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presented with the complaints of  acute onset quasi-purposive 
slow writhing movements mainly involving bilateral upper limbs, 
but more on the right side. On general physical examination, 
she was afebrile, normotensive, fully conscious, and oriented. 
Intermittent choreoathetotic involuntary movements were 
observed in the bilateral upper limbs and neck (more so on the 
right), which worsened on voluntary activity. There was no family 
history of  movement disorders or any past history of  diabetes 
mellitus, hypertension, stroke, or intake of  neuroleptic drugs. 
Routine investigations were normal except that fasting blood 
glucose level was elevated (362 mg/dl) and HbA1c was 13.5%. 
Estimated blood osmolality was 304 mOsm/L and no ketones 
were detected on urinalysis.

Magnetic resonance imaging showed hyperintensity on 
T1-weighted (T1-W) sequences and a subtle hyperintense 
signal on T2-W sequences in the bilateral caudate nucleus and 
putamen [fi gure 1]. There was no surrounding edema or mass 
effect. 18F-FDG PET/CT study was subsequently performed on 
a Discovery STE16 camera (General Electric Medical Systems, 
Milwaukee, WI, USA). The PET/CT study showed diffuse 
hypometabolism in bilateral basal ganglia [fi gure 2]. Increased 
radiotracer accumulation was noted in the left motor cortex 
related to a recent episode of  choreiform movements, more 
prominent on the right side [fi gure 3]. The patient was started on 
insulin therapy. The abnormal involuntary movements decreased 
gradually and she was discharged home.
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INTRODUCTION

Hemichorea and generalized chorea are rare syndromes associated 
with nonketotic hyperglycemia. They may occasionally be the 
presenting feature of  new onset diabetes mellitus. The underlying 
pathophysiology is not clear at present. We describe a case of  an 
elderly female patient who presented with acute onset of  generalized 
choreoathetoid movements. Diabetes mellitus was detected for the 
fi rst time in this case. She underwent a cranial magnetic resonance 
imaging (MRI) and 18F-fl uorodeoxyglucose positron emission 
tomography/computed tomography (18F-FDG PET/CT) scan, 
which showed characteristic fi ndings. On achieving euglycemia by 
insulin, the abnormal movements showed marked improvement. 
Early detection and prompt correction of  hyperglycemia may 
lead to complete or signifi cant amelioration of  symptoms in this 
rare disease.

CASE REPORT

This was a case report of  a 50-year-old female patient who 

18F-fluorodeoxyglucose positron emission 
tomography/computed tomography in a case of 
non-ketotic hyperglycemia
Maria Mathew D’souza, Rajnish Sharma, Abhinav Jaimini, Anupam Mondal, Rajendra Prashad Tripathi1

Division of PET Imaging, INMAS, New Delhi, India

Hemichorea and generalized chorea are rare syndromes associated with nonketotic hyperglycemia. This disorder 
usually affl icts elderly females, and may herald the onset of new onset diabetes, usually type 2. There are confl icting 
reports of the underlying pathophysiology of this rare entity. Magnetic resonance imaging fi ndings have been 
described in the past, and are characteristic. There are very few reports of 18F-fl uorodeoxyglucose positron 
emission tomography/computed tomography (PET/CT) fi ndings of this unusual dyskinetic syndrome. This report 
describes the PET/CT features of this rare disease. Early detection and prompt correction of hyperglycemia may 
lead to complete or signifi cant amelioration of symptoms.

Keywords: 18F-fl uorodeoxyglucose positron emission tomography/computed tomography, chorea, nonketotic 
hyperglycemia

ABSTRACT

Access this article online
Quick Response Code:

Website: 
www.ijnm.in

DOI: 
10.4103/0972-3919.142633

Case Report

Mangesh.Kamble
Rectangle



D’souza, et al.: FDG-PET in non-ketotic hyperglycemia 

Indian Journal of Nuclear Medicine  |   Vol. 29: Issue 4   |  October-December, 2014 255

DISCUSSION

Abnormal movements are well-known presenting signs of  
metabolic disturbances.

Most cases of  choreiform movements secondary to nonketotic 
hyperglycemia are diagnosed in diabetic patients, and this entity 
has been reported in the past as one of  the presenting symptoms 
of  new-onset diabetes. This was reported for the fi rst time by 
Bidwell in 1960.[1] A higher disease preponderance has been 
observed in elderly women of  Asian origin, suggesting a genetic 

disposition.[2] A triad of  nonketotic hyperglycemia, acute chorea, 
and a hyperdense and hyperintense putamen on CT and T1-W 
MRIs, respectively, is a known presentation.[3] These are usually 
not accompanied by signs of  mass effect, edema, or volume loss. 
The abnormal signal seen on MRI may be unilateral, or bilateral 
with corresponding contralateral or bilateral body symptoms 
respectively. This entity can mimic ischemic stroke both clinically 
and radiologically.

The FDG PET fi ndings in patients with nonketotic hyperglycemia 
have been described in the past.[4] Markedly reduced rates of  
cerebral glucose metabolism in the contralateral or bilateral 
striatum corresponding to lesions on T1-W MRI have been 
observed, as seen in the present case too. Our case demonstrated 
an additional PET/CT feature of  increased radiotracer uptake 
in the left motor cortex, likely owing to a recent episode of  
choreiform movements, more prominent on the right side. 
Similar fi ndings were documented in one previous report.[5] In 
a systematic study of  six cases of  nonketotic hyperglycemic 
chorea using single-photon emission CT,[6] the presence of  
hypoperfusion in the striatum contralateral to the symptomatic 
chorea was observed in fi ve patients and hypoperfusion in both 
striatum in one.

The pathophysiological mechanism underlying the imaging 
appearance and clinical manifestations of  nonketotic 
hyperglycemia is not fully understood. Previous studies, which 

Figure 1: Transaxial T1-weighted (T1-W) (a) and T2-W (b) magnetic resonance 
imaging scans show diffuse hyperintense signal in bilateral caudate nucleus and 
putamen (arrows)
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Figure 2: Transaxial computed tomography (CT) image (a) is unremarkable. Transaxial positron emission tomography (PET) (b) and fused PET/CT (c) images show 
diffuse hypometabolism in bilateral caudate nucleus and putamen (arrows)
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Figure 3: Coronal (a), sagittal (b) and axial (c) positron emission tomography images show increased radiotracer accumulation in the left motor cortex (cross-hairs)
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have attempted to elucidate the pathological basis of  this 
entity, have not been fully conclusive. The hypometabolism 
observed on 18F-FDG PET/CT suggests that hypofunction 
of  the striatum is a possible common pathogenetic pathway 
in the development of  chorea. Among the several hypotheses 
that have been put forward to explain the pathogenesis of  
movement disorders in this condition, the most prominent 
ones include relative dopaminergic hypersensitivity, undefi ned 
effect of  hypersomolality, decrease in aminobutyric acid and 
hypometabolism of  striatal cells due to hypoperfusion.[7] 
It is possible that underlying chronic focal cerebrovascular 
disease in diabetes and the synergetic metabolic effects during 
the hyperglycemic episode may precipitate these changes.
[8] Hyperglycemia also produces a global decrease in regional 
cerebral blood fl ow with maximal reduction in the basal ganglia. 
This may contribute to the reduction of  local amounts of  
g-aminobutyric acid, which may allow increased pallidal activity 
with resultant dyskinesia.[9] Biopsy performed in one patient 
with this disease revealed striatal changes in the form of  severe 
thickening of  all layers of  arterioles with marked narrowing of  
vessel lumens and patchy necrotic tissue. Hyaline degeneration 
of  the arteriolar walls, extravasation of  erythrocytes, and 
prominent capillary proliferation were also notable, together 
with lymphocytic infi ltration and macrophage invasion.[10] The 
authors concluded that the constellation of  signs and symptoms 
and neuroimaging characteristics were due to obliterative 
vasculopathy with prominent vascular proliferation, vulnerability 
to which is restricted to the striatum.

Basal ganglia hypometabolism is seen in other entities as well. 
Striatal hypometabolism is the hall-mark of  Huntington’s disease, 
seen not only in affected patients, but asymptomatic gene 
carriers as well.[11] It has also been observed in carbon-monoxide 
poisoning,[12] cyanide poisoning[13] and Fahr’s disease.[14] In 
addition to areas of  cortical hypometabolism seen in movement 
disorders, there is evidence of  basal ganglia hypometabolism as 
well, in Parkinsonian syndromes like corticobasal syndrome and 
multisystem atrophy.[15,16] The choreiform movements associated 
with nonketotic hyperglycemia are potentially reversible as rapid 
detection and early correction of  hyperglycemia can lead to 
complete recovery of  these involuntary movements in several 
cases. Due to the reversible nature of  the condition, ischemic 
injury to the basal ganglia, which may be more likely partial and 
reversible appears to be the most plausible explanation. The 
striatal changes detected on imaging may diminish or persist 

for months or years after resolution of  the movement disorder. 
Familiarity with the imaging characteristics of  this rare entity 
may facilitate prompt diagnosis and treatment.
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