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ABSTRACT 

Hemichorea with corresponding putamenal T1 hy- 
perintensity and T2 hypointensity on MR imaging has 
occasionally been reported in diabetes mellitus with 

nonketotic hyperglycemia. However, the signal inten- 
sity in putamenal and cerebellum lesion on MR im- 
aging, which is believed to be pathogenetically related 
to hemichorea, is rarely documented in diabetes mel- 
litus with nonketotic hyperglycemia. We describe a 
57-year-old man with nonketotic hyperglycemic hemi- 
chorea on his right arm and leg, whose signal inten- 
sity in putamenal and cerebellum lesion was demon- 
strated by MR imaging. 
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1. INTRODUCTION 

Currently nonketotic hyperglycemia-induced complictions 
in the brain encompasses a variety of diseases that may 
injure and cause structural alteration of the brain; the 
diseases may be nonketotic hyperosmolar coma, nonke- 
totic hyperosmolar hyperglycemic seizures, and nonketotic 
hyperglycemic hemichorea. Especially, there are limited 
reports of the high intensity on T1-weighted images and 
a low intensity on T2-weighted images in both putamina 
in nonketotic hyperglycemic hemichorea [1-3]. This 
study describes our experience with a patient with diabe-
tes mellitus secondary to an insult who presented with 
acute hemichorea and a rare signal intensity in putamenal 
and cerebellum lesion on MR imaging. The purpose of 
this article is not only to describe an uncommon imaging 
appearance on MRI in order to augment recognition and 
treatment but also to determine pathophysiologic mecha- 
nisms. 

2. CASE REPORT 

A 57-year-old man was admitted for sudden onset of 

abnormal movement on his right arm and legs on March 
17, 2010. 15 days before admission, hemichorea began 
insidiously on the right side, and the intensity had ag- 
gravated during these 3 days. He had no headache, ver- 
tigo, hemiparesis, or any other neurologic deficits. He 
had a history of diabetes mellitus and a history of hyper- 
tension for 4 years, without using hypoglycemic agent 
and antihypertension. He had no a stroke, parkinsonism, 

or other neurologic diseases. At admission, the blood 
pressure was 160/80 mmHg, patient was fully alert, and 
his speech was fluent. Neurologic examination showed 
normal findings except for the hemichorea in the right 
side. The initial blood glucose level was 21.5 mmol/L, 
hemoglobin A1c

 concentration was 11.02%, and the urine 
was no ketonuria. The white-cell count was 6700 per 
cubic millimeter, neutrophils 63.4 percent; the henatocrit 
was 34.8 percent. The serum sodium was 132.8 mmol 
per liter, serum potassium 3.9 mmol per liter, and serum 
osmolality 287.1 mOsm/L. The results of tests of liver 
and renal function were all within normal ranges. An 
electrocardiogram showed the T wave change. Brain MR 

imaging, including DWI, FLAIR, and T1- and T2- 
weighted images, was performed at admission (Figures 
1(A)-(D)). The chorea was no controlled, and the patient 
was discharged on the 10th hospital day. 

 

 

Figure 1. Brain magnetic resonance images, obtained on the 15 
day. (A) T2-weighted image shows low signal intensities in the 
putamen and focal high signal intensity in the putamen (ar- 
row); (B) The T1-weigted image shows low signal intensity in 
the putamen (arrow); (C) The Flair image shows high signal in- 
tensity in the left cerebellar (arrow); (D) The diffusion-weighted 
images shows signal intensity in the left putamen (arrow). 
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3. DISCUSSION 

Hemichorea with corresponding putamenal T1 hyperin-
tensity and T2 low signal intensity on MR imaging has 
occasionally been reported in patients with nonketotic 
hyperglycemia [1-3]. The pathophysiologic mechanisms 
underlying the imaging findings remain controversial. 
High signal intensity on T1-weighted images is related to 
petechial hemorrhage [4,5]. Low signal intensity on 
T1-weighted images is consistent with microcalcifications 
or deposition of other metabolic minerals [6], whereas 
others assert that hyperintensity on T2 and DWI may be 
associated with edema [7]. However, the findings of the 
biopsied putamen included multiple infarcts associated 
with reactive astrocytic and interneuronal response, not 
with petechial hemorrhage and calcification [8]. Some 
authors [9,10] have suggested that the imaging findings 
are sequel to a delayed ischemic event. 

On the other hand, hyperglycemia can disrupt the 
blood-brain barrier and produce a global decrease in re- 
gional cerebral blood flow [11,12], even lead to neuronal 
death [13,14]. Experimental data demonstrated that high 
glucose causes activation of several proteins involved in 
apoptotic cell death [15]. Some authors suggest that in- 
sulin deficiency plays a compounding role to that of hy- 
perglycemia in neuronal apoptosis underpinning primary 
diabetic encephalopathy [16]. Delayed ischemic hyper- 
intensity on T1-Weighted images and selective neuronal 
death and gliosis in the putamen of rats after brief focal 
ischemia have been reported. Recently, an interesting 
finding has been put forward by Raghavendra S et al. [17] 
suggesting that focal neuronal loss occurs in bilateral 
striatal T2 hyperintensity in nonketotic hyperglycemia. 
However, our patient had hemichorea associated with 
diabetes mellitus with nonketotic hyperglycemia, and 
T2-weighted image and the DWI on the brain showed 
signal intensities in the putamen, and the T1-weigted 
image showed low signal intensities in the putamen, and 
the Flair image shows high signal intensity in the left 
cerebellum.  

To the best of our knowledge, nonketotic hyperglyce- 
mic hemichorea with signal intensity in cerebellum le- 
sion have not been reported. The most likely explanation 
of these signal intensity imagings finding is related to 
focal neuronal loss or necrosis. In addition, hyperinten- 
sity on DWI may be associated with edema. He had a 
history of diabetes mellitus and a history of hypertension 

for 4 years, MRI performed in the patient was on the 
15days after onset, which implied that different MR im- 
aging stages could occur. Our data demonstrated the 
finding of El Otmani H et al. [18] in their latest paper; 
that is, the radiological spectrum of the chorea induced 
by non-ketotic hyperglycaemia is heterogeneous and not 

restricted to a typical triad.  
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