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Highlights 

- Hemiballism was considered a sign of a lesion in the subthalamic nucleus 

- We described cases of hemiballism with no lesions of subthalamic nucleus 

- The frontoparietal cortex may be involved in the genesis of hemiballism 
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Introduction 

Hemiballism is a rare movement disorder characterized by involuntary movements, often 

violent, described as uncontrollable jerking, flinging, flailing or kicking, involving proximal 

muscles of a limb. The involvement of distal extremities with continuous jerking movements on 

one side only usually defines hemichorea. Given the overlap between these conditions the 

term hemichorea-hemiballism (HCHB) is often preferred. 

The acute development of HCHB has been associated with lesions in the contralateral basal 

ganglia and subthalamic nucleus (STN). Possible involvement of frontoparietal lobes, 

thalamus, internal capsule, and cerebellar lobes have also been reported [1]. 

Many different diseases, such as vascular lesions, infections, cancers, demyelinating lesions, 

head trauma, neurodegenerative disorders, metabolic disorders, and drugs can cause a lesion 

in those structures and lead to HCHB. Among these, vascular lesions and nonketotic 

hyperglycemia are the most frequent [1–2]. However, acute stroke rarely manifests with 

HCHB, leading to a delay in the proper diagnosis and prompt treatment.  

Case reports 

We describe three cases of acute onset of HCHB with similar radiological features of 

frontoparietal abnormalities in the Diffusion-Weighted Imaging (DWI) MRI sequences.  

CASE no.1 
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A 64-year-old man presented to the emergency department with sudden onset of involuntary 

movements on the proximal left arm and leg, on the left side of the face and the left side of the 

trunk. Past medical history was significant for type 2 diabetes mellitus, coronary artery 

disease, and peripheral artery disease.  

Nonketotic hyperglycinemia was ruled out. Brain MRI showed DWI hyperintensity in the right 

frontoparietal region (Fig. 1 a, b). We performed carotid ultrasound that showed evidence of 

internal carotid plaque ulceration on the right side, subsequently confirmed by Magnetic 

Resonance Angiography (MRA) (Fig. 1 c). 

The patient was treated with recombinant tissue plasminogen activator (rtPA, 0,9mg/kg). The 

involuntary movements disappeared within one hour from the infusion. After 24 hours the 

patient was transferred to the vascular surgery unit and underwent internal carotid 

endarterectomy with no further complications. No further presence of abnormal movements 

was observed. 

CASE no.2  

A 76-year-old man presented dysarthria, mild left facial-brachial hemiparesis, and mild left 

dysmetria at the finger to nose. Past medical history was significant for chronic atrial fibrillation 

treated with Acenocoumarol, previous stroke (20 years earlier) and previous infarct to the left 

lower limb. Brain CT scan did not show any significant alterations.  

24 hours after his initial presentation, the patient presented involuntary flinging movements on 

his left arm and leg that spontaneously resolved one day after. Brain CT scan performed after 

24 hours showed a hypodensity area in the right frontoparietal and insular cortex and left 

parietal area. Carotid ultrasound showed fibrocalcific plaques on both internal carotid artery 

bifurcations with 35% stenosis on the right side and 40% stenosis on the left side. Brain MRI 

(Fig. 2 a, b) revealed some hyperintense lesions, in the DWI sequences affecting the right 

frontoparietal and insular cortex and an old posterior left parietal lobe infarction.  

The patient was treated with direct oral anticoagulant (DOAC) at discharge. No further 
presence of abnormal movements was observed. 
 
CASE no.3 

A 76-year-old woman presented to the ER after a fall, subsequent to a sudden onset of violent 

involuntary movements of right upper extremity. She was affected by chronic atrial fibrillation 

treated with Acenocoumarol, arterial hypertension, dyslipidemia, aortic and mitral valve 

insufficiency.  

Brain CT scan did not show any significant alterations. Brain DWI-MRI (Fig 3 a, b) showed 

some small hyperintense lesions in the left frontal-parietal-insular cortex and other small 

lesions in the right frontoparietal cortex on FLAIR weighted imaging. 

After 48 hours the involuntary flinging movements spontaneously resolved. 

Discussion 
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Acute HCHB is a rare hyperkinetic movement disorder. We presented three cases of acute 

onset of HCHB with a lesion in the frontoparietal area documented by DWI-MRI.  

Originally, HCHB was considered as a pathognomonic sign of a lesion in the STN. The 

pathophysiological mechanism was proposed as a result of numerous experimental studies in 

which the loss of an excitatory subthalamic influence on the internal segment of the globus 

pallidus causes the characteristic movement disorder. However, in the following years, some 

cases of HCHB have been described with no lesions involving the STN [3–4], questioning the 

exclusivity of this mechanism. The well-studied direct and indirect pathways are considered 

central in the genesis of the movement. However, alongside the two aforementioned 

pathways, the “hyperdirect” way, in which the cortical signal reach directly the STN, has 

acquired increasing relevance in understanding voluntary movements initiated by cortical 

mechanisms [5], without the involvement of the striatum. Thus, a lesion in this way, especially 

in the frontoparietal cortex, may be one possible mechanism of HCHB disorder, and for the 

manifestation of the three presented cases.  

However, caution is needed regarding the independent role of the frontoparietal region in the 

genesis of HCHB, since defect of perfusion in the basal ganglia without evident lesions on MRI 

have been identified in the study by Hwang and collaborators [4]. The carotid stenosis, indeed, 

especially on case no.1, may have been responsible for a defect of perfusion on the basal 

ganglia and STN, and contributed to the genesis of the symptom. 

As previously studied [2], patients with cortical infarct have a better outcome compared with 

those with STN infarct. All our patients recovered completely during the hospital stay. The 

patient treated with intra-venous rt-PA presented immediate regression of the symptoms after 

the infusion. On the other hand, the other two patients recovered within 48 hours. However, we 

believe that an acute onset of HCHB should lead to rule out an acute stroke, considering the 

well-established and time-dependent benefit of the reperfusion therapies. 

Conclusion 

We presented three cases of unusual manifestation of acute stroke, with MRI-documented 

lesion in the frontoparietal region. For fast management and fast treatment, acute onset of 

HCHB should lead to think to an acute stroke. These cases also support the evidence of a role 

of the frontoparietal region in the genesis of the HCHB disorder, as suggested by others [3]. 

However, the independent role is difficult to determine, and further studies are needed to 

elucidate the debate. 
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Figure 1: case 1 a) DWI-RMI b) FLAIR-RMI c) MRA 

 

 

 

 

 

 

 

 

Figure 2: case 2 a) DWI-MRI b) FLAIR-MRI c) Lentiform nucleus DWI-MRI 
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Figure 3: case 3 a) DWI-MRI b) FLAIR-MRI  
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