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Abstract

Brain metastases rarely present with movement disorders. We report a case of a 
77-year-old woman with invasive urothelial carcinoma who developed right hemi-
chorea-hemiathetosis as the initial manifestation of multiple brain metastases. The 
patient presented to the emergency department with behavioral changes, disorien-
tation, and involuntary movements of the right hemibody lasting five hours. Brain 
magnetic resonance imaging revealed multiple intra-axial secondary lesions, includ-
ing a left subthalamic lesion. She was treated with dexamethasone and haloperidol 
for symptomatic control. The patient died three weeks after admission. This case 
illustrates a rare presentation of brain metastases and reinforces the importance 
of considering neoplasia in the differential diagnosis of acute-onset hemichorea-
hemiathetosis, particularly in oncological patients.

Resumo

As metástases cerebrais raramente se manifestam com distúrbios do movimento. 
Apresentamos o caso de uma mulher de 77 anos com carcinoma urotelial invasivo 
que desenvolveu hemicoreia-hemiatetose direita como manifestação inicial de me-
tastização cerebral múltipla. A doente apresentou-se ao serviço de urgência com 
alteração comportamental, desorientação e movimentos involuntários do hemicor-
po direito com cinco horas de evolução. A ressonância magnética cerebral revelou 
múltiplas lesões secundárias intra-axiais, incluindo lesão subtalâmica esquerda. Foi 
medicada com dexametasona e haloperidol para controlo sintomático. A doente fa-
leceu três semanas após o internamento. Este caso ilustra uma apresentação rara de 
metástases cerebrais e reforça a importância de considerar neoplasia no diagnóstico 
diferencial de hemicoreia-hemiatetose de início súbito, particularmente em doentes 
oncológicos.
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Introduction
Hemichorea-hemiathetosis (HCA) is a rare hyperki-

netic movement disorder characterized by involuntary, 
abrupt, large-amplitude movements affecting one side 
of the body.1,2 Traditionally associated with contralateral 
subthalamic nucleus lesions, recent studies demonstrate 
that only a minority of cases present with direct involve-
ment of this structure and may result from lesions in 
various locations of the basal ganglia, thalamus, or even 
cerebral cortex.3,4

The most frequent etiologies of HCA include cere-
brovascular disease (responsible for approximately 50% 
of non-genetic cases) and non-ketotic hyperglycemia.1,4 
Brain neoplasms, primary or secondary, constitute a 
rare cause of HCA, being more frequently described in 
primary central nervous system lymphomas.1 

Brain metastases represent the most frequent intrac-
ranial tumors in adults, affecting 10-20% of oncological 
patients.1,2 The most common symptoms include head-
ache, focal neurological deficits, cognitive changes, and 
epileptic seizures.1,3,4 Initial manifestation with move-
ment disorders is exceptional, occurring in less than 1% 
of cases, and is generally associated with lesions involv-
ing the basal ganglia or adjacent structures.1,5,6

We report a case of HCA as the initial manifestation 
of multiple brain metastases in a patient with invasive 
urothelial carcinoma, illustrating an unusual clinical pres-
entation of this pathology.

Case Report
A 77-year-old female patient, independent for activi-

ties of daily living, living with her husband, presented to 
the emergency department with behavioral changes, 
temporal and spatial disorientation, disorganized behav-
ior, and slurred speech with one day of evolution, as-
sociated with altered movement of the upper and lower 
limbs with five hours of evolution.

Relevant personal history included high-grade inva-
sive urothelial carcinoma with extensive invasion of the 
lamina propria and muscularis propria, without angio-
lymphatic invasion (pT2), diagnosed two years earlier. 
She had a history of early recurrence after first tran-
surethral bladder resection, with invasion of the lamina 
propria but without invasion of the muscularis propria 
(pT1NxMx). She underwent radical cystectomy with 
cutaneous ureterostomies seven months before the 
current admission. Additionally, she had thyroid nodules 

with hypothyroidism, arterial hypertension, dyslipidem-
ia, and spondylosis with L4-S1 disc degeneration. She 
had undergone adjuvant chemotherapy with gemcit-
abine and carboplatin, completing up to the first dose 
of the sixth cycle, which was discontinued due to hema-
tological toxicity. She was proposed for treatment with 
pembrolizumab.

Usual medication included lactulose as needed, oral 
potassium chloride on alternate days, levothyroxine 
0.025 mg daily and megestrol 160 mg oral daily. She had 
no regular use of metoclopramide or other antidopa-
minergic drugs. She had no known allergies.

On admission to the emergency department, the 
patient was agitated and restless.  Further examina-
tion revealed continuous, involuntary, irregular move-
ments of the right lower and upper limbs, that flowed 
randomly from one body segment to another. The right 
upper limb demonstrated both distal choreoathetosis 
with purposeless movements of the hand and fingers, 
and more proximal movements with flinging motions 
of the shoulder and arm. The right lower limb showed 
similar distal choreoathetosis in the foot and toes. These 
movements were continuous, unpredictable in timing 
and location, and appeared to worsen with anxiety and 
attempts at voluntary movement. The patient occasion-
ally attempted to incorporate these involuntary move-
ments into seemingly purposeful gestures (parakinesia). 
Thus, a clinical diagnosis of hemiathetosis-hemichorea 
was made (Video 1).

Additional neurological examination showed involve-
ment of the face with irregular grimacing and perioral 
movements and left kinetic hemiataxia, manifested by 
dysmetria and intention tremor during finger-to-nose 

Video 1. Right-sided, distal-predominant, involuntary 
writhing movements (choreoathetosis), most prominent 
in the hand, but also noticeable in the foot. The proximal 
shoulder movements were less frequent and not captured 
in this video. (see the video)
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and heel-to-shin testing. No language deficit was ob-
served. Motor strength could not be reliably assessed in 
the right limbs due to the continuous involuntary move-
ments, but appeared grossly preserved in the left limbs. 
Deep tendon reflexes were symmetrical and normoac-
tive. Plantar responses were flexor bilaterally. Sensory 
examination was unremarkable.

She was hemodynamically stable, afebrile, with capil-
lary blood glucose of 99 mg/dL. Cardiopulmonary aus-
cultation revealed no abnormalities, she had no periph-
eral edema, and the abdominal physical examination 
was normal.

Brain computed tomography revealed multiple intra-
axial secondary lesions, including a left subthalamic lesion.

Treatment was initiated with a bolus of 10 mg of in-
travenous dexamethasone followed by a progressive 
oral taper and, for symptomatic control of hemichorea-
hemiathetosis, haloperidol 0.5 mg three times daily. The 
patient was evaluated by the neurosurgery and urology 
teams, with no directed surgical measures proposed. 
She was admitted to the oncology ward for symptom 
management and palliative care. 

Brain magnetic resonance imaging (Fig. 1) confirmed 
multiple secondary intra-axial supra and infratentorial le-
sions, including both subthalamic nuclei, the right thala-
mus and the right caudate head. Additional lesions were 
observed in the right lateral and medial mid-temporal 
regions, left lateral pons and left posterior cerebellar 
hemisphere. Interestingly, both the right temporal and 

left cerebellar hemispheric lesions showed significant 
surrounding vasogenic edema, with only mild edema 
around the left subthalamic nucleus lesion. 

Despite mild improvement of the extrapyrami-
dal symptoms, the patient’s consciousness and overall 
status continued to decline. She did not start radiation 
therapy due to the rapid deterioration of her functional 
status. She eventually became comatose and died 34 
days after admission. 

Discussion
This case illustrates a rare presentation of brain me-

tastases manifesting primarily as hemichorea-hemiathe-
tosis. HCA as the initial manifestation of brain neoplasia 
is exceptional, having been described mainly in cases of 
primary central nervous system lymphoma and, more 
rarely, in metastases from breast, lung, and gallbladder 
carcinomas.1,5,6

The pathophysiology of HCA relates to dysfunction 
of basal ganglia circuits. Classically, this disorder was at-
tributed to contralateral subthalamic nucleus lesions.4 
However, recent reviews demonstrate that the subtha-
lamic nucleus is directly involved in only 27% of cases, 
and HCA may result from lesions in multiple locations, 
including putamen, caudate, globus pallidus, thalamus, 
and even cerebral cortex.3 In the present case, brain 
MRI identified a left subthalamic lesion, compatible with 
the clinical presentation of right hemichorea, although 
the presence of multiple lesions in the basal ganglia bilat-

Figure 1. Brain MRI. (A) Coronal T2-weighted image, (B) axial FLAIR image, (C) Axial post-contrast T1-weighted image, 
showing multiple supra- and infratentorial secondary lesions, including the left subthalamic nucleus (arrows). This lesion 
caused right-sided hemichorea-hemiathetosis, which led the patient to the emergency department. Additional lesions can 
be seen in the right subthalamic nucleus, right thalamus, right lateral and medial temporal lobe and left lateral pons. The 
right temporal lesion is surrounded by significant vasogenic edema (arrowhead).  
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erally may have contributed to the clinical picture.
Recent studies using functional network mapping have 

demonstrated that anatomically heterogeneous lesions 
causing HCA are located in regions functionally connect-
ed to the posterolateral putamen, suggesting that HCA 
results from dysfunction of a specific neuronal network 
and not just from injury to an isolated structure.5 This net-
work perspective helps explain the diversity of lesional 
locations associated with this movement disorder.

The proposed mechanism involves thalamocortical 
disinhibition secondary to loss of inhibitory control of the 
internal globus pallidus over the thalamus, resulting from 
dysfunction of the subthalamic nucleus or other basal 
ganglia structures.6,7 SPECT studies have demonstrated 
decreased cerebral blood flow in the basal ganglia con-
tralateral to the chorea and increased flow in the thala-
mus, corroborating this pathophysiological hypothesis.6

Brain metastases most frequently present with head-
ache (30%-53%), focal motor deficits (20%-35%), 
cognitive changes (36%), and epileptic seizures (22%-
35%).1,3,8 Manifestation with movement disorders is ex-
tremely rare. In a series of 857 patients with breast can-
cer referred for neuro-oncological evaluation, the most 
frequent symptoms were headache, focal motor deficit, 
and sensory complaints, with no mention of movement 
disorders.8 Similarly, in a cohort of 254 patients with brain 
metastases as the initial manifestation of systemic neo-
plasia, the most common symptoms were headache and 
motor deficit, without reference to chorea or ballismus.2

The rarity of presentation with HCA may relate to 
the need for specific involvement of basal ganglia struc-
tures, particularly the subthalamic nucleus or regions 
functionally connected to the posterolateral putamen.5 
Most brain metastases are located at the cortico-sub-
cortical junction of the cerebral hemispheres, following 
the distribution of cerebral blood flow, with a lower fre-
quency of deep basal ganglia involvement.2,9

Urothelial carcinoma seldom metastasizes to the 
central nervous system (3%-7%), with brain metastases 
generally being a late manifestation of the disease.5,10,11 
Presentation with movement disorders is even rarer, 
with no reported cases of HCA found in the literature. 
The prognosis of patients with brain metastases from 
urothelial carcinoma is generally poor, with median sur-
vival ranging from 2 to 3 months.10,11,12

The acute presentation of HCA is also unexpected, 
as brain metastases usually present with subacute neu-

rologic symptoms due to tumor growth. In this case, we 

propose a role for the surrounding subthalamic edema, 

although less exuberant than in other metastases.

Treatment of HCA in the context of brain metastases 

is multifaceted, including therapy directed at the brain 

lesions and symptomatic control of the movement dis-

order. The approach to brain metastases depends on 

the number of lesions, location, patient functional status, 

control of systemic disease, and available therapeutic op-

tions.2,7 In the present case, given the presence of multi-

ple metastases and advanced systemic disease, conserva-

tive treatment with corticosteroid therapy was chosen.

Corticosteroids constitute first-line treatment for 

vasogenic edema associated with brain metastases and 

should be used at the minimum effective dose for the 

shortest possible time.7 Dexamethasone is the corticos-

teroid of choice, with a typical initial dose of 4-10 mg, 

which can be increased in cases of extensive edema or 

severe symptoms.7

For symptomatic control of HCA, antidopaminergic 

agents, including typical and atypical neuroleptics, consti-

tute first-line therapy.3,13,14 Haloperidol, used in this case, 

has demonstrated efficacy in controlling chorea and bal-

lismus.13 Alternatively, risperidone and other atypical an-

tipsychotics have been used successfully.13 Tetrabenazine, 

a dopamine-depleting agent, is considered by some au-

thors as the preferred option because it does not cause 

tardive dyskinesia. However, it is not available in all coun-

tries and is not readily available in the emergency setting.3

In cases refractory to pharmacological treatment, 

neurosurgical options may be considered, including deep 

brain stimulation of the internal globus pallidus or ventral 

intermediate thalamus, with favorable results reported in 

case series.15,16 However, these approaches are generally 

reserved for cases of persistent and disabling HCA in pa-

tients with favorable prognosis, not being applicable in the 

context of advanced metastatic disease.

The prognosis of patients with brain metastases 

manifesting with movement disorders is generally poor, 

reflecting advanced systemic disease.  
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