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Background: demonstrate the importance of considering limb-shaking syndrome in

the differential diagnosis of patients who present to the emergency department (ED)

with hyperkinetic movements. Methods: In this article, we describe a diagnostic

challenge in the ED in which a patient presents with hyperkinetic movements that

are initially diagnosed as hemichorea–hemiballismus (HCHB) but are subsequently

found to be limb-shaking syndrome with important therapeutic opportunities. Re-

sults: Following a diagnosis of left carotid obstruction, the patient underwent left ca-

rotid endarterectomy 5 days after admission. Six months after surgery, the patient

had no further symptoms, and an ultrasound scan and magnetic resonance angiog-

raphy have confirmed no restenosis. Conclusion: Limb shaking is an uncommon

form of transient ischemic attack that should be recognized and differentiated

from conditions such as focal motor seizures. Recognition will almost invariably

indicate carotid artery occlusion, and timely treatment may not only abolish the at-

tacks in patients but also reduce their risk of stroke. HCHB represents a spectrum of

hyperkinetic movement disorders varying in the severity of choreic and/or ballistic

movements. The presented case includes limb-shaking syndrome in the differential

diagnosis and prompts for further investigations to complete the

assessment. Key Words: TIA—limb shaking—hemichorea–hemiballismus—

carotid stenosis—hyperkinetic movements—stroke.
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In general, recognition and diagnosis of hyperkinetic

disorders is challenging. Some reviews have subclassified

these movements into jerky and nonjerky syndromes. The

former comprises myoclonus, chorea, and tics, whereas

nonjerky hyperkinetic disorders include tremor and dys-

tonia. ‘‘Limb-shaking’’ episodes are recurrent, involun-

tary, irregular movements described by patients as

shaking, trembling, twitching, or flapping. They are asso-

ciated with severe carotid artery disease, stenosis, or oc-

clusion of the contralateral artery with exhausted

intracranial vasomotor reactivity; hence, these are tran-

sient ischemic attacks (TIAs) in the carotid territory re-

flecting hemodynamic failure. In this article, we
mber), 2015: pp e327-e331 e327
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describe a diagnostic challenge in the emergency depart-

ment (ED) in which a patient presents with hyperkinetic

movements which are initially diagnosed as hemi-

chorea–hemiballismus (HCHB) but subsequently diag-

nosed as limb-shaking syndrome with important

therapeutic opportunities.
Figure 1. Head computerized tomography showing hypodense areas in the

semioval center and left corona radiata, left frontal cortex white matter, left

caudate and lenticular presumably of chronic ischemic hypertensive etiology.

Figure 2. Head magnetic resonance imaging reporting multiple bilateral

ischemic lesions and small old infarcts, predominantly subcortical located

in the white matter of both hemispheres.
Case Report

A 61-year-old male patient presented to the ED

following a 6-hour history of intermittent involuntary

right upper limb movements. His medical history

included type II diabetes mellitus, coronary artery disease

with percutaneous coronary angioplasty to the right cor-

onary artery 2 years before, and hypertension. His medi-

cation history included losartan/hydrochlorothiazide

50/12.5 mg/daily, metformin 850 mg twice a day, biso-

prolol 2.5 mg daily, and aspirin 75 mg daily. There was

no history of preceding trauma or stroke-related symp-

toms. The abnormal movements consisted of a brief pro-

dromal dizzy sensation after which the right arm began to

shake at a rate of 2-3 Hz followed by periodic involuntary

right side hyperkinetic movements and then immediate

return to normal function. There was no altered con-

sciousness, no focal neurologic deficit, and no provoking

factors were determined. Initial blood tests revealed

normal values for white blood cell count and inflamma-

tory markers and a blood glucose of 15.6 mmol/L

(281 mg/dL). Other routine blood tests including sodium,

potassium, calcium, magnesium, and phosphate concen-

trations, and thyroid and parathyroid hormone tests

were normal as well as liver and kidney functional status.

There were no ketones detected in urinalysis, and urine

pH was normal. Computerized tomography revealed in

the axial plane a small hypodense lesion in left caudate

nucleus and periventricular white matter of the left cere-

bral hemisphere suggesting ischemic etiology (Fig 1).

Initially the patient was considered to have partial sei-

zures and phenytoin infusion was started according to

local protocols, and the patient was admitted at the obser-

vation ward for treatment; however, continuous

abnormal movements persisted despite the treatment

with phenytoin infusion. Neurologist on call was re-

quested. The movements were rapid, irregular, involun-

tary, nonstereotypical, nonpurposeful, resembling

writhing movements, nonpatterned with variable speed,

involving more proximal muscle groups of the right up-

per limb, and occasionally the patient incorporated

writhing movements into semi-purposeful movement; af-

ter twisting his right arm into the air and hewould run his

hand over his head or wave at the doctors in the ward.

The diagnosis of vascular HCHBwas initially established.

Initial treatment included starting daily clopidogrel

75 mg and haloperidol 3.5 mg. Magnetic resonance imag-

ing (MRI) and carotid ultrasound were requested as

outpatient investigations with neurology follow-up. After
24 hours in the observation ward, the patient was asymp-

tomatic and discharged home; however, 48 hours later,

the patient re-presented to the ED complaining of 2 epi-

sodes of left-sided visual disturbance. He described the

symptoms as ‘‘looking through broken glass,’’ which per-

sisted for 10 minutes, followed by a mild left arm weak-

ness lasting 5 minutes with complete recovery.

The co-occurrence of left hyperkinetic movements with

a previous diagnosis of HCHB and 2 episodes consistent



Figure 4. The magnetic resonance angiography describes generalized

vascular atheromatosis, and the left internal carotid artery has 2 plaques at

the origin with contiguous levels of stenosis.
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with contralateral amaurosis fugax and right arm weak-

ness implicated 2 distinct anatomic areas in the carotid

territory and suggested a different vascular etiology.

The patient was admitted under the neurology team

and had an urgent computerized tomography of brain

which appeared unchanged from the previous scan. An

urgent MRI was performed, which showed a hyperin-

tense lesion in periventricular white matter of the left ce-

rebral hemisphere (T2 weighted in the coronal plane)

(Fig 2). Ultrasound scan of the carotids (Fig 3) showed

80%-90% left internal carotid artery (ICA) stenosis, and

50% stenosis at the same level in the right ICA. MR angio-

gram showed that the Circle of Willis was normal and

confirmed the carotid obstruction (Fig 4).

This patient had low-flow TIAs, also referred to as

‘‘limb-shaking TIAs.’’ This is an unusual form of TIA

that can occur in patients with severe carotid occlusive

disease. This type of TIA is often precipitated by postural

change and can sometimes be relieved by sitting or lying

down. Despite this postural relationship, there is usually

no associated postural drop in blood pressure as in the

case reported. The final diagnosis was limb-shaking TIA

with bilateral carotid obstruction presenting as HCHB.

TIA and stroke with atypical presentations that mimic

other disease processes may be termed ‘‘TIA chame-

leons,’’ for like the chameleon, these disguised TIA may

change and evolve with time. As low-flow TIAs are asso-
Figure 3. Doppler ultrasound scan of the carotids showed 80%-90% left

internal carotid artery stenosis. The arrow is pointing at he left internal

carotid artery ICA obstruction showing an 85% stenosis.
ciated with carotid occlusive disease, they carry a high

risk of stroke. The aim of treatment was 2-fold: to reduce

the risk of stroke and to abolish the symptoms, both of

which can be achieved by maintaining or improving

cerebral blood flow. Management was focused on careful

control of blood pressure and urgent surgical revascular-

ization. The patient underwent a left carotid endarterec-

tomy 5 days after admission. Six months after surgery,

the patient had no further symptoms; an ultrasound

scan and MR angiography have confirmed no restenosis.
Discussion

Vascular hemichorea, or hemiballism, is usually related

to an ischemic or hemorrhagic lesion of the basal ganglia

and adjacent white matter in the territory of the middle or

the posterior cerebral artery.1 In contrast to classical text-

book descriptions of hemiballism, the majority of patients

with vascular chorea have lesions outside the subthala-

mus.2 Hemiballism is one of the most dramatic disorders

in neurology. It is not frequently seen in the emergency

room. Typically, the patient presents with an acute or sub-

acute onset of flinging movements of one side of the body.

These tend to occur in both the arm and leg, with variable

involvement of the face. Movements often have a rotatory

component and predominantly affect proximal muscles.

They can be severe enough to cause the patient to strike

walls and bedrails, causing bruising and lacerations of

the limb. Movements increase with action and stress

and are only rarely suppressible for more than a few sec-

onds. They disappear in sleep. Hemichorea refers to

movements that are similar in character but lower in

amplitude, affecting both the distal and proximal limb.

There is probably little pathophysiologic difference be-

tween the 1 movement disorders, as they share common

etiologies, prognosis, and treatment. In fact, they can

often be present in the same patient, with hemiballism
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more prominent early in the presentation, and the lower

amplitude hemichorea emerging as the disorder resolves.

Hemiballism is the prototypical acute stroke manifesta-

tion, and although it is classically believed to be because

of involvement of the subthalamic nucleus,3 numerous

other localizations have been identified including the

caudate nucleus, putamen, and thalamus.3,4 Chorea

most commonly reflects vascular insults to the striatum,

globus pallidus, or thalamus. A clinical–radiological

correlation study showed that subthalamic nucleus,

caudate, putamen, and cortical lesions contralateral to

the affected side were the sites most commonly

associated with hemichorea,5 a localization that is similar

to hemiballism, which is expected given the close

phenomenological relationship of the 2 disorders. Both

chorea and ballism from vascular insults are usually

self-limited and slowly improve over time. A study6 of

31 patients with acute caudate stroke showed that that

small-artery disease and a cardiac source of embolism

are the main causes of caudate ischemic stroke, and ipsi-

lateral ICA disease (.50% stenosis or occlusion, large-

artery disease) was the only potential cause of infarct in

2 patients (8%).

Limb-shaking TIA has been described as a rare clinical

feature of TIA. Since Fisher7 first reported a paroxysmal

limb-shaking syndrome associated with carotid stenosis

in 1962, a number of scholars have focused on this type

of TIA, which manifests as chiefly positive neurologic

symptoms unlike the typical negative ischemicmanifesta-

tions. Limb-shaking TIA is characterized by its brief, ste-

reotyped, and arrhythmic involuntary movements in one

or more limb(s) and has been associated with high-grade

stenosis or occlusion of the ICA.

There have been case reports of sustained, rather than

intermittent, movement disorders related to hypoperfu-

sion. Pare�es et al8 described a patient presenting with

continuous choreiform movement of an arm and leg,

and severe stenosis of the contralateral extracranial ICA.

Similarly, Morigaki et al9 and Galea et al10 described pa-

tients with continuous hemichorea, with resolution of

symptoms being either immediate or delayed by up to

6 months following endarterectomy. A more recent case

reported a 61-year-old patient with recurrent amaurosis

fugax and hemichorea with a final diagnosis of limb-

shaking TIA.11 The main differential diagnosis, which

was also considered in this patient, is focal motor sei-

zures. Clinically, the main differentiating features be-

tween the 2 conditions are lack of Jacksonian march and

no facial involvement in limb-shaking TIAs. In addition,

limb-shaking TIAs are often associated with postural

change, whereas focal motor seizures are not. Electroen-

cephalogram recordings during limb-shaking TIAs do

not show epileptic discharges and, if a treatment trial is

done, anticonvulsants are usually ineffective.

Regarding the treatment, carotid endarterectomy is the

most common therapeutic strategy. It is critical to identify
patients quickly as they benefit from carotid revasculari-

zation.12-14 Individuals with carotid occlusion and

recurrent symptoms may be managed with changes to

their antihypertensive medications in an effort to

maintain adequate cerebral perfusion.15 Revasculariza-

tion by extracranial–intracranial anastomosis has been re-

ported to relieve limb-shaking attacks and can be

considered in recurrently symptomatic patients.16

Limb-shaking TIAs can be confused with motor sei-

zures and jerky movement disorders. The classical phe-

nomenology of limb-shaking TIA is tremor and that of

HCHB is chorea. This case presented in ED with chorea

rather than tremor, initially misinterpreted in the ED by

the evaluating clinician as seizures, subsequently evalu-

ated by neurologist and diagnosed as HCHB of vascular

etiology, and after further investigations, an underlying

bilateral carotid obstruction was demonstrated.
Conclusions

Suspected TIA is a common diagnostic challenge for

physicians in neurology, stroke medicine, emergency

medicine, and primary care. It is essential to identify

TIAs promptly because of the risk of ischemic stroke,

emphasizing the importance of urgent investigation

and preventive treatment. In addition, it is also impor-

tant to identify TIA ‘‘mimics,’’ to avoid unnecessary

and expensive investigations, incorrect diagnostic label-

ling, and inappropriate long-term treatment. We must

remain vigilant of situations where TIAs can present

unusually, such as in the reported case (TIA chame-

leons). The most common TIA chameleons are limb-

shaking TIAs, TIAs with altered conscious level or other

brainstem symptoms, spontaneous limb movements or

posturing due to brainstem ischemia, and the capsular

warning syndrome.

Limb shaking is an uncommon form of TIA that should

be recognized and differentiated from conditions such as

focal motor seizures. We add to the literature another case

of this rare condition. Recognition will almost invariably

indicate carotid artery occlusion, and timely treatment

may not only abolish the attacks in patients but also

reduce their risk of stroke. TIA chameleons imitate other

diseases because of their tempo of onset (eg, gradual pro-

gression or stuttering) or have symptoms that do not

necessarily implicate an arterial territory. It is uncommon

to consider these patients for thrombolysis, but their

recognition enables patients to benefit from secondary

prevention. Hemichorea–hemiballismus represents a

spectrum of hyperkinetic movement disorders varying

in the severity of choreic and/or ballistic movements

that are uncommon in ED. The presented case includes

limb-shaking syndrome in the differential diagnosis and

prompts for further investigations to complete the

assessment.
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