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Hypokinetic dysarthria and
palilalia in midbrain infarction
Dysarthria is a speech disturbance that often
occurs following brain damage. The char-
acteristics of dysarthria, however, differ
according to the location of the lesion.
Hypokinetic dysarthria and palilalia are
closely associated with basal ganglionic
dysfunction, which is common in patients
with Parkinson’s disease (PD). In this report,
we present a patient who showed these
speech problems after left midbrain infarc-
tion. The speech disturbance observed in
this patient may be caused by the same
underlying mechanism as occurs in PD.

CASE REPORT
A 55-year-old diabetic, right-handed woman
was admitted to the Asan Medical Centre
after suddenly developing diplopia. She was
a homemaker with 9 years of education. She
had no history of stroke or other brain
injury. On neurological examination, she
showed left third nerve palsy sparing the
pupil, clumsiness in the right arm and slight
gait instability. Prominent dysarthria was
noted. Muscle strength and sensory percep-
tion were normal in the extremities as well

as in the face. Although there was slight
ataxia in the right extremities, she was able
to walk without difficulty. Her facial
expressions were normal, and there was no
voice tremor. There was no rigidity, brady-
kinesia or tremors in the extremities. MRI
showed an acute infarct in the paramedian
portion of the left midbrain (fig 1A). There
were no lesions in the basal ganglia. MR
angiogram findings were normal.

Speech language evaluation was performed
4 days after onset. She showed no evidence of
aphasia or dysphagia, but there was severe
hypokinetic dysarthria with palilalia. Her
speech was characterised by hypophonia with
breathy and harsh voice quality, mild pitch and
loudness variations, imprecise consonants,
short rushes of speech and accelerations in
AMR/SMR (alternate/sequential motion rate)
tasks. Palilalia, compulsive repetitions of parts
of or whole words and phrases, and increased
speech rate were also frequently noticed across
the tasks. There were no deviations of the
tongue, and the rate and range of tongue
movement were normal. There was no bucco-
facial apraxia. Vocal cord examination results
were normal. To elucidate the mechanism

underlying her speech disturbances, dopamine
transporter positron emission tomography
(PET) imaging, using fluorine-18-labelled
(fluoropropyl)-2b-carbomethoxy-3b-(4-iodo-
phenyl)tropane (18F-FP-CIT), was performed.
There was decreased uptake of 18F-FP-CIT
PET in the left basal ganglia, particularly in
the anterior putamen (fig 1B).

One month later, her ocular motor dys-
function had resolved, but the loudness of
her voice was still reduced and she had slight
difficulty using chopsticks. Four months
after admission, mild hypokinetic dysarthria
was still present, whereas palilalia was no
longer observed.

DISCUSSION
Dysarthria occurs in approximately half of
patients with pure midbrain infarction and
is most often related to weakness and
incoordination of bulbar muscles caused by
involvement of the pyramidal tract or fibres
connecting with the cerebellum. In our
patient, however, bulbar motor function
was intact. As speech evaluation showed
slight irregularity of pitch and loudness on

Figure 1 (A) Diffusion weighted MRI showing an acute infarct in the midbrain involving the medial
ventral part of the substantia nigra. (B) Fluorine-18-labelled (fluoropropyl)-2b-carbomethoxy-3b-(4-
iodophenyl)tropane positron emission tomography (18F-FP-CIT PET) showing decreased uptake in
the left basal ganglia, particularly in the anterior putamen. (C) Schematic representation of the
midbrain and lesions causing parkinsonian symptoms. (1) Hypokinetic dysarthria and palilalia in our
patient; (2) bradykinesia of the right upper limb and micrographia2; (3) micrographia1; (4) right lower
limb tremor4; (5) left lower limb tremor.3
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vowel prolongation tasks, her dysarthria
may have been associated, at least in part,
with cerebellar tract involvement. However,
hypokinetic dysarthria and palilalia, charac-
teristics of basal ganglionic dysfunction,
were the most predominant features in this
patient.

To elucidate the mechanism underlying
her speech disturbances, we used 18F-FP-CIT
PET imaging. FP-CIT is a ligand that is
specific to the dopamine transporter in the
presynaptic dopaminergic neurons in the
striatum and can therefore be used to assess
the integrity of dopaminergic nerve term-
inals in the striatum. The PET scan revealed
decreased 18F-FP-CIT uptake in the left basal
ganglia, including the caudate nucleus,
which was most marked in the anterior part
of the putamen. This result, together with
previous reports showing micrographia,1

micrographia with bradykinesia2 and lower
limb tremors3 4 after a focal lesion in the
midbrain, suggests that the speech disorder
observed in our patient may have been
related to disruption of nigrostriatal dopa-
minergic pathways involving the substantia
nigra pars compacta (fig 1C).

The lesion in our patient seems to have
involved the most ventral–medial part of the
substantia nigra, which was associated with
decreased FP-CIT uptake mainly in the
medial–anterior part of the putamen. This
topography of nigrostrial projections (medial
nigra to medial striatum, and lateral nigra to
lateral striatum) has been shown to be
maintained in rodents, although the inter-
connecting fibres are more overlapping in
primates.5 In patients with PD, nigral cell
loss is greatest in the middle or lateral
substantia nigra, and their motor symptoms
correlate well with decreased uptake in the
posterior putamen. Moreover, sensorimotor
representation in the putamen of primates
consists of zones of the lower limb in the
posterior part, of the face in the anterior part
and of the upper limbs in the middle.5 These
findings may explain why our patient, with
lesions selectively involving the medial sub-
stantia nigra producing anterior putaminal
dopaminergic dysfunction, had hypokinetic
dysarthria and palilalia without PD symp-
toms in the extremities; leg tremors are
associated with lesions involving the more
lateral part of the substantia nigra (fig 1C).

Finally, palilalia improved earlier than
hypokinetic dysarthria in our patient. In
general, palilalia is observed in patients with
more advanced stage PD compared with
hypokinetic dysarthria. Thus the different
course of recovery of speech symptoms may
be related either to different thresholds of
symptom development or slightly different
pathophysiological mechanisms of these
two symptoms.
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Abnormal transcranial magnetic
stimulation in a patient with
presumed psychogenic paralysis
Conversion disorders (CD) are frequently
related to the locomotor system (paresis,
abnormal movements) but also to the soma-
tosensory system (positive and negative
symptoms) or visual system (tunnel vision,
blindness).1 2 CD is classified within the group
of ‘‘somatoform disorders’’ in the Diagnostic
and Statistical Manual of Mental Disorders-
IV and its definition implies that the patient
has no voluntary control over the production
of symptoms (unlike factitious disorder or
malingering). The reported rate of misdiag-
nosis of conversion symptoms has, on aver-
age, been 4% since 1970.1 Psychogenic
paralysis (PP) is generally a diagnostic chal-
lenge for the neurologist, usually leading to an
expensive work-up to exclude organic lesions.

There are several theories explaining CD.
There are, however, few methods that are able
to highlight the mechanisms underlying this
disorder.1 2 Some reports suggest that func-
tional brain imaging3 and neurophysiological
studies may prove to be a useful approach. We
report a case of PP where changes in transcra-
nial magnetic stimulation (TMS) were found.

A 25-year-old married healthy woman was
referred to the neurology department with a
3 day history of mild headaches and gradual
left lower limb weakness which progressed to
affect the left upper limb. She had no pain but
mentioned numbness in both lower limbs.
She suffered from urinary retention, and
catheterisation was performed. Two days

later it was possible to remove the catherisa-
tion without any complications.

The previous year she had suffered gen-
eralised arthralgia but no definite diagnosis
was made after extensive investigation. She
had no personal or family history of
psychiatric or neurological disorders, in
particular migraine, and she was not taking
any CNS medications.

On neurological examination she was calm,
showing no concern for her disability, cranial
nerve examination was unremarkable, the
right limbs had normal power but the left
limbs showed marked paresis, with the left
lower limb showing no movement (even after
noxious stimuli). Pinprick hypoaesthesia was
discovered with a T8 midline sharp sensory
level and anaesthesia in the left lower limb. In
addition, frequent errors for positional sense
were observed in the left toes. Reflexes were
weak but symmetric, and plantar response
was flexor on the right side but seemed absent
on the left.

On admission the medical staff noticed
normal left body movements when the
patient was distracted. The patient under-
went a psychiatric interview and the diagnosis
of presumed PP was confirmed. Immediately,
the patient assumed that she had suffered
stressful events at the time of symptoms onset
(familial conflicts) and 30 min later she started
walking with no support.

A number of investigations were per-
formed. Brain and spinal cord MRI were
normal. CSF analysis was unremarkable.
Nerve conduction studies, and visual and
somatosensory evoked potentials were nor-
mal. TMS showed a clearly asymmetric
corticomotor threshold (minimum intensity
able to evoke >50% responses with more
than 50 mV of amplitude in 10 consecutive
stimuli), which was higher on the right
hemisphere (table 1). Moreover, the motor
evoked potential (MEP) recorded in the left
abductor hallucis had a very small ampli-
tude. Central conduction times (using
Kimuras formula to calculate peripheral
conduction time) were normal (table 1).

The very positive reaction to the psychia-
try intervention and the absence of any
secondary gain favoured the diagnosis of
CD. Escitalopram was started and the
patient was referred to the psychiatry out-
patient clinic. She remained well on follow-
up, with no neurological symptoms.

One month after admission TMS was
repeated. MEP amplitudes and abnormal
right hemisphere corticomotor threshold
became normal (table 1).

Motor evoked potentials have been sug-
gested to be useful in the diagnosis of PP, as
they are normal in these patients. In our
patient, central conduction time was normal
in both the lower and upper limbs, and
symmetric. In contrast, the corticomotor
threshold was clearly asymmetric, being
increased in the right hemisphere. This
abnormal asymmetry normalised on the
second study. Either cortical or lower motor
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