CLINICAL REASONING

From hypokinesia to hyperkinesia: An 86-year-old-woman with

abnormal movements

De hipocinesia a hipercinesia: Mujer de 86 afios con movimientos anormales

Joaquin A. Vizcarra, MD,! Jimmy Suh, MD?

Abstract

An 86-year-old woman presented with an acute onset of confusion, garbled speech, and decreased left arm movement. On
exam, she had a forced right gaze, left homonymous hemianopsia, left hemiparesis, and left face and arm hypoesthesia. Forty-eight
hours after successful revascularization therapies, the patient started complaining of abnormal involuntary movements. This manus-
cript discusses the phenomenology of these involuntary movements, their neuroanatomical correlates, management, and evolution.
Neurologists should be mindful of post-stroke movement disorders, their latency period after stroke, and the functional-anatomic
networks involved.
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Resumen

Una mujer de 86 afios es traida al servicio de emergencias por confusion, dificultad para hablar, y disminucién de mo-
vimiento del brazo izquierdo. Su examen fisico revelo hemianopsia homoénima izquierda, mirada desviada hacia la derecha,
hemiparesia izquierda, e hipoestesia en la mitad izquierda del rostro y brazo izquierdo. Cuarenta y ocho horas luego de terapias
de revascularizacion, la paciente aqueja de nuevos movimientos involuntarios. Este manuscrito discute la fenomenologia de
los movimientos involuntarios, los correlatos neuroanatémicos, manejo, y evolucion. Los neurdlogos deben estar alerta de los
trastornos de movimiento asociados a accidentes cerebrovasculares y las redes neuroanatémicas funcionales involucradas.
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Introduction

An 86-year-old woman presented to the emergency
room at 20:15 after being found down in her home by
her son. He noticed she appeared confused with gar-
bled speech, and diminished left arm movement. The
patient was last seen normally at 19:00. Her pertinent past
medical history included hypertension and chronic obs-
tructive pulmonary disease. On the general exam, except
for a heart rate of 110 that was irregular, her vital signs
were within normal limits. She was resting comfortably in
a stretcher, had no signs of head trauma, had clear breath
sounds with no heart murmurs. Her neurological exam
revealed that she was alert, and oriented to her name and

age but inattentive. She was able to follow simple com-
mands, name objects, and read and repeat short sentences.
Her cranial nerve exam was relevant for left homony-
mous hemianopsia, a forced right gaze, and mild flatte-
ning of her left nasolabial fold with preserved strength
of the forehead. The rest of her neurological exam was
notable for the Medical Research Council (MRC) scale of
4/5 strength, as well as decreased sensation to all modali-
ties in the left arm and leg. No simultagnosia to visual or
tactile stimuli was found.

Where would you localize the lesion?
What is the differential diagnosis?
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Section 1

Our findings suggest involvement of the saccadic
or smooth pursuit pathways (e.g., gaze deviation), visual
pathway distal to the optic chiasm (e.g, homonymous
hemianopsia), primary motor cortex or both corticospinal
and corticobulbar tracts (e.g., left hemiparesis), and both
spinothalamic tract and posterior column-medial lem-
niscal pathway or their fibers from the thalamus to the
primary sensory cortex (e.g., left face and arm decreased
sensation). A single lesion in the right posterior limb of
the internal capsule extending to the thalamus would
impair motor and sensory fibers explaining both the left
hemiparesis and the left face and arm numbness, but the
right gaze deviation or left homonymous hemianopsia
would remain unaccounted for. Right gaze deviation
could be explained by either hypo- or hyper-function of
the right and left cortical eye fields (e.g., frontal cortex
and/or posterior parietal cortex), respectively. Left
homonymous hemianopsia can arise after lesions in the
optic tract, lateral geniculate body, both inferior and supe-
rior optic radiations, and primary visual cortex (e.g., occi-
pital cortex). Hence the most likely localization is either
a large right hemispheric lesion or multiple smaller right
cortical and subcortical lesions.

The differential diagnosis for hyperacute diseases
in Neurology mainly consists of vascular, traumatic, epi-
leptic, and some primary headache disorders. There was
no history or stigmata of trauma. There was no evidence
of any prior history or on-going signs of seizure activity
(e.g., tongue biting, incontinence, depressed conscious-

ness level, eyelid flickering). There also was no prior his-
tory or evidence of current headache. In the absence of
headache or frank obtundation, ruptured aneurysmal suba-
rachnoid hemorrhage is unlikely. The most likely diag-
nosis is therefore either ischemic or hemorrhagic stroke.

What are the appropriate immediate next steps?
What additional workup would you pursue?

Section 2

Her head computed tomography (CT) did not reveal
a hemorrhage or large areas of hypodensity. No early
ischemic changes were identified. After ruling out con-
traindications and conducting the informed consent pro-
cess, intravenous alteplase 0.9 mg/kg was administered
for thrombolysis. Head and neck computed tomography
angiography (CTA) revealed a proximal right middle
cerebral artery occlusion. She was determined to be a
good candidate for mechanical thrombectomy. After suc-
cessful reperfusion with stent retriever and aspiration, she
achieved an eTICI score of 2b67, indicating reperfusion
of reperfusion of 67-89% of the territory (Figure 1).

Post-stroke workup electrocardiogram revealed
new-onset atrial fibrillation. Transthoracic echocardio-
gram revealed a normal left ventricular ejection frac-
tion with an enlarged left atria, but no atrial septal defect
of patent foramen ovale. Laboratory workup revealed a
normal Thyroid Stimulating Hormone (TSH), a normal
glycated hemoglobin of 5.2%, and a low-density lipopro-
tein cholesterol of 60.

Figure 1. Pre- and post-mechanical thrombectomy cerebral angiogram
Coronal view of cerebral angiogram (A) pre- and (B) post-mechanical thrombectomy. (A) reveals right proximal middle cerebral artery (M1) occlusion. (B)
shows successful right M1 mechanical thrombectomy with residual parietal occlusion of two distal (M4) branches with complete and fast reconstitution
to anterior cerebral artery leptomeningeal collaterals.
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Video: Patient examination
Hemi-chorea noted in the left arm to a greater extent than the left leg.
The face did not show abnormal movements (blurred to protect patient confidentiality).

Post-mechanical thrombectomy, the neurological
exam revealed an alert, attentive, and oriented patient
with midline gaze, a subtle left inferior homonymous qua-
drantanopia, full facial strength, MRC scale 4+/5 in the
left arm and leg, and normal sensation on the left hemi-
body. Forty-eight hours post-mechanical thrombectomy,
the patient started complaining of involuntary movements
(Video).

How would you characterize the movements?

If there is a culprit lesion, where is it?

Section 3

The phenomenology is defined as involuntary, hyper-
kinetic, left hemi-body movements. They are rapid, brief,
unsustained, and irregular movements that appear to
flow from one body part to another restricted to the left
hemi-body. The patient is unable to suppress them, but
they are painless and unbothersome. On further evalua-
tion, these movements disappear during sleep. This move-
ment disorder is consistent with left hemi-chorea. On later
sequences of the video, the left foot appears to hold an
ankle inversion posture, which could resemble foot dys-
tonia. Dystonia, however tends to appear with goal-directed
movement. In this case, the ankle inversion posture appears
to arise from the examiner shifting the patient’s attention to
the abnormal movements of the left arm.

Brain magnetic resonance imaging (MRI) obtained
72 hours post-stroke revealed small areas of acute
ischemic infarction in the right cerebral hemisphere
throughout the vascular territory of the middle cerebral
artery. No hemorrhage was found. Relevant areas of
infarction include those in the primary motor cortex and
their descending fibers, including those functionally con-
nected to the putamen (Figure 2).

The patient was started on risperidone 1 mg twice
daily with 50% improvement of her symptoms three days
after initiating therapy. Therapy was discontinued at a
follow-up visit a few weeks later as the chorea had resolved.

Discussion

Athetosis, chorea, and ballism represent a continuum
of involuntary, hyperkinetic movement disorders. While
athetosis is aslow form of chorea characterized by writhing
movements, ballism is a form of forceful, flinging, high-
amplitude, coarse, chorea. The differential diagnosis for
chorea is broad, but in acute presentation restricted to a
hemi-body distribution, only a few acquired causes need
to be considered. In the toxic or metabolic category, dia-
betic ketoacidosis or non-ketotic hyperosmolar hyper-
glycemia need to be considered?* Our patient, however,
had no preceding diabetes mellitus and remained nor-
moglycemic throughout the admission. Chorea as the pre-
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Figure 2: Brain magnetic resonance imaging with punctate acute infarctions
Axial diffusion-weighted imaging with hyperintensities with corresponding apparent diffusion coefficient hypointensities (not
shown) in the (A) right posterolateral putamen, (B) posterior insular cortex, (B-F) primary motor cortex, and (E, F) primary somato-
sensory cortex and somatosensory association cortex.

senting feature of renal failure or with chronic hepatoce-
rebral degeneration have been described** and these tend
to manifest as generalized chorea. Our patient’s renal and
hepatic function was normal previously and throughout
the hospitalization. Similarly, drug-induced generalized
chorea can arise as a tardive syndrome from dopamine
depleting therapies or as a manifestation of dopamine
repletion therapies (e.g., levodopa); our patient received
neither. From vascular causes, hemi-chorea has been des-
cribed in patients with symptomatic carotid stenosis con-
tralateral to the hemi-choreic side® Our patient had no
carotid disease on neck CTA. Post-stroke hemi-chorea is
the most likely diagnosis in our patient, which tends to
appear as early as within 24 hours” This is earlier in com-
parison to other post-stroke movement disorders, inclu-
ding dystonia, which tends to appear months after the ori-
ginal insult.8 This is another clue to distinguishing the
nature of the left ankle inversion, as dystonia would not
be expected within the acute time frame.

The role of thrombolysis or mechanical thrombec-
tomy in the frequency of post-stroke chorea is unknown.

Plegic muscles do not manifest chorea, whereas
the degree of weakness in paretic muscles is inversely
correlated to chorea severity. Whether successful reper-
fusion therapy is associated with increased frequency of
post-stroke chorea as a byproduct of recovering strength
remains to be elucidated.

Multiple areas have been associated with post-stroke
chorea at varying frequencies, including the caudate,
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putamen, globus pallidus, posterolateral and posterior
thalamus, temporal lobe, subthalamic nucleus, premotor
cortex, and primary and supplementary motor cortex.”®
These heterogeneous localizations, however, localize to
a network functionally connected to the posterolateral
putamen and appears to be the network that has been
affected in our patient’

Treatment of chorea is targeted to identifying and remo-
ving the underlying cause, if possible. In post-stroke chorea,
treatment should be started if symptomatic and causing the
patient significant distress. Medications should be titrated
to the lowest efficacious dose, and frequently re-evaluated
at interval visits for discontinuation, as post-stroke chorea
tends to be self-limiting!® Dopamine depleters, reserpine,
and antipsychotics have been used. In contrast to classic neu-
roleptics that block dopamine receptors, drugs that deplete
presynaptic dopamine by blocking vesicular monoamine
transporter type 2 (VMAT2) seem to be safer and have little
or no risk of tardive dyskinesia.!! VMAT? inhibitors include
(tetrabenazine, deutetrabenazine, and valbenazine).
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