19.0 13 24
83 18.5

10 55 13.0 9 13

93 15.0 10

12 96 14.5
13 79 18.0 14 34

36 10.0 4 15

'Italicized scores are below average. For patients under 20 years of age (patients 2, 7, 8, 10, 13, and 14),
norms were available only for Wechsler Memory Scale raw scores.32 NR indicates actual scores unavailable,
but adequacy of performance (normal v abnormal) obtained Irom report.

tF indicates forward; B, backward.

Table 4.
—

Emotional Problems, Eye Contact, Gesturing, and Prosody"

Patient_Depression_Shyness_Eye Contact_Gesturing_Prosody
1_-_+_D__D_D
2_+_+_D_D_N
3_+_+_D_D_D
4_2_+_D__D__D
5_-_+_D__D__D
6_+_+_D_D_D
7_-_+_D_D_D
8_+_+_D__N_D
9_-_+_D_¡^_D
10_+_+_D_D_D
11_+_-_D_N_D
12_+_+_D_D__D
13_+_+_D_D__N
14

-

+ D D D

"Depression and shyness were identified through history; eye contact, gesturing, and prosody were

directly observed. Minuses indicate not reported; pluses, reported; D, deficient; and N, normal.

enhance or modulate it were notably
absent in 11 of the patients. Two
patients, however, (8 and 9), gestured
excessively. Patient 8 gestured only
with his right hand, and patient 9
produced exaggerated facial gestures.
These patients were two of six in
whom speech prosody was most dis-
turbed, and exaggerated gestures may
have been used to compensate for
impaired prosody.

Speech prosody was either flat or

atypical in 12 patients. Patient 5 had
severe cerebral palsy, and his prosodie
impairment may have been related in
part to a motoric speech disturbance.
Some patients' speech prosody was
nondistinctive and flat, with little
inflection, even when describing
affectively laden material. Patient 9's
speech was unique in that not only

was prosody lacking but the rate of
speech was more rapid than normal.
Patient 14's voice was very nasal in
quality as well as slightly dysprosodic.
Finally, patient 8 showed the most
dramatic prosodie disturbance. His
speech was loud and delivered in a

clipped rhythm, giving his voice an
almost synthetic quality. There was
no variation in the tone of his speech,
even when he reported feelings of
sadness. Thus, there was a dissocia-
tion between the experience and ver-
bal description of affect and its
expression by nonverbal signals.

Six of the patients (3, 5, 6, 8, 9, and
14) were formally tested on one or
more of the skills involved in the
discrimination, repetition, and spon-
taneous production of prosody. None
of them had impairments in the abili-

ty to discriminate nonaffective into-
nation patterns. However, all of them
had difficulties with the repetition or
elicited production of nonaffective
intonation patterns. In addition, they
had difficulty identifying affective
connotation from tone of voice alone
and producing sentences with affec-
tive coloration.

Interpersonal Relations
and Psychiatric Disturbance

Shyness, social isolation, and chron-
ic depression were the patients' most
frequent complaints (Table 4). Many
of them described themselves as

"loners," having few or no friends.
Some were able to articulate the
aspects of interaction that were dis-
tressing to them. One patient said
that she always felt as if people were
staring at her and that she found it
painful to make eye contact with
another person. Several of the
patients had been identified in ele-
mentary school as having "adjust-
ment problems," and three of them (1,
7, and 8) had been labeled "schizoid."

Chronic depression was reported by
eight patients (2, 3, 6, 8,10,11,12, and
13). One of them (11) was a young
woman who, after many years of
severe emotional problems and sub-
stance abuse, was hospitalized with a

diagnosis of manic-depressive illness.
Shyness was a prevailing character-

istic, with all but one of the patients
describing themselves as "loners." All
but two had been unable to make
lasting peer relationships. They all
admitted to considerable discomfort
in one-to-one interactions.

COMMENT

The 14 patients described herein
had had lifelong emotional and inter-
personal problems, the most common
of which were introversion and shy-
ness. Difficulties with speech prosody
impaired their ability to convey their
emotional state and may have further
jeopardized their interpersonal rela-
tions. The neurologic and neuropsy-
chological findings were consistent
with dysfunction of the right hemi-
sphere. Historical details suggested
that the presumptive insult to the
brain had occurred early in life (from
in utero to 8 years of age). Further-
more, in eight of the patients, there
was a strong family tendency toward
similar emotional, interpersonal, cog-
nitive, and neurologic impairments.
Our clinical observations suggest that
early injury to the right hemisphere
may seriously interfere with the
acquisition of skills for which this
hemisphere is considered to be spe-



cialized. These skills include construc-
tional abilities, affective behavior,
and the control of speech prosody in
both affective and nonaffective com-
munication. Verbal abilities, includ-
ing naming by visual confrontation,
were average to superior in the major-
ity of our sample. Wolf22 has shown
that poor performance on the Boston
Naming Test was the one most impor-
tant predictor of dyslexia in young
children. Thus, our sample was dis-
tinctly different from the group of
children with dyslexia. Preserved
naming in our sample suggests that
left-hemisphere mechanisms were
relatively intact. In some patients,
spelling was impaired, but the impair-
ment was distinctly associated with
visual rather than acoustic represen-
tation of words.

Poor perception of social cues has
been described and measured in chil-
dren with learning disabilities.23'24
Denckla12 has further observed that
poor development of social skills
seems to occur more often in children
with neurologic signs on the left side
of the body than in those with right-
sided signs.

The preponderance of difficulties
with basic arithmetic operations in
our patients requires further com-
ment, as acalculia has been associated
with left-hemisphere lesions in
adults.25 In children, however, the
acquisition of number concepts is
based on active exploration of the
physical and spatial attributes of
objects26 and almost undoubtedly
requires the participation of neural
mechanisms in both hemispheres.
There is some recent evidence that
arithmetic underachievers differ from
normal children on several evoked
potentials measures and that the dif-
ferences are restricted to the right
hemisphere.27 Thus, the acquisition of
arithmetical skills by our patients
may have been disrupted by early
right-hemisphere dysfunction.

Our sample suggests that some
families may have a genetic tendency
toward developmental dysfunction of
the right hemisphere, thus accounting
for the familial concordance of intro-
version, dysprosody, and poor visuo-
spatial skills in some of our patients.
This may be analogous to the genetic
factors that predominate in dyslex-
ia.2829

We therefore suggest that there is a
syndrome of early right-hemisphere
dysfunction that may be genetically
determined and that is associated
with introversion, poor social percep-
tion, chronic emotional difficulties,
inability to display affect, and impair-

ments in visuospatial representation.
Naturally, this does not imply that all
patients with one or more of these
symptoms have right-cerebral dys-
function, nor does it imply that all
persons suffering right-cerebral inju-
ry will demonstrate this syndrome.
However, just as the left hemisphere
controls the development of linguistic
competence, the integrity of the right
hemisphere may be essential for the
emergence of interpersonal skills and
of what Hymes30 has labeled "commu-
nicative competence."

It is possible that among the popu-
lation of children who show deficien-
cies in interpersonal skills, there may
be some whose symptoms have a neu-
rologic rather than an emotional or
social basis. Children with difficulties
primarily in social and interpersonal
skills are usually referred to guidance
counselors for therapy related to emo-
tional issues. However, traditional
therapies may be ineffective in such
patients, who may have a true learn-
ing deficit for conveying or identify-
ing affect in interpersonal settings.
Such deficits might be more appropri-
ately addressed by specific remedial
strategies,31 with an approach similar
to that used in the treatment of dys-
lexia.
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