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Abstract

Introduction

 Hemiballismus is a continuous, nonpatterned, involuntary, 
large-amplitude, choreatic movement disorder caused by 
basal ganglia dysfunction, most often associated with 
hemorrhagic/ischemic stroke, neoplasm and metabolic 
disorders. Most often, hemichorea can also be used as an 
overlap of the syndrome to describe the smaller amplitude 
of the movements.1 The incidence rate of hemiballismus, 
regardless of etiology is 1 in 500 000 of the general population, 
with hemorrhagic and ischemic stroke are the most common 
causes.2 The incidence of nonketotic hyperglycemia as a 
cause of hemichorea-hemiballism (HC-HB) syndrome is not 
yet determined.3

 In  pat ients  w i th  d iabetes  mel l i tus ,  nonketot ic 
hyperglycemia can be responsible for a rare clinical 
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syndrome manifested in a form of involuntary continuous 
movement involving only one side of the body.4 The 
consequences of uncontrolled diabetes can cause classic 
neuroradiological f indings both in CT scan and MRI, 
although the exact mechanism for focal involvement in the 
brain secondary to diabetes still remains unknown.4 Poorly 
controlled diabetes mellitus plays a role in the development 
of HC-HB syndrome, as reflected with significantly elevated 
random blood sugar and HbA1c levels from previous cases.5 
As far as we know, this patient presented differently with 
a normal RBS at the emergency room and normal blood 
glucose levels during hospital stay. He was subsequently 
reflected to have uncontrolled diabetes through HbA1c 
determination. This finding suggests that clinicians should 
still consider nonketotic hyperglycemia as a cause of HC-
HB syndrome even if euglycemia was noted at the time of 
presentation, warranting further investigation to determine 
the actual glucose control of the patient.

Case Presentation

 This is a case of a 76-year-old male with a chief 
complaint of right-sided unilateral involuntary movements. 
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Introduction: Nonketotic hyperglycemia among type 2 
diabetic patients have recently been documented to cause 
the rare movement disorder called Hemichorea-hemiballism 
syndrome which is a hyperkinetic movement disorder 
presenting as a continuous, non-patterned, involuntary 
movements caused by a basal ganglia dysfunction. 

Methods: A 76-year-old male with a known history of 
hypertension and no history of stroke and diabetes presented 
with a 10-day history of increasingly persistent involuntary 
movements of the right extremities. On admission, the patient 
was conscious with stable vital signs and unremarkable 
neurologic findings except for the involuntary flail ing 
movements of the right extremities. Diagnostic testing 
revealed first documentation of hyperglycemia with brain 
MRI changes on T1 hyperintensity signals on the basal ganglia 
and T2/FLAIR weighted imaging showing mixed hypointense 
and hyperintense signals which is a classical MRI finding 

in patients with HC-HB syndrome caused by nonketotic 
hyperglycemia. The patient was treated for diabetes and 
was maintained on anti-dopaminergic medications for the 
uncontrollable involuntary movements. After five months, 
resolution of the hemiballism-hemichorea syndrome was 
noted after appropriate treatment.

Conclusion:  This case report highl ights hemichorea-
hemiballism syndrome in a newly diagnosed type 2 diabetic 
patient who had normal glucose levels at presentation. The 
prompt recognition and correction of uncontrolled newly 
diagnosed diabetes and administration of anti-dopamine 
agents lead to a rapid improvement of symptoms, less 
neurologic sequelae and an overall favorable prognosis.

Keywords: hemichorea-hemiballism, nonketotic hyper-
glycemia, basal ganglia, diabetes mellitus type 2, movement 
disorder, case report



Ten days prior to admission, patient was noted to have 
sudden onset of involuntary twitching in the right upper 
extremity associated with uncontrolled movements on 
the right nasolabial fold of the mouth. This was noted to 
subside temporarily upon sleeping but would recur once the 
patient is awake. Three days prior to admission, involuntary 
movements persisted now involving the right leg and arm, 
which was noted to be worsening, described as flailing, non-
patterned, continuous movement associated with difficulty 
in ambulation. Patient’s daily activities were significantly 
affected thus prompted the patient to seek admission. 

 The patient is a known hypertensive since the year 2000 
with a usual blood pressure of 120/60-140/90, highest systolic 
blood pressure of 200mmhg. He is maintained on Metoprolol 
50mg/tab one tab once a day with good compliance. 
Patient is not a known diabetic and had no previous blood 
sugar monitoring as claimed. He is not an Asthmatic with no 
known food and drug allergies. Patient has no previous major 
surgeries and admissions. The patient has no prior history of 
traumatic brain injury, seizures and stroke. He has no history 
of illicit drug use and claims to have only one sexual partner. 
He is a 20-pack year smoker and alcoholic beverage drinker. 
Patient has no known family history of neurologic disorders 
and diabetes.

 Physical examination revealed a patient who is 
cooperative, oriented to time, place and person. Vital 
signs upon examination were as follows, BP 130/80, HR 105, 
RR20, temp 37°C. Patient had a BMI of 23.9 and a waist 
circumference of 91 cm. There is no muscle atrophy and 
fasciculations. However, there was note of involuntary 
flailing movements on the right side of the body. He was 
unable to perform finger to nose test and heel to shin test 
using the right hand and leg respectively. Cranial nerve 
examination, sensory exam and reflexes were unremarkable. 
Gait examination showed difficulty in ambulation due to 
uncontrollable movements on the right leg. Skin was noted 
to be dry with no ulcerations nor deformities observed. Pulses 
were strong on both upper and lower extremities.

 Hematologic examination revealed mild leukocytosis 
with unremarkable differential count, normal hemoglobin, 
hematocrit and platelet count. Pert inent laboratory 
examinations showed elevated creatinine at 1.63 with an 
EGFR of 45, hyponatremia at 133 meq/L and hypocalcemia 
at 1.1 mmol/L.  The patient was started on calcium 
supplement and was given PNSS for venoclysis. ABG was 
done with normal pH, bicarbonate and Pco2 levels. Urine 
ketones were unremarkable. Liver function tests and thyroid 
function tests were within normal limits. Ultrasound findings 
showed liver cirrhosis, cholecystolithiasis and enlarged 
prostate. Chest Xray revealed right basal pneumonia. Brain 
MRI with contrast revealed a non-enhancing T1 hyperintense 
signal involving the left caudate and left lentiform nucleus. 
The T2/FLAIR imaging showed mixed slightly hyperintense 
signal and slightly hypointense signal in the involved area.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Given the characteristic MRI findings, the primary 
impression is a toxic/metabolic cause due to hyperglycemia. 
The class ic neuroimaging f indings f rom nonketot ic 
hyperglycemia shows T1 hyperintensity signals due to 
hyperdense caudate and putamen contralateral to the side 
of involuntary movements, consistent with the MRI findings of 
the patient.4 The patient also had findings of subacute infarct 
showing hyperintensity signals on diffusion-weighted imaging 
and equivocal findings on apparent diffusion coefficient on 
the right parietal region. However, the physical examination 
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Figure 1. MRI of the Brain with contrast (Axial View) T1 weighted MR images of the 
brain through the basal ganglia and caudate nuclei demonstrating T1 hyperintensity signals. 
Contrast enhancement is found within the boundaries of left lentiform nucleus (red arrow) and 
left caudate nucleus (yellow arrow).

Figure 2. MRI of the brain with contrast (Sagittal section) 
A sagittal view T1 weighted imaging showed T1 hyperintense signals on the left globus pallidus 
(red arrow) and caudate nucleus (yellow arrow) 
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of the patient did not show neurologic deficits consistent of 
a stroke in the parietal region.

 Confirmatory tests of diabetes showed elevated fasting 
blood sugar at 128mg/dl with HBA1C 12.6. Urinalysis result 
showed traces of albumin but negative for ketones, ABG 
findings were also unremarkable. The patient was started 
on Sitagliptin 100mg/tab one tab once a day after lunch 
and was advised on lifestyle modifications such as reducing 
dietary sugar intake and to start on a 30-minute daily 
exercise regimen which the patient claims he complied. 
He was also started on risperidone 2mg/tab ½ tab once 
a day, clonazepam 2mg/tab ¼ tab three times a day, 
eventually, doses were adjusted accordingly since the 
patient’s hyperkinetic movements have reduced during his 
hospital stay. Subsequently, the patient was discharged after 
six days and had follow up check-up after five months with 
repeat HBA1C of 8.5% and complete resolution of involuntary 
movements. Blood pressure and CBG monitoring was done at 
a nearby health center with CBG of 100-140 mg/dl and usual 
blood pressure of 120-130/80. Repeat blood exams such as 
FBS, electrolytes and MRI of the brain were advised for follow-
up monitoring, but the patient opted not to comply due to 
financial constraints. Risperidone and clonazepam were 
continued for two months after discharge while medications 
such as sitagliptin and metoprolol were continued.

Discussion
 
 A hyperkinetic syndrome is a movement disorder 
that can present as rapid involuntary movements which 
can be classified as chorea and ballismus. The underlying 

pathophysiology of ballism is the same with chorea and 
therefore may be classified under the same spectrum, 
however, chorea is usually small in amplitude affecting 
the lower limbs while ballism is violent, larger in amplitude 
commonly affecting the proximal limbs. It is termed as 
hemiballismus due to involvement of one side of the body.6  
There are several hypotheses surrounding the pathophysiology 
of hemiballism secondary to nonketotic hyperglycemia 
however the exact mechanism underlying the syndrome is 
yet to be determined. Ballismus involves reduced function 
of the contralateral subthalamic nucleus and adjacent 
structures which affect the activity of gamma-aminobutyric 
acid (GABA), the main inhibitory neurotransmitter.7 During 
a nonketotic hyperglycemic state, there is a shift towards 
anaerobic metabolism causing the brain to primarily utilize 
GABA as an alternate energy substrate. The rapid depletion 
of GABA via the succinate semialdehyde pathway causes 
basal ganglia dysfunction. Furthermore, there is transient 
ischemia in the striatum since hyperglycemia contributes to 
the hyperviscosity and disruption of the blood brain barrier. 
The loss of GABA and vascular insufficiency will eventually 
manifest as uncontrollable movements contralateral to the 
affected lesion. However, the mechanism underlying the 
selective focal involvement of one side of the basal ganglia 
remains unknown.4 

 Ballismus secondary to hyperglycemia is reported most 
frequently in elderly Asian females with type 2 DM.3 The most 
common cause of HC-HB syndrome is primarily vascular in 
origin such as hemorrhagic and ischemic stroke. Other less 
common causes include arteriovenous malformation, SLE, 
moyamoya disease, and infectious etiologies such as HIV, 
syphilis and cryptococcus.8 

 Most patients who presented with HC-HB syndrome 
were previously diagnosed with diabetes mellitus and had 
prior history of severe hyperglycemia.7 This is contrary to the 
patient’s findings with normal RBS noted at 153mg/dl upon 
presentation. Further investigation showed an elevated 
HbA1c of 12.6 and FBS of 128mg/dl confirming the diagnosis 
of poorly controlled diabetes. This is consistent with a case by 
Bizet et al., an uncontrolled diabetic was reported to present 
with euglycemia. They explained that the HC-HB syndrome 
occurred as a delayed reaction to severe hyperglycemia 
which occurred years prior to the presentation.7 Furthermore, 
various subtypes have emerged in the presentation of 
HC-HB syndrome secondary to nonketotic hyperglycemia. 
The most common type are patients with diabetes and 
typical radiologic findings on MRI/CT scan presenting with 
hemichorea whereas the less common type are patients with 
diabetes and hemichorea without the classic neurologic 
findings on MRI.13 This patient most likely belongs to the 
common type presenting initially with euglycemia. 

 The characteristic MRI findings in the basal ganglia 
which are highly suggestive of hemiballismus associated 
with hyperglycemia consist of a brain MRI findings with T1 

Figure 3. MRI of the BRAIN with contrast (Axial view) 
This is a T2/FLAIR weighted imaging of the brain which shows a mixed slightly hypointense 
and hyperintense signals on the left lentiform nucleus (red arrow) and iso-intense signal on 
the caudate nucleus (yellow arrow).
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hyperintensity signals in the area of the basal ganglia such 
as the corpus striatum and globus pallidus contralateral 
to the side of the involuntary movements. However, the T2 
weighted signals can either be normal, hypointense or iso-
intense signals.4 This is consistent with the case which showed 
a non-enhancing T1 hyperintense signal in the caudate and 
left lentiform nuclei and a mixed slightly hypointense and 
hyperintense signal in the T2/FLAIR weighted images. 

 Based on the patient’s MRI findings, ischemic and 
hemorrhagic stroke were less likely since the expected MRI 
findings in relation to the patient’s subacute course for a 
stroke etiology is the presence of T1 and T2 hyperintensity 
signals in the involved area. In the patient’s case, the 
brain MRI findings were more variable, showing a mixed 
T2/Flair hypointense and hyperintense signals with the 
lesion conforming within the boundaries of the caudate 
and lentiform nucleus without the presence of edema. 
This pattern is inconsistent with stroke which is expected to 
extend outside the boundaries of the basal ganglia and into 
the internal capsule with associated mass effect.4

 The cause of the T1 weighted signals on MRI and 
hyperintensity signals on brain CT scan have been a 
subject of controversy and has been hypothesized to be 
due to swollen gemistocytes and putaminal petechial 
hemorrhages.4 Differential diagnosis for T1 hyperintensity 
signals in the MRI particularly if symmetric or bilateral must 
be evaluated in the context of the patient’s medical history, 
presentation and laboratory findings in order to arrive at 
a diagnosis. These differential diagnosis includes hypoxic-
ischemic encephalopathy, Wilsons disease, disorders 
of calcium metabolism and manganese toxicity from 
prolonged parenteral nutrition.10 Other differential diagnoses 
such as HIV, neoplasm, vasculitis, hyperparathyroidism, 
cryptococcal infection were no longer considered due to 
the lack of risk factors and the expected clinical course of 
the diseases were unlikely seen in this patient.

 A follow-up imaging for our case was not available 
to evaluate the residual findings after the treatment of 
uncontrolled diabetes due to patient preference and 
financial constraints. However, the available data, patient 
presentation and medical history, the imaging result in this 
case are classic findings of those previously reported for 
nonketotic hyperglycemia and are not consistent with other 
differential diagnosis.

 The most important treatment for HC-HB syndrome 
secondary nonketotic hyperglycemia is to control the 
blood sugar. Involuntary movements in some patients can 
be relieved once blood glucose is controlled however 
several cases would warrant use of dopamine receptor 
antagonists to control severe chorea.11 In the case of this 
patient, improving blood sugar levels and initiation of anti-
dopaminergic agents aid in the resolution of involuntary 
movements overtime. It has been reviewed by several 

studies that the clinical course of hemiballism secondary to 
nonketotic hyperglycemia is favorable. Patients are usually 
responsive once medical therapy for diabetes and anti-
dopaminergic agents are initiated.5 Neuroleptic agents that 
inhibit the effects of dopamine by blocking post-synaptic 
dopamine D2 receptors such as haloperidol or risperidone 
were successfully used for the treatment of hemiballism and 
is often necessary to control chorea regardless of etiology.11 
More recently, newer atypical neuroleptic agents such as 
olanzapine and clozapine (antipsychotic agents) were 
shown to have some benefit in case reports.12 The patient was 
given risperidone and clonazepam for the whole duration of 
hospital stay, and continued as home medications for two 
months while medications for diabetes and hypertension 
were continued. The patient was observed to have 
decreased magnitude of involuntary movements after the 
second day of treatment with further improvement observed 
during hospital stay although persistence of hemiballism was 
still noted during the whole duration of hospitalization. Follow 
up after five months revealed that the patient’s symptoms 
have completely resolved. 

Conclusion

 Hemiballism is a movement disorder caused by a 
lesion in the basal ganglia contralateral to the patient’s 
presentation. In this case, the patient had an acute onset 
of right-sided involuntary movements with laboratory tests 
and MRI images consistent with hemiballisus-hemichorea 
secondary to non-ketotic hyperglycemia. It is important to 
develop early recognition of this unique clinicoradiologic 
manifestation because correction of the underlying 
uncontrolled hyperglycemia will lead to rapid improvement. 
This case emphasizes that hemichorea-hemiballism syndrome 
is an unusual presentation of type 2 diabetes mellitus. The 
treatment response to neuroleptic agents have shown 
effective results and if coupled with good glycemic control, 
these patients presenting with an acute hyperkinetic disorder 
are generally expected to have favorable outcomes. 
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