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Abstract: A 64-year-old right-handed woman’s right hand
and arm developed spontaneous jerks that eventually in-
volved her trunk. As she had some features of parkinson-
ism, she was treated with carbidopa/levodopa and her my-
oclonus dramatically improved. The mechanism accounting
for this improvement is unknown. © 2007 Movement Dis-
order Society
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Typical medications for treating myoclonus activate
inhibitory neuronal networks. Two of the most effective
compounds are sodium valproate and benzodiazepines.
These medications are thought to reduce myoclonus be-
cause they activate GABAnergic systems, but it has been
suggested that the antimyoclonic action of drugs such as
clonazepam might be mediated by enhancement of sero-
tonergic rather than GABAergic neurotransmission.
Other antiepileptic drugs, including phenobarbital, pirac-
etam, levetiracetam, phenytoin, carbamazepine, and
zonisamide, have also been effective in people with
myoclonus.1 With the exception of visual–cortical reflex
myoclonus,2 dopaminergic agents such as carbidopa/
levodopa are not thought to be therapeutic in the treat-
ment of myoclonus and even have been reported to
induce myoclonus in some patients with Parkinson’s
disease.3 Recently, we evaluated a woman whose myo-
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clonus appeared to respond dramatically to dopaminergic
treatment.

CASE REPORT

About 10 years ago, this 64-year-old right-handed
woman was sitting down to dinner when her family
noticed some myoclonic jerks of her torso. She also
developed difficulty going down stairs and had always to
hold onto railings. She continued to work as a nurse, but
about 3 years ago, she noticed that after holding a pa-
tient’s hand she would forget to let it go. At the same
time, she noticed difficulty in delivering and retrieving
objects with her right hand, as well as spontaneous
myoclonic jerks of her right arm.

Approximately 2 years ago, she felt that she was “no
longer herself” and would go into rages for no particular
reason. The rages were primarily directed at her family.
Over the last 12 months, she has had increased difficulty
with word-finding as well as forgetting that she had
completed tasks. In the past 6 months, she has had
problems doing basic arithmetic and no longer drives
because she cannot successfully control a car and backed
into a tree. She talks with her daughter everyday, but her
daughter notes she will forget the contents of the previ-
ous day’s conversation.

Her past medical history is pertinent for two episodes
of hepatitis A at ages 19 and 23, two cardiac stents
placed 6 years ago, hyperlipidemia, and hypertension.
Her current medications include carbidopa/levodopa 25/
100 mg b.i.d., rosuvastatin, metoprolol 25 mg b.i.d.,
buproprion 150 mg b.i.d., and alprazolam on an as-
needed basis. She developed a prolonged reaction to
haloperidol for a dental procedure and was disoriented
for the remainder of the day and most of that night. Her
mother died at age 81 of Alzheimer’s disease; otherwise,
there are no neurodegenerative diseases in the family.

On examination, she did not have orthostatic hypoten-
sion. She did have palmar erythema and livido reticularis
on her upper extremities.

Her propositional speech and prosody are normal and
she shows full comprehension for written and oral lan-
guage. Her Mini-Mental State Examination4 is 29/30.
She is oriented for all 10 items (5 time and 5 place);
immediate, short-term, and long-term recall is 3/3 items.
She is unable to do serial sevens, but can spell world
backward.

Category fluency is normal (20 animals in 1 min), and
on the Controlled Oral Word Association test, using the
letters F, A, and S, she produced 30 words, which is also
normal. Her Hopkins Verbal Learning Test (HVLT)5 test
was slightly low (18 words), but her delayed recall was

good, recalling six of the seven items she learned and had
a perfect delayed recognition score (12/12 words).

When asked to pantomime using a hammer or screw-
driver with both her right and left hand, she made spatial
errors consistent with ideomotor apraxia, but the right
hand was more impaired than the left. In addition, in the
coin rotation test for limb–kinetic apraxia,6 this woman
was impaired with both hands, the right being more
severe.

Her eye movements are full and without saccadic
breakdown or nystagmus. She has full strength in all four
extremities with 2� symmetrical deep tendon reflexes
and flexor plantar responses. She has the subjective per-
ception that her sensation is decreased on the right arm
and leg to 10% of that on the left for light touch,
pinprick, cool temperature, and vibration, although pro-
prioception is symmetrical.

When attempting to perform rapid alternating move-
ments of either hand, she demonstrated a severe brady-
kinesia, the right being slower than the left. In addition,
she often makes one or two perseverative actions, which
she attempts to correct. Her finger tapping is also slow
and imprecise, the fingers of the right hand being more
impaired than the left. With finger-to-nose-to-finger test-
ing she demonstrated more imprecision of her right than
left hand. When she walks, she circumducts her right leg
and has a decreased right arm swing. When performing
unimanual skilled acts, she often demonstrated mirror
movements of the opposite hand. These reflected move-
ments appeared to be more pronounced in her right hand.

Off medication, her myoclonus starts in her right
shoulder and then spreads to her trunk and right arm,
resulting in a torsional movement of her upper body. The
myoclonus is consistent in spread and does not spread in
the reverse direction. The myoclonus occurs as a single
twitch, although the jerks can occur in clusters. Move-
ment does not induce the myoclonus, nor does movement
prevent the occurrence. Neurological examination, in-
cluding finger tapping, rapidly alternating movements,
and finger-nose-finger, did not consistently induce my-
oclonus, nor did tapping with a reflex hammer. Tactile or
auditory stimuli did not trigger the myoclonus. The
movements do not appear to be a Jacksonian march.
They occur both at rest and when performing tasks with
either hand with no change in amplitude between rest
and activity. There is no myoclonus in her left hand. On
medication, her myoclonus is reduced in both frequency
and severity (see Video).

Imaging

Her MRI (Fig. 1) showed mild to moderate cerebral
cortical atrophy, most pronounced along the convexities
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with relatively good hippocampal preservation, mild cer-
ebellar atrophy, and mild leukoariosis in the deep cere-
bral white matter.

Laboratory and Diagnostic Studies

Chemistries and cell counts were normal. B-12, ceru-
loplasmin, antinuclear antibody (ANA) screen, Hunting-
ton’s panel, antiphospholipid panel, thyroid panel, vita-
min E (� and � tocopherol), and paraneoplastic panel
were negative or within normal limits.

She underwent two EEGs, one 6 and one 4 months
before the video, which were considered normal with the
exception of increased beta activity, thought to be due to
the use of alprazolam.

DISCUSSION

Symptomatic myoclonus can be seen with several
neurodegenerative disorders, e.g., multiple-system atro-
phy, corticobasal degeneration (CBD), progressive su-
pranuclear palsy, frontotemporal dementia, and parkin-
sonism linked to chromosome 17, Huntington’s disease,
dentato–rubro–pallido–luysian atrophy, Alzheimer’s dis-
ease, Parkinson’s disease, Lewy body disorders, and
other disorders.7 Our patient, however, demonstrated
asymmetrical Parkinson’s signs, symptoms that suggest
an alien limb, asymmetrical apraxia, sensory loss, and
myoclonus. This combination of signs and symptoms is
most suggestive of CBD.8,9

Dopamine supplementation through levodopa has
been reported to produce myoclonus in some individuals.
For example, Klawans and colleagues10 identified 12
patients on long-term levodopa therapy, with the average
length of disease of 6 years (2–11 min/max years) who

displayed myoclonus. Bromocriptine has also been de-
scribed as causing myoclonus.11,12

Kompoliti and colleagues13 reviewed charts of 147
patients seen in eight major movement disorder clinics
who were diagnosed as having CBD. Myoclonus was
seen in 55% of these patients. Of the 147 patients with
the diagnosis of CBD, 92% were given levodopa ther-
apy, but none were reported to show improvement of
their myoclonus. Thirty-three patients were treated with
dopamine agonist therapy, and no improvement of my-
oclonus was reported with these agents. Only 11 patients
of the 47 (40%) exposed to benzodiazepines showed
improvement in myoclonus. Six patients were medicated
with neuroleptics and one (17%) showed improvement in
their myoclonus.

We cannot easily reconcile the dramatic improvement
of our patient’s myoclonus using carbidopa/levodopa
with these prior reports. In a study involving three pa-
tients with post–anoxic injury, Van Woert and Sethy14

found improvement with L-5-hydroxytryptophan (L-
5HTP), the precursor of serotonin, and carbidopa com-
bined, two improved with L-dopa and carbidopa, and one
improved with apomorphine. Growdon and colleagues15

found improvement, no improvement, and worsening of
myoclonus with L-5HTP and carbidopa in a diverse
patient population. Based on these two studies, it is
possible that carbidopa increased the availability of both
dopamine and serotonin and this accounted for some of
the improvement observed in these patients as well as the
improvement seen in our patient.

Our working diagnosis is that of CBD, but this diag-
nosis is based on a coalition of signs and symptoms, a
syndromic definition. Unfortunately, there is no biolog-

FIG. 1. Top row: Axial T1 slices without contrast from inferior to superior. Bottom row: Coronal T1 slices post contrast are also shown from anterior
to posterior. Mild to moderate cortical atrophy is seen throughout with preservation of the hippocampus, mild cerebellar atrophy, mild leukoariosis
in the deep cerebral white matter, no focal loss due to stroke, no mass effect, no shift, and no neoplastic process seen.
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ical marker for this syndrome and the pathological
changes associated with this syndrome are variable.16

Therefore, it is possible that this patient has a patholog-
ical variant of corticobasal degeneration. Although future
studies will have to elucidate the pathology of cortico-
basal degeneration with dopamine-responsive myoclo-
nus, patients with CBD and myoclonus should be con-
sidered for treatment with carbidopa/levodopa.

LEGEND TO THE VIDEO

The patient is initially videotaped off carbidopa/levo-
dopa. Myoclonus is seen on the right arm and trunk when
sitting. Coin rotation is much worse with the right hand
than left hand in this right-handed woman. Finger tap-
ping is slow and dyspraxic with posturing seen. Sequen-
tial finger tapping is slow and shows a dystonic-like
posture on the right. Rapidly alternating movements are
much worse on the right. Forty-five minutes later, after
ingesting L-dopa/carbidopa (25/100), the frequency and
severity of the myoclonus are decreased, but not elimi-
nated. Coin rotation is faster on the right compared to off
medication, as is finger tapping on the right, although
still not as fast as the left.
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Abstract: An abnormal gait is not uncommon in patients
with medically unexplained neurological symptoms, includ-
ing those with other psychogenic movement disorders
(PMDs). Previous studies have not evaluated the gait char-
acteristics of patients with a variety of PMDs and there are
no reports comparing PMDs with and without gait distur-
bances. We were interested in determining how those with
and without additional involvement of gait differed and
how PMD patients differed from those with a pure psycho-
genic gait disorder (PGD) in the absence of another PMD.
We investigated gait features in a large series of patients
with PMD (n � 279), dividing them into two groups (Group
I with a normal gait and Group II with an abnormal gait).
Group I included those with PMD with a normal gait and
no change in the PMD while walking (I-1), and those with
a change in PMD while walking, but not affecting gait (I-2).
Group II was divided into those with PMD with additional
abnormal gait (II-1) and those with pure psychogenic gait
disorder without other abnormal movements (II-2). Exces-
sive slowing of movement was more common in PMD pa-
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