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Case Report

Unilateral Basal Ganglia Hyperdensity in a Previously Undiagnosed
Diabetic Patient Presenting with Hemichorea-Hemiballism (Hchb)
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Abstract

Non-ketotic hyperglycemia induced hemichorea-hemiballism (HCHB) is a rare condition with
characteristic neuroimaging findings in a diabetic patient. This paper reports a 61-year-old
male previously undiagnosed diabetic patient presenting with HCHB as the first

presentation of diabetes.
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Introduction

Hemichorea-hemiballism associated with
hyperglycemia is a rare and potentially
reversible condition in a patient with non-
ketotic hyperglycemia [1] and was first
described by Bedwell in 1960 [2].
Literature describes this condition occurring
most frequently in elderly patients with
type Il diabetes mellitus and majority are
female and Asians [3, 4].

Neuroimaging studies of these patients
show characteristic findings of
contralateral basal ganglia hyperdensity in
non-contrast Computed tomography (CT)
scan, corresponding with T1 shortening in
contralateral basal ganglia in Magnetic
resonance imaging (MRI) [3-5].

However, HCHB as a rare presenting
manifestation of type Il diabetes mellitus in
patients with no previous history of
diabetes has been described and should
always be thought of in elderly patients
presenting with HCHB [5-9].

Case Presentation

A 61-year-old male presented to
emergency department of our hospital with

two days history of involuntary movements
of right upper and lower limbs. There was
no past history of hypertension, diabetes
mellitus, trauma, stroke, ¥ movement
disorders or intake of neuroleptic drugs,
with no family history of similar illness or
other movement disorders. On examination
he was fully conscious and oriented. HCHB
of right upper and lower limb was present.
Muscle strength and tone were normal.
Blood glucose level was 494 mg/dl and
HbA1c was 7.8 %. On urinalysis no
ketones were detected. Diagnosis of type Il
diabetes mellitus with non-ketotic
hyperglycemia was made and patient was
referred for CT scan of brain. Non-contrast
CT scan of brain showed hyperdensity of
left lentiform and caudate nucleus with
sparing of anterior limb of left internal
capsule. No surrounding edema or mass
effect was seen. There was no change in
appearance of lesion on post contrast
images. No other significant intracranial
abnormality was seen. (Figure 1).
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Figure 1: Non-contrast CT scan of brain showing
hyperdensity of left lentiform and caudate nucleus.

Patient was treated with insulin and oral
hypoglycemic agents for elevated blood
sugar level. Haloperidol was given for
involuntary movements. With treatment
blood sugar level was restored too normal
and marked symptomatic improvement
was seen. After a week of treatment HCHB
completely disappeared.

Discussion

Even though HCHB associated with non-
ketotic hyperglycemia is mostly seen in
previously diagnosed diabetic patients with
poor glycemic control, there are literatures
describing HCHB as a rare presenting
manifestation of diabetes [5-9], as in this
case. In these patients, the characteristic
neuroradiological findings are seen in basal
ganglia contralateral to the side of the
patient’s symptoms as seen in present
case, with putamen involved in all cases
and no isolated involvement of caudate
nucleus or globus pallidus [3]. CT scan of
brain shows non-enhancing hyperdensity in
contralateral basal ganglia. Similarly, MRI
scan of brain shows hyperintensity in
contralateral basal ganglia in T1 weighted
images, whereas T2 weighted / FLAIR
images show hypo or isointensity.
Although findings are characteristically
seen unilaterally, changes in bilateral basal
ganglia may be noted [3-5, 10, 11].

The exact underlying pathophysiology for
radiological changes seen in non-ketotic

hyperglycemia induced HCHB are not
clearly known. There are various theories

for this, which includes blood
hyperviscosity, depletion of gamma
aminobutyric acid (GABA) and
acetylcholine, ischemia, petechial
haemorrhage, calcium deposition,

metabolic acidosis, myelinosis, gliosis with
abundant gemistocytes and manganese
accumulation on gemistocytes [6, 12, 13].
Various differential diagnosis depending
upon clinical and imaging findings of
chorea, basal ganglia hyperdensity and T1
basal ganglia hyperintensity are described,
that includes intracranial hemorrhages,
cerebral ischemia, vasculitis, drugs, central
nervous system lupus, multiple sclerosis,
basal ganglia calcifications, chronic hepatic
encephalopathy, manganese toxicity
(following long term parenteral nutrition),
hypoglycemic coma, neurofibromatosis,
Wilson disease, Fahr disease and carbon
monoxide poisoning, which can be
excluded depending upon other clinical and
imaging findings in these conditions [5, 13,
14].

The clinical improvement and resolution of
symptoms in these patients with HCHB
occurs once blood glucose level returns to
normal. Also the radiological abnormalities
in basal ganglia will resolve over a period
of time [13].

Conclusion

Non-ketotic hyperglycemia induced HCHB
may be the first presenting manifestation
of type Il diabetes mellitus and should be
considered in differential diagnosis of
patients, especially elderly presenting with
involuntary movements. It has
characteristic neuroimaging findings, and
together with clinical findings early
recognition of this condition is important as
it is easily treatable and correction of
hyperglycemia leads to spontaneous
resolution of symptoms.

References
[1] A. G. Osborn, Acquired Metabolic and
Systemic Disorders, in: Osborn's Brain:

ournal of Nobel Medical College Vol. 5, No.1 Issue 8




[2]

[3]

(4]

[5)]

(6]

[7]

(81

Manoj Bhattarai, Journal of Nobel Medical College

Imaging, Pathology, and Anatomy, first ed.,
Amirsys Publishing, Inc, 2013, pp. 923.

S. F. BedwellL, Some observations on
hemiballismus, Neurology. 10 (1960) 619-
622.

S.H. Oh, K.Y. Lee, J.H. Im, M.S. Lee, Chorea

associated with non-ketotic hyperglycemia and
hyperintensity basal ganglia lesion on TI1-
weighted brain MRI study: a meta-analysis of
53 cases including four present cases, J.
Neurol. Sci. 200 (2002) 57-62.

J.J. Lin, G.Y. Lin, C. Shih, W.C. Shen,
Presentation of striatal hyperintensity on T1-
weighted MRI in patients with hemiballism-
hemichorea caused by non-ketotic
hyperglycemia: report of seven new cases and
a review of literature, J. Neurol. 248 (2001)
750-5.

P.H. Lai, R.D. Tien, M.H.Chang, M.M.H. Teng,
C.F.Yang, H.Ben Pan, C. Chen, J.F. Ling,
K.W. Kong, Chorea-Ballismus with Nonketotic
Hyperglycemia in Primary Diabetes Mellitus,
Am. J. Neuroradiol. 17 (1996) 1057-1064.
A.C. Felicio, C.V. Chang, C. Godeiro Jr., M.P.
Okoshi, H.B. Ferraz. Hemichorea-hemiballism
as the first presentation of type 2 diabetes
mellitus, Arg. Neuropsiquiatr. 66 (2008) 249-
50.

G. Ifergane, R. Masalha, Y.O. Herishanu.
Transient hemichorea/hemiballismus
associated with new onset hyperglycemia,
Can. J. Neurol. Sci. 28 (2001) 365-368.

C.V. Chang, A.C. Felicio, C.0. Godeiro Jr.,
L.S. Matsubara, D.R. Duarte , H.B. Ferraz ,
M.P. Okoshi, Chorea-ballism as a
manifestation of decompensated type 2

[9]

[10]

[11]

[12]

[13]

[14]

ournal of Nobel Medical College Vol. 5, No.1 Issue 8

diabetes mellitus, Am. J. Med. Sci. 333
(2007) 175-177.

M. Bekiesinska-Figatowska, A. Romaniuk-
Doroszewska, M. Banaszek, A. Kuczynska-
Zardzewiaty, Lesions in basal ganglia in a
patient with involuntary movements as a first
sign of diabetes — case report and review of
the literature, Pol. J. Radiol. 75 (2010) 61-64.
M. Wintermark, N.J. Fischbein, P. Mukherjee,
E.L. Yuh, W.P. Dillon, Unilateral putaminal CT,
MR, and diffusion abnormalities which are
secondary to non-ketotic hyperglycaemia in
the setting of acute neurologic symptoms
which mimic stroke, Am. J. Neuroradiol. 25
(2004) 975-76.

B.G. Hansford, D. Albert, E. Yang, Classic
neuroimaging findings of nonketotic
hyperglycemia on computed tomography and
magnetic resonance imaging with absence of

typical movement disorder symptoms
(hemichorea-hemiballism), Radiology Case. 7
(2013) 1-9.

D.E. Shan, D.M. Ho, C. Chang, H.C. Pan,
M.M. Teng, Hemichorea-hemiballism: an
explanation for MR signal changes, Am. J.
Neuroradiol. 19 (1998) 863-70.

V.M. Sudrez-Vega, C.S. Almaraz, A. |
Bernardo, R. Rodriguez-Diaz, A.D. Barrio, L.M.
Gil, CT and MR Unilateral Brain Features
Secondary to Nonketotic Hyperglycemia
Presenting as Hemichorea-Hemiballism, Case
Reports in Radiology, (2016).

P.H. Lai, C. Chen, H.L. Liang, H.B. Pan.
Hyperintense basal ganglia on T1-weighted
MR imaging, Am. J. Roentgenol. 172 (1999)
1109-1115.




