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Stuttering is a disorder which affects the
rhythms of speech, so that the speaker is
unable to articulate what he or she wants
to because of _an involuntary and
repetitive prolongation or cessation of a
sound (according to the International
Classification of Discases, World Health
Organization 1977). Some degree of dys-
fluency is common as language skills evolve
during the preschool years, particularly as
mean [ength of utterance reaches six to
eight words between the ages of three and
four years. Unlike developmental
dysfluencies, however, stuttering may be
a rule-governed psycholinguistic disorder
(Wall and Meyers 1985, Aram et al.
1990). Stuttering occurs at linguistically
significant points in an utterance
(Goldman-Eisler 1968, Silverman 1972,
Gordon et al. 1986). It is seen more
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frequently in children with developmental
disorders of speech and language
(Bloodstein 1974, Hall 1977, Blood and
Seider 1981, Merits-Patterson and Reed
1981, Nippold 1990). There is a genetic
predisposition (Kidd ez al. 1981) which, as
in dyslexia for example (Galaburda er al.
1985), could reflect subtle underlying
neuropathology. The cause of develop-
mental stuttering is unknown. Anomalous
dominance and/or abnormalities of
interhemispheric connections are among
the main theories. As with the aphasias,
extrapolation about the neuro-anatomical
basis of developmental childhood
stuttering may be possible from the
acquired disorder.

Acquired stuttering from brain injury is
relatively uncommon in adults and has
rarcly been reported in children (Aram et
al. 1990, Meyers et al. 1990), possibly
because the distinction between de-
velopmental stuttering and normal
developmental dysfluencies can be a
difficult one. We report a 27-month-old
girl with a transient acquired stutter
occurring in association with a presumed
second central nervous system insult.

Case report

At one year of age this previously healthy child, with
a vocabulary of a few words, developed a dense right
hemiparesis without apparent aphasia in association
with an infarction involving the left basal ganglia
and extending to the cortex. Despite a thorough
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investigation, including angiography, no etiology
was found. A mild hemiparesis persisted, and
handedness shifted to the left (although there was no
family history of sinistrality). At.2] months, when
evaluated in a special nursery school by a speech
pathologist using the Preschool l.anguage Scale
(Zimmerman et al. 1979), speech and language were
reporied to be normal. By 27 months she had a mean
length of uiterance of four words, but then she
developed a marked stutter which affected mainly
(but not solely) the initial phoneme of words
throughout the sentence, and which lasted for seven
weeks. The number of repetitions was much greater
than would be seen with a typical development
dysfluency. No secondary mannerisms were noted.
Speech was hypophonic. No aphasia was apparent,
and the Preschool Language Scale was again age-
appropriate. The stutter was noted by her nursery-
school teachers and considered serious enough for
her to be referred for speech therapy. The speech
pathologist at the nursery school noted that blocking
was excessively long for a typical developmental
dysfluency. According to her mother, the stutter
started and stopped rather abruptly. One week after
the stutter ceased, her Bayley Scale score was 113.
Her EEG during the period of stuttering was
normal. As can be seen in Figures | to 3, MRI scans
obtained about five weeks into her course revealed
the previous infarction and also areas of high signal
on the T,-weighted image in the periventricular
white matter bilaterally, consistent with multi-
infarction. (The putatively new white matter lesions
could conceijvably have been missed by the earlier
CT scan. However, the clear change in this child's
clinical status supports our contention that the white
matter pathology was new. A delayed effect of an
earlier white matter insult is"also possible.) Further
investigations, with special emphasis on cardiac
(echocardiogram) and hematological (protein S,
protein C, antithrombin 111) status again revealed no
etiology for stroke.

Discussion

This child’s susceptibility to stuttering
after a second central nervous system
insult may be due to anomalous domi-
nance. Rasmussen and Milner’s (1977)
carotid amytal data suggest that this
child—because of her age, the location of
her lesion and current handedness—is
highly likely to have become right-

" hemisphere language-dominant due to the

original left-hemisphere stroke. Her new
subcortical discase may have interfered
with already tenuous interhemispheric
connections.  Further  reorganization
could have occurred over several weeks
and resulted in the resolution of her
stutter. The supposed abruptness of onset
and cessation are based entirely on
maternal report; her course may actually
have been more gradual and physio-
logical, particularly for cessation.

Aram et al. (1990) assessed the speech
of children with unilateral acquired brain
injury for discontinuity (e.g. stuttered and
non-fluent spcech hesitations) and rate
{e.g. the number of syllables spoken
per second of conversational speech).
Children with both acquired left- and
right-brain  injury  produced more
stuttering-like non-fluencies than controls.
Of the five patients with greater than 4 per
cent dysfluent speech, three had left- and

‘two had right-sided lesions: but neither

the site nor the size of lesion predicted
dysfluent speech. However, children with
left-sided lesions had a slower speech rate
(syllables per second) than controls.
Neither lesion group produced a greater
number of normal non-fluencies than
controls. Only one of the 30 brain-
damaged children had a sufficient number
of non-fluencies to be classified as having
a stutter of mild to modecrate severity.
This contrasts with the finding of
linguistic problems (albeit subtle) in
virtually all children with acquired left-
hemisphere damage (Aram 1991). Meyers
et al. (1990) reported the development of
stuttering during the course of language
recovery eight months after a left-
hemisphere, predominantly subcortical,
stroke in a child aged seven years.

Aram et al. (1990), reporting on the
rarity of dysfluency after early-acquired
unilateral brain injury, said that it was
inconsistent with the view that the
neurological basis of developmental
stuttering is the lack of dominant-
hemisphere control for synchronizing the
bilaterally innervated speech mechanisms
(Travis 1931, Orton 1937). The rarity of
stuttering in the child with acquired injury
could, however, be a reflection of aphasia
type and/or location of injury. Transient
stutter may be masked by the period of
overall aphasia-related non-fluency. As
with the age versus type of aphasia
argument, different types and different
locations of pathology in younger versus
older patients may have more to do with
the kind of aphasia seen (fluent versus
non-fluent) than the putative degree of
intrahemispheric specialization as related
to age (Eslinger and Damasio 1981).

Acquired stuttering in the adult is
reported after left, right or bilateral
cortical injury (Helm er al. 1978,



Fig. 1. Axial images through level of basal ganglia. (left) Spin echo (SE} short TR/short TE. (middle) SE
long TR/short TE. (right) SE long TR/long TE. A small linear hypo-intensity is detected on short TR
image in region of left basal ganglia (arrows). Corresponding hyperintensity is seen on long TR images, as
well as hyperintensity involving left caudate. Appearance is consistent with an old stroke.

Fig. 2. Axial images at level of
body of corpus callosum. (efy) SE
long TR/short TE. (right) SE long
TR/long TE. The long TR images
show hyperintensity extending into
cortex of left parietal lobe
farrows).

Fig. 3. (left): Spin echo long
TR/short TE axial image,
demonstrating hyperintensity in
white matter of centrum semiovale
bilaterally. (right) Corresponding
spin echo long TR/long TE
image, demonstrating same
lesions. They are consistent with
ischaemic change in white matter.

Developmental Medicine and Child Neurology, 1994, 36, 70-83

75



Case Reports

76

Rosenbek et al. 1978, Horner and Massey *

1983, Flect and Heilman 1985, Ardila and
Lopez 1986, Helm-Estabrook et al. 1986,
Ludlow et al. 1987). Acquired lesions in
adulthood have cured stuttering (Jones
1966, Helm-Estabrook er al. 1986), as
well as rekindled childhood stuttering
(Rosenbek ef al. 1978, Helm-Estabrook et
al. 1986). Reorganization of language
lateralization could underlie acquired
stuttering in these instances.

The finding of an increased frequency
of left-handedness among people who
stutter (Dellatolas er al. 1990) also
supports the theory that anomalous
dominance is a cause of stuttering,
because left-handed individuals may have
atypical language organization (see
Herron 1980 for review). Dichotic
listening patterns may be atypical in
people who stutter (Andrews et al. 1972,
Brady and Berson 1972, Rosenfield and
Goodglass 1980, Strub et al. '1987). Strub

et al. (1987) reported atvpical planum’

temporale asymmetries in the siblings of
such individuals. Atypical planum
asymmetries may be more common in
left-handed people (LeMay 1981, Witelson
1990, Steinmetz et al. 1991). Callosal
morphology also differs in left- vs. right-
handed people (Witelson 1989) and in
those with left- vs. right-hemsiphere
language deminance (O’Kusey er al. 1988),
potentially resulting in additive effects of
anomalous dominance and atypical
interhemispheric connections.
Subcortical pathology both unilateral
and bilateral is also reported in acquired
stuttering in adults (Helm et al. 1978,
Rosenbek er al. 1978, Horner and Massey
1983, Fleet and Heilman 1985, Ardila and
Lopez 1986, Helm-Estabrook et al. 1986,
Bhatnagar and Andy 1989). Ludlow ef a/.
(1987) found that the internal and
external capsules, the frontal white matter

SUMMARY

and the striatum were more frequently
damaged in the group with acquired
stuttering than in the other patients with
penetrating head injury. In this cohort
with penetrating head injury, stuftering
did not correlate with cortical pathology

- of either hemisphere, but with unilateral

lesions of the pyramidal or extra-
pyramidal systems (Ludlow et al. 1987).

Documentation of subcortical path-
ology supports the view that damage to
callosal pathways co-ordinating the
activity of both hemispheres during
speech may underlie stuttering (Soroker et
al. 1990). Several experimental psycho-
logical studies show that people who
stutter perform tasks requiring syn-
chronous movements of the two hands
anomalously more often than controls
(Vaughn and Webster 1989, Webster
1990); this is consistent with the position
that faulty interhemispheric communi-
cation underlies stuttering.

Our patient’s original left-hemisphere
insult may have set the stage for transient
stuttering associated with the develop-
ment of new white matter disease. As
such, her course provides a clue to the
underlying  pathophysiology of the
individual with a developmental stutter.
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An almost two-year-old left-handed girl with a history of a left-hemisphere stroke at the age of onc
year developed a transient stutter with newly acquired white matter infarctions. Her course suggests
that developmental stuttering may, reflect anomalous dominance and/or atypical interhemispheric

connectivity.

RESUME

Bégaiement acquis aprés une seconde atiaque chez une fillette de deux ans

Une fillette gauchere de pres de deux ans, avec une anamnése dune attaque hémiplégique gauche a
I'age d'un an, présenta un bégaiement transitoire & I'occasion d’infarcissements nouveaux de la
substance blanche. Son évolution suggére qu'un bégaiement de développement peut traduire une
dominance anormale et/ou une connectivité interhémisphérique typique.



ZUSAMMENFASSUNG

Erworbenes Stottern nach einem weiten Schlaganfall bei einer Zweijahrigen

Ein fast zweijahriges linkshandiges Madchen, das im Alter von einem Jahr einen linksseitigen
Schlaganfall hatte, entwickelte durch weitere Infarkte im Bereich der weien Substanz ein
voriibergehendes Stottern. Dieser Verlauf zeigt, dafl das Stottern in der Entwicklung Ausdruck einer
nicht normalen Dominanz und/oder einer atypischen interhemisphirischen Verkniipfung sein kann.

RESUMEN

Tartamudeo adquirido después de un segundo ictus en una nifa de dos ahos de edad

Una nifla de casi dos afos de edad, zurda, con una historia de un ictus en el hemisferio izquierdo al
afio de edad, sufrié una tartamudez transitoria después de un nuevo infarto de substancia blanco. El
curso que sxguno sugiere que el tartamudeo de desarrollo puede reflejar una dominancia anomala y/o

una conexion atipica interhemisférica
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The advent of high-resolution cytogenetic
analysis has allowed the delineation of
small interstitial chromosome deletions
which formerly went unrecognized. Since
the first report of an interstitial deletion
of 17p11-2 in 1982, a specific behavioral
and physical phenotype has emerged as
the Smith-Magenis syndrome (SMS)
(Smith et al. 1986, Greenberg et al. 1991).
Characteristic physical features include
brachycephaly (83 per cent), midface
hypoplasia (94 per cent), ear malforma-
tions (68 per cent) and brachydactyly (81
per cent). Mental impairment is generally
moderate. Behaviorally, these patients
often posc severe management problems
due to aggressive and self-mutilatory
symptoms (70 per cent). Greenberg
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et al. (1991) described onychotillomania
(puiling out of fingernails and tocnails)
and polvembolokoilamania (insertion of
foreign objects into various bodily
orifices). Head-banging and hand-biting,
along with severe sleep disturbance (51
per cent),: are other common findings
(Colley et al. 1990, Greenberg et al. 1991).

Over a two-year period, we have
identified 11 patients with deletion
17p11-2 through the genctics service
at an educational and vocational center
for people with mental retardation.
Ascertainment of people with SMS was
based on a survey at our facility of current
and former clients with secvere self-
injurious and aggressive behaviors,
and/or characteristic physical findings.
On diagnosis, it became evident that
several patients with sMs manifested an
unusual hand- or arm-clasping behavior,
particularly as an expression of happiness
or excitement. Years before their
diagnosis, teachers at our center had
referred four of these patients for genetic
evaluation based on their behavioral
similarities, particularly with regard to
‘self-hugging’. No specific diagnosis had
been reached at that time. When one
of the self-hugging children was sub-
sequently diagnosed with sMs, the other
three were re-evaluated and also found to
have deletion 17pl11-2.

Patients

Of 11 patients with SMS, seven were
female and four were male; they were
aged between seven and S1 (mean 24).
All  patients had deletion 17pl1-2
documented in peripheral blood and/or
skin fibroblasts. No patient had a seizure



