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【 CASE REPORT 】

Diabetic Hemichorea-hemiballism after Prompt
Improvement in Hyperglycemia
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Abstract:
We herein report a case of hemichorea-hemiballism in an 85-year-old man diagnosed with diabetes at 76

years of age. After a one-year interruption in treatment, he was treated with a low-calorie diet, linagliptin,

and nateglinide. Over 51 days, his HbA1c level decreased from 15.8% to 7.7%. After a prompt improvement

in his hyperglycemia, he began experiencing involuntary movements in the right upper and lower extremities.

T1-weighted magnetic resonance imaging showed a high signal intensity in the left lens nucleus. The patient

was diagnosed with diabetic hemichorea-hemiballism and received haloperidol (1 mg/day) as treatment.
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Introduction

Glucose metabolism is considered to be clinically impor-

tant. We recently encountered a patient who developed dia-

betic hemichorea-hemiballism (1-4) after a prompt improve-

ment in hyperglycemia. The findings of this case may have

important implications concerning blood glucose control in

patients with diabetes.

Case Report

Case: An 85-year-old man with diabetes

Family history: Mother had diabetes

Past medical history: Hearing impairment (right > left)

since approximately 75 years of age

Vocation history: Agriculture

Drinking history: 900 cc/day of sake from 20 to 50 years

of age

Smoking history: 90 cigarettes/day from 20 to 50 years of

age

The patient was diagnosed with diabetes at 76 years of

age. He received treatment at our department, which in-

cluded a diet of 1,600 kcal/day as well as oral antidiabetic

drugs [linagliptin (5 mg, 1 tablet/day) and nateglinide (90

mg, 3 tablets/day)]. Subsequently, he was transferred to a

nearby hospital. However, he did not continue to visit the

hospital, and his treatment was interrupted for one year. In

early May 2015, he began to experience difficulty walking

owing to bilateral lower limb weakness. In mid-May 2015,

he was admitted to our hospital for treatment. On admission,

his blood glucose level was 563 mg/dL, and his HbA1c

level was 17.0%. Treatment was initiated, which included an

infusion of acetated Ringer’s solution (500 mL/day intrave-

nously) followed by the administration of linagliptin (5 mg,

1 tablet/day) and nateglinide (90 mg, 3 tablets/day). His

blood glucose level stabilized at 120-220 mg/dL. His walk-

ing ability also recovered with physical rehabilitation. He

was discharged from the hospital in early June 2015.

In late June 2015, he began experiencing involuntary

movements in his right lower extremity. A few days later, he

also began experiencing involuntary movements in his right

upper extremity. His blood glucose level immediately before

the appearance of involuntary movements was 102 mg/dL.

At his first outpatient visit in July, the blood glucose level

after the involuntary movements was recorded as 96 mg/dL.

During the 51 days from the beginning of June 2015 to the

end of July, his HbA1c level decreased by 8.1%, from
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Figure　1.　Change in HbA1c levels. Over 51 days, from the beginning of June 2015 to the end of July 
2015, the patient’s HbA1c level decreased by 8.1%, from 15.8% to 7.7%. At the end of June 2015, 
involuntary movements in his right lower extremity were observed. A few days later, the involuntary 
movements progressed to the right upper extremity.
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15.8% to 7.7% (Fig. 1). Coarse involuntary movements,

such as jerks in the right upper and lower extremities, per-

sisted. At the end of July 2015, he was readmitted to our

department. T1-weighted magnetic resonance imaging (MRI)

of his brain (sagittal section) showed a faint high signal in-

tensity in the left lens nucleus (pallidus to putamen); how-

ever, the signal intensity was low on a T2-weighted image

(horizontal section) (Fig. 2).

On admission, his vital signs were as follows: height, 167

cm; weight, 56.3 kg; blood pressure, 99/57 mmHg; pulse

rate, 72 beats/min; and body temperature, 36.6℃. No abnor-

mal chest or abdominal findings or edema in his lower ex-

tremities were identified on a physical examination. On a

laboratory examination, his white blood cell count and lac-

tate dehydrogenase, blood urea nitrogen, and creatinine lev-

els were all elevated (Table). Chest radiographs of the lungs

yielded unremarkable findings. Electrocardiograms revealed

supraventricular premature contraction and first-degree

atrioventricular block. After hospital admission, he was diag-

nosed with right-sided hemichorea-hemiballism (1-4) by a

neurologist. He was administered haloperidol at 1 mg/day

and discharged from the hospital at the end of July. After

discharge, he continued to receive haloperidol therapy as an

outpatient.

By the end of September 2015, the involuntary move-

ments of his right upper extremity had improved. By Janu-

ary 2016, the involuntary movements of his right lower ex-

tremity had also improved, and walking became easier. MRI

of his brain were obtained three times: at the end of July, at

the beginning of August, and at the end of November 2015.

On T1-weighted MRI, the high signal intensity of the lens

nucleus peaked at the beginning of August and improved in

November (Fig. 2).

Discussion

Diabetic hemichorea-hemiballism (1-4) often manifests as

hyperglycemia. The underlying mechanism involves GABA,

an inhibitory neurotransmitter, which is used as an energy

resource under hyperglycemic conditions. Hyperglycemia re-

sults in the depletion of GABA, thereby reducing its inhibi-

tory effects on neurons from the globus pallidus to the thala-

mus in the basal ganglia circuit. In the present case,

hemichorea-hemiballism occurred after a rapid improvement

in long-term, persistent hyperglycemia. In diabetic patients

with poor blood glucose control, stress-induced ischemia

may occur in the lens nucleus after rapid correction of blood

glucose levels.

Striatal lesions may result from the weakening of the

blood-brain barrier due to hyperglycemia (5). Alternatively,

stress caused by rapid changes in the hyperglycemic status

may result in ischemia-like changes in the striatum, consis-

tent with the astrocyte proliferation observed in striatal bi-

opsy specimens in such cases (2). Patients with diabetes

who undergo rapid correction of blood glucose may need to

be monitored for diabetic hemichorea-hemiballism. In addi-

tion, in these patients, retinopathy may worsen, or painful

neuropathy may occur subsequent to the rapid improvement

in blood glucose levels (6).

MRI of the patient’s brain was performed three times: at

the end of July, at the beginning of August, and at the end

of November 2015. The high signal intensity peak observed

in the lens nucleus on the T1-weighted images was slightly

delayed relative to the onset of clinical symptoms, as was

the high signal attenuation in conjunction with the improve-

ment in clinical symptoms. In general, lesions due to dia-

betic hemichorea-hemiballism occur in the striatum (1-3, 5).
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Figure　2.　Brain magnetic resonance imaging findings. Brain magnetic resonance imaging was per-
formed three times: at the end of July, at the beginning of August, and at the end of November, 2015. 
On the T1-weighted images, the high signal intensity observed in the lens nucleus peaked at the begin-
ning of August and improved in November.
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Table.　Laboratory Findings on Admission.

Hematology and biochemistry

WBC 9,750 /μL BUN 21.1 mg/dL

RBC 379×104 /μL Cr 1.17 mg/dL

Hb 12.6 g/dL Na 139 mEq/L

Plt 18.9×104 /μL K 4.6 mEq/L

TP 8.1 g/dL CL 104 mEq/L

T-Bil 0.7 mg/dL CK 165 IU/L

AST 19 IU/L Amy 98 IU/L

ALT 10 IU/L NT-pro BNP 187 pg/mL

LDH 263 IU/L Glu 96 mg/dL

ALP 198 IU/L HbA1c 7.7 %

γ-GTP 12 IU/L eGFR 46 mL/min/1.732

ChE 247 IU/L D-dimer 1.3 μg/mL

Urinalysis: pH 5.5 Glucose (-) Protein (-) Occult blood (-) Acetone body (-)

The development of lesions in the putamen is invariant, and

similar lesions are observed in the caudate nucleus and the

globus pallidus. Metabolic diseases that can cause lesions in

the lens nucleus include Wilson’s disease, which is a copper

metabolism disorder (7), and ceruloplasmin deficiency,

which is a hereditary iron metabolism abnormality (8-10).

Wilson’s disease is treated using a copper-chelating agent. In

the present case, the symptoms along with the high signal

intensity on the T1-weighted MRI improved without the ad-

ministration of a copper-chelating agent; therefore, Wilson’s

disease was ruled out. In ceruloplasmin deficiency, lesions

of the putamen and globus pallidus were detected at

autopsy (8); patients tend to exhibit involuntary movements,

such as chorea, and in many cases, diabetes mellitus also

occurs (9, 10). However, basal nucleus lesions appear as low

signal intensities in both T1- and T2-weighted images, re-

flecting iron deposition.

Neurodegenerative diseases that cause lesions in the basal

ganglia include Huntington’s disease (11), spinocerebellar

degeneration, such as dentatorubral pallidoluysian atro-

phy (12), and Creutzfeldt-Jakob, which involves elevated

ubiquitin levels (13). Both neurological diseases are progres-

sive in nature, and no treatment has been established; there-

fore, these diseases were also ruled out because the patient’s

symptoms improved. Pallidal lesions can also be caused by

carbon monoxide poisoning (14); however, in such cases,

the lesions appear as low signal intensities on T1-weighted

images and high signal intensities on T2-weighted images.

Other diseases specifically associated with diabetes melli-

tus are mitochondrial diseases (15), Stiff-person syndrome

due to decreased GABA activity (16), and myoclonus due to

diabetic muscle atrophy (17). The patient in our case had a

hearing impairment, and his mother had had diabetes.

Therefore, it was necessary to include mitochondrial dis-

eases in the differential diagnosis. A 3243-point mutation in

the nucleotide sequence of mitochondrial DNA, which is as-

sociated with a family history of diabetes, is also observed

in mitochondrial encephalomyopathy, lactic acidosis, and

stroke-like episodes (MELAS). Ataxia has been reported in
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MELAS occurring with diabetes mellitus. However, MELAS

manifests as a cerebral infarct-like lesion in the occipital re-

gion. Stiff-person syndrome manifests as epileptic muscle

spasms of the trunk and limb proximal muscles that spread

throughout the body over a few months. In our patient, in-

voluntary movements existed only in the right upper and

lower extremities; therefore, stiff-person syndrome was also

ruled out. Diabetic muscular atrophy is included in the con-

cept of diabetic peripheral neuropathy. The findings in the

present patient do not contradict the merger of diabetic pe-

ripheral neuropathy.

Given the patient’s history of alcohol consumption, we

also considered Marchiafava-Bignami disease (18), a disor-

der that occurs in heavy alcohol drinkers and presents with

impaired gait as well as convulsions; however, hyperintensi-

ties are detectable at the corpus callosum on brain T2-

weighted MRIs and fluid-attenuated inversion recovery im-

ages. Thus, Marchiafava-Bignami disease was also ruled out,

and the patient was ultimately diagnosed with diabetic

hemichorea-hemiballism.

Conclusion

Diabetic hemichorea-hemiballism often appears in con-

junction with hyperglycemia. However, in diabetic patients

with prolonged poor glycemic control, such as in the present

case, hemichorea-hemiballism may become apparent after a

prompt improvement in hyperglycemia. Therefore, clinicians

should be attentive to the possibility of hemichorea-

hemiballism after a prompt improvement in hyperglycemia

among patients with prolonged poor glycemic control.

The gist of the present manuscript was presented at the 208th

Japanese Society of Internal Medicine Tohoku district meeting in

Sendai on July 9, 2016.
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