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A few thoughts on diabetic striatopathy –
case report and short review

AbstrAct
Diabetic striatopathy is an uncommon complication of diabetes mellitus, usually characterized by hemichorea-hem-
iballismus with T1-high signal intensities involving the contralateral striatum. We present the case of an 81 years-old 
woman with poorly controlled type 2 diabetes mellitus, who was rushed to the hospital for acute-onset right-sided 
hemiparesis, somnolence and aphasia. Blood analysis revealed hyperglycemia (412 mg/dl) and raised level of gly-
cated hemoglobin (14.5%), while head CT examination showed a spontaneous hyperdensity involving the left cau-
date and lenticular nuclei, with no edema. Brain MRI was also performed and highlighted T1-hyperintensities at the 
level of the same structures, with no diffusion restriction. The patient improved significantly under adjustment of insu-
lin therapy. Based on these observations, a diagnosis of diabetic striatopathy was established. We present a short 
review of the literature regarding this condition and its main characteristics.
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INtrODUctION

Hyperglycemic encephalopathy is a well-known 
complication of diabetes mellitus and can present 
either as hyperglycemia with ketoacidosis or as hy-
perosmolar nonketotic hyperglycemia [1]. The de-
gree of insulin ������is what determines devel-
opment of one or the other. Insulin ������is 
near absolute in diabetic ketoacidosis, leading to 

marked catabolism of glycogen, triglycerides and 
amino acids, with consequent synthesis of ketone 
bodies, while in hyperosmolar hyperglycemia, 
there is enough insulin to prevent ketogenesis, but 
not for glucose utilization [2]. 

a  set of diagnostic criteria has been proposed 
for the two by the a merican Diabetes a ssociation 
(see table 1) [3,4]. 

  Abbreviations (in alphabetical order)
CT – Computer Tomography
FDG – Fluorodeoxyglucose
FLAIR – Fluid attenuation inversion recovery
MRI – Magnetic Resonance Imaging
Naa  – N-acetylaspartate
Pe T – Positron e mission Tomography
s WI – s usceptibility Weighted Imaging
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TABLE 1. Diagnostic criteria for diabetic ketoacidosis 
and hyperosmolar nonketotic hyperglycemia (4)

Parameter
Diabetic 

ketoacidosis

Hyperosmolar 
nonketotic 

hyperglycemia
Blood glucose (mg/dl) > 250 > 600

Effective serum 
osmolality (mOsm/kg)

Variable > 320

Arterial pH ≤ 7.30 > 7.30
Serum bicarbonate 
(mEq/l)

≤ 18 > 18

Ketone bodies Positive in blood 
and urine

Absent/small

Anion gap > 10 Variable

Under the term diabetic striatopathy, we de-
scribe a syndrome encountered usually in the hy-
perosmolar hyperglycemic state (and less often in 
diabetic ketoacidosis), manifested clinically by 
hemichorea-hemiballismus and radiologically by 
T1 hyperintensities in the contralateral basal gan-
glia [5]. Its recognition is important, since it is po-
tentially life-threatening, but also reversible with 
correction of hyperglycemia [6].  

cAsE PrEsENtAtION

a n 81 years-old woman was brought in by the 
ambulance for sudden onset of right-sided motor 
����and aphasia. Medical history revealed type 2 
diabetes mellitus (complicated by neuropathy, 
retinopathy and grade IV peripheral artery disease 
with left thigh amputation), grade III hypertension, 
dyslipidemia, heart failure and silent coronary ar-
tery disease. The patient was receiving high doses 
of insulin therapy at home, both rapid-acting (24 

units at breakfast, 24 units at lunch and 20 units at 
dinner) and slow-acting (24 units at breakfast and 
52 units in the evening), as well as antiplatelet, li-
pid-lowering and antihypertensive medications.

The clinical picture was compatible with a 
stroke in the territory of the left middle cerebral ar-
tery, since the patient presented right-sided hemip-
aresis, right-sided Babinski sign, somnolence and 
was unable to speak or understand. 

On admission, a series of abnormal blood pa-
rameters were highlighted, notably hyperglycemia 
(412 mg/dl), raised lactate (5.5 mmol/l) and raised 
glycated hemoglobin/Hba 1c (14.5%) (see Table 2).

TABLE 2. Abnormal biomarkers found in our patient

Biomarker
Patient 
value

Normal 
range

Glycemia (mg/dl) 412 74 – 106 
Uric acid (mg/dl) 12.1 2.6 – 7.2 
Creatinine (mg/dl) 1.86 0.7 – 1.3 
Urea (mg/dl) 116 12 – 45 
C-reactive protein (mg/dl) 78.4 0 – 3 
Fibrinogen (mg/dl) 612 180 – 350 
Aspartate transaminase (U/l) 143 0 – 34 
Alanine transaminase (U/l) 80 0 – 49 
Total bilirubin (mg/dl) 2.5 0.1 – 1.2 
Alkaline phosphatase (U/l) 178 35 – 130
Gamma-glutamyl transferase (U/l) 318 0 – 55

Head CT was urgently performed and revealed a 
spontaneous hyperdensity (between 40 and 55 
������units) at the level of the left caudate and 
lenticular nuclei, without peripheral edema ����
1). Hemorrhage was excluded, since the lesion was 
well demarcated (and limited to the structures men-

FIGURE 1. Non-enhanced 
head CT: Spontaneous 
hyperdensity involving the 
left caudate and lenticular 
nuclei
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tioned) and did not have a high enough density to 
be hemorrhage (which is between 60 and 80 
������units). As such, the hyperdensity was 
considered an abnormality secondary to the hyper-
glycemic state. Other changes consisted of diffuse 
white matter hypodensities in the frontal-parietal 
periventricular region (possibly due to small vessel 
disease) and hydrocephalus (Evans index of 0.37) 
without an obvious obstructive etiology. 

a ssessment was completed with brain MRI, 
which showed T1-hyperintense and T2/FLa IR-hy-
pointense lesions involving the left caudate and 
lenticular nuclei, without diffusion restriction. 
There were also hemosiderinic spots (s WI-hypoin-
tense) bilaterally at the level of the temporal lobes, 
as well as T2* hypointensities involving the basal 
�����������������

Insulin therapy was reassessed by an endo-
crinologist, with clinical improvement soon after-
wards. a t discharge, the patient was conscious, 
with spontaneous and comprehensible speech and 
mild right-sided hemiparesis.

DIscUssIONs

a  rare condition, diabetic striatopathy (Ds ) was 
believed to be unique to Asians, however a study 
conducted by s hafran et al. noted its existence in 
the Western population too. a nalyzing retrospec-
tively 697 patients with elevated HbA1c (>10%), 
they found 4 patients who presented with hemicho-
rea/choreoathetosis and imaging �����compati-
ble with Ds  (only one of which was diagnosed as 
such during hospitalization) [7]. 

FIGURE 2. Brain MRI – T1-hyperintense and T2/FLAIR hypointense lesion at the level of the left caudate and lenticu-
lar nuclei (white arrow). Periventricular white matter hyperintensities visible on FLAIR (leukoaraiosis). Slight cerebral 
atrophy

FIGURE 3. Brain MRI – The lesion shows no diffusion restriction on DWI
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By using MRI (in 6 patients), FDG-Pe T (in 1 
patient) and biopsy of the striatum (in 1 patient), 
a be et al. highlighted the main imaging and patho-
logical characteristics of Ds  and attributed the con-
dition to obliterative vasculopathy [8]. 

TABLE 3. Imaging and pathological findings in diabetic 
striatopathy (8)
Method used Findings

MRI
T1-hyperintensity of the affected 
striatum

MR-Spectroscopy 

Affected striatum: 
– decreased NAA/creatine ratio
– normal choline/creatine ratio
– myoinositol peak

Contralateral striatum: 
– decreased NAA/creatine ratio
– increased choline/creatine ratio
– no myoinositol peak

FDG-PET
Decreased FDG accumulation in the 
affected striatum

Biopsy – 
Histopathology 

Patchy necrosis, arteriolar wall 
thickening with hyaline degeneration, 
capillary proliferation, erythrocyte 
extravasation and infiltration of 
lymphocytes/macrophages

Ds  affects primarily elderly females with hyper-
osmolar hyperglycemia, but cases have been de-
scribed in other groups as well [9]. For example, 
Das et al. reported the occurence of Ds  in two 
young males with diabetic ketoacidosis. There have 
been only a few cases of Ds  so far in children, in-
cluding one in a teenager with subacute onset of 
hemichorea accompanied by weight loss, polydip-
sia and polyuria [10]. 

Although DS develops in the setting of nonke-
totic hyperglycemia, its onset may be delayed by 
some weeks after the episode, even when the hy-
perglycemic state has been controlled [11]. Ds  is 
considered reversible under insulin therapy, but if 
left untreated, Ds  may determine persistent symp-

toms and irreversible structural lesions [12]. Lucas-
sen et al. noted marked atrophy of the right caudate 
nucleus in a woman with poorly controlled type 2 
diabetes and persistent choreic movements of the 
left upper limb (of 4 years duration). There is also 
the possibility of recurrence of Ds , as was shown 
by Lin et al. in a 69-years-old female who suffered 
a relapse of hemichorea-hemiballismus during a 
period of normoglycemia. There was a correspond-
ing waxing-and-waning T1 change of the striatum 
on MRI [13].

Ds  has been reported to occur without chorea 
and ballismus. s ato et al. described the case of a 
58-years-old male with T1-hyperintense lesions of
the striatum, but who presented only with severe
altered consciousness [14]. Ds  can represent the
���manifestation of diabetes mellitus and should
be suspected in patients with sudden onset of
hemichoreic movements without a prior history of
diabetes [15].

a lthough usually unilateral, Udare et al. report-
ed a case of bilateral DS in a 79-years-old male 
with known type 2 diabetes, who presented with 
bilateral chorea-ballismus and altered sensorium 
[16]. Notheworthy is also the case described by Lin 
et al., in which diabetic striatopathy coexisted with 
another rare diabetes-related complication, namely 
moyamoya disease [17]. 

cONcLUsIONs

Diabetic striatopathy is uncommon, but should 
be suspected in the appropriate setting of acute-on-
set movement disorder and hyperglycemia, in pa-
tients with or without prior history of diabetes mel-
litus. Our case was particular since the patient had 
no hemichorea-hemibalismus syndrome, but rather 
a clinical picture mimicking stroke. 
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