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Abstract
Objective To explore the clinical manifestations, diagnosis, treatment, and pathogenesis of diabetic striatopathy (DS) to 
improve the understanding of the disease and avoid misdiagnosis or underdiagnosis.
Methods The clinical, laboratory, and imaging data of 6 patients (5 Asian females and 1 Asian male) with diabetic striatum 
were analyzed retrospectively, and the related literature was reviewed.
Results All 6 patients showed hyperglycemia, 5 patients presented with involuntary movement of unilateral limbs, and 1 with 
unilateral limb numbness. Besides, 5 patients (except case 3) underwent MRI examinations that showed hyperintensity in 
unilateral caudate and lentiform nucleus on T1-weighted images. And all 6 patients who underwent brain CT examinations 
showed hyperdensity or isodensity in unilateral caudate and lentiform nucleus. None had a family history of similar abnor-
mal movements. After blood glucose control and symptomatic support treatment, the symptoms of all patients improved to 
various degrees, and reexaminations showed that the lesions gradually disappeared.
Conclusion Diabetic striatal disease is a rare complication of diabetes mellitus, the result of a combination of different patho-
genesis. It is characterized by hyperglycemia, hemichorea, and contralateral striatal T1WI hyperintensity or CT hyperdensity. 
Both ketosis and nonketotic hyperglycemic hemichorea have typical imaging manifestations. The prognosis is excellent when 
this disease is detected early, and the lesions can be gradually absorbed and dissipated with glycemic control.
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Introduction

Diabetic striatopathy (DS) is one of the rare and life-
threatening complications of diabetes mellitus [1]. It has 
been usually described in diabetic patients with poor gly-
cemic control, especially in elderly Asian females with 
type 2 diabetes mellitus. The onset of the disease presents 
multiple neurological dysfunctions, especially involuntary 
movements, including hemiballism and hemichorea. The 

typical neuroimaging features of the contralateral stria-
tum are hyperdensity on CT scans and hyperintensity on 
T1-weighted MR images [2, 3]. In clinical practice, DS has 
various manifestations. Therefore, it is less recognizable 
and easily misdiagnosed or underdiagnosed. In this study, 
the clinical, laboratory, and imaging data of 6 DS patients 
were retrospectively analyzed, and the related literature was 
reviewed to improve the understanding of DS.

Case presentations

Case 1

A 72-year-old woman diagnosed with type 2 diabetes mel-
litus 1 year ago and managed with insulin, in addition to 
a history of hypertension and coronary heart disease, pre-
sented with involuntary movements involving her left arm 
and left leg, and the movements had not spread to her trunk 
and other limbs, or to face. Laboratory examinations showed 
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blood glucose 24.0 mmol/L, urinary ketone bodies (+ +), 
HbA1c 20.07%, serum osmolality 305 mOsm/L, urine glu-
cose (+ +), leukocyte count 14.35 ×  109, and proportion 
of neutrophils 80%, with normal renal, liver, and thyroid 
function tests. The serum ceruloplasmin was normal and no 
KF ring was found in the cornea. On clinical examination, 
body temperature was 36.6 °C, pulse rate was 101 beats/
min, respiratory rate was 18 breaths/min, and blood pressure 
was 171/111 mmHg. On neurological examination, she had 
brief involuntary movements of the left upper limb; this was 
accompanied by brief non-rhythmic repetitive movements 
at the left leg. The examinations of dysarthria, postural 
instability ataxia, and myoclonus are negative. The mus-
cle strength examination of the limbs was not conducted 
due to the patient’s noncooperation; the muscle tone was 

slightly low. As for radiological images on admission, head 
CT showed that the right caudate and lenticular nucleus 
were hyperdensity with a value of about 56 Hu (Fig. 1a), 
and chest CT showed pulmonary inflammation. After all the 
examination, the patient was given a subcutaneous injection 
of insulin to control blood glucose and therapies related to 
maintaining electrolyte balance and controlling blood pres-
sure. On day 3, CT reexamination showed hyperdensity in 
the right caudate and lentiform nucleus, with a similar extent 
as before. Pulmonary inflammation was also obviously 
reduced. MRI was performed, and the right caudate and 
lentiform nucleus showed hyperintensity on T1-weighted 
images, hypointensity on T2-weighted images, hypointensity 
on fluid-attenuation inversion recovery (FLAIR) sequences, 
hyperintensity on MRA source images, hypointensity on 

Fig. 1  Imaging examinations 
of case 1. Computed tomogra-
phy (CT) of the brain on July 
30, 2020 (a) and magnetic 
resonance imaging (MRI) of 
the brain on August 2, 2020 
(b-e) and August 6, 2020 (f, 
g). (a) The unenhanced axial 
CT images showed hyperden-
sity in the right caudate and 
lentiform nucleus, and the CT 
values was about 56 Hu. (b) 
The right caudate and lentiform 
nucleus showed hyperintensity 
on T1-weighted images. (c) 
The right caudate and lentiform 
nucleus indicated hypointensity 
on T2-weighted images. (d) 
The right caudate and lentiform 
nucleus with hypointensity 
on fluid-attenuation inversion 
recovery (FLAIR) sequences. 
(e) The right caudate and 
lentiform nucleus showed 
hyperintensity by diffusion 
weighted imaging (DWI), and 
the ADC value of the abnormal 
lesion center was 0.641 × 10 − 3 
mm2 /s. (f) The right caudate 
and lentiform nucleus with 
hypointensity on MRA source 
images. (g) The bilateral basal 
ganglia showed isointersity 
with punctate hypointersity on 
susceptibility weighted imaging 
(SWI)
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diffusion-weighted imaging (DWI), and the ADC value of 
the abnormal lesion center was 0.641 ×  10−3  mm2/s. Moreo-
ver, it also revealed isointensity with punctate hypointensity 
on SWI in the bilateral basal ganglia (Fig. 1b–g). Based on 
the above presentation, a diagnosis of diabetic striatopathy 
associated with ketotic hyperglycemia was made. On the 6th 
day, the patient’s condition improved, blood pressure and 
blood glucose were well controlled, muscle strength of the 
limbs was back to normal, and consciousness was clear. The 
patient has completely recovered from hemichorea.

Case 2

A 74-year-old woman presented to us with a 5-day history 
of involuntary movements, which were characterized by 
involuntary, brief, irregular dancing of the right limb with-
out obvious inducement. The patient had been diagnosed 
with type 2 diabetes mellitus 12 years ago. After the diag-
nosis, insulin injection and oral hypoglycemic agents were 
used for hypoglycemic treatment. The patient stopped tak-
ing oral hypoglycemic agents and monitored blood glucose 
irregularly. Records revealed that fasting blood glucose 
was about 11–14 mmol/L; 2 h postprandial blood glucose 
was as high as 19 mmol/L. She also suffered from blurred 
vision in the right eye. She did not complain about any 

other symptoms such as obvious hand and foot numbness, 
intermittent claudication, and foam urine. The patient 
also has a history of coronary heart disease and cerebral 
infarction for over 10 years. On laboratory examinations 
at admission, blood glucose was 15.93 mmol/L, HbA1c 
10.40%, urine glucose (+ +  + +), and urinary ketone bod-
ies (-). The unenhanced axial CT images showed hyper-
density in the left lentiform nucleus with a CT value of 
about 43 Hu (Fig. 2a). Brain MRI showed hyperinten-
sity on T1-weighted images (Fig. 2b), hypointensity on 
T2-weighted images, T2-FLAIR images, and DWI scans. 
MRA source images (Fig. 2c) also revealed hyperintensity 
in the left lentiform nucleus as compared to the right. SWI 
showed isointensity in bilateral basal ganglia with punc-
tate hypointensity in the left basal ganglia; ASL showed 
hypoperfusion in the left basal ganglia (Fig. 2d,e). On the 
third day of admission, urine biochemical examination 
of urine microalbuminuria/creatinine was 300.70 mg/g, 
and urine microalbumin 21.77 mg/L, suggesting diabetic 
nephropathy. CT examination suggested a high-density 
shadow in the left basal ganglia area, with a CT value of 
about 40–45HU. The patient received active hypoglycemic 
treatment, lipid-lowering and platelet control treatment, 
and symptomatic treatment such as nourishing nerves and 
improving sleep. After 10 days, the patient’s blood glucose 
was well controlled and her condition gradually improved.

Fig. 2  Imaging examinations of 
case 2. Computed tomography 
(CT) of the brain on October 
08, 2021 (a) and magnetic 
resonance imaging (MRI) of 
the brain on October 05, 2021 
(b,c), and October 10, 2021(d, 
e). (a) The unenhanced axial CT 
images showed hyperdensity 
in the left lentiform nucleus, 
and the CT values was about 
43 Hu. (b) The left lentiform 
nucleus showed hyperintensity 
on T1-weighted images. (c) The 
left lentiform nucleus indicated 
hyperintensity on MRA source 
images. (d) SWI demomstrated 
isointensity in bilateral basal 
ganglia with punctate hypoin-
tensity in the left basal ganglia. 
(e) Magnetic resonance arterial 
spin labeling(ASL) showed 
hypoperfusion in the left basal 
ganglia with the CBF valus of 
29.456 mL/(100 g × min), while 
the CBF values of contralat-
eral region was 50.608 mL/
(100 g × min)
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Case 3

A 76-year-old female presented with symptoms of saliva-
tion, left-sided limb weakness, accompanied by the tightly 
closed left eye 5 days before, but had no obvious cause. She 
also complained about discomfort in the left head and neck, 
verbal reduction, and decreased left limb movement with 
intermittent episodes of about 20 min, which could improve 
spontaneously in a few minutes without any treatments, no 
limb twitching, no impaired consciousness, no panic, chest 
tightness, or chest pain, and still left-sided limb weakness 
after the episodes. The patient had a history of coronary 
artery disease, pulmonary embolism, hypertension, and 
ulcerative colitis; she was also allergic to penicillin. Labo-
ratory examinations showed that random blood glucose was 
17.55 mmol/L, HbA1c 20.10%, blood sodium 129 mmol/L, 
blood chloride 94 mmol/L, and D-dimer 2.34 mg/L. MRI 
was not performed on this patient due to the history of 
coronary stenting. The right caudate and lentiform nucleus 
showed hyperdensity with a CT value of about 59 Hu on the 
CT scan (Fig. 3a). Combined with the brain CT examina-
tion, high blood glucose and symptoms of paroxysmal dys-
tonia, the patient was considered to have a high possibility 
of DS. During hospitalization, the patient developed left-
sided orofacial and eyelid spasms and recurrent fever. She 
was treated with insulin intravenous hypoglycemic therapy, 
and rehydration support therapy to correct hyponatremia 
and hypochloremia with symptomatic treatment including 
antibiotics, diazepam, phenobarbital, and sodium valproate. 
During hospitalization, two-repeat cranial CT examinations 
showed a gradually decreased hyperdensity in the right cau-
date and lentiform nucleus (Fig. 3b,c), with a CT value of 
approximately 33 Hu in the right basal ganglia region at 
discharge (Fig. 3d). The patient’s condition improved at the 

time of discharge, with significant recovery of speech and 
limb function, more flexible movement of the left upper 
limb, and better muscle strength in all limbs.

Case 4

An 80-year-old male presented due to sudden unconscious-
ness with the right limb convulsions and fever. The abnor-
mal movement involved both upper- and lower-limbs and 
were continuous. CT examination showed isodensity in the 
left caudate and lentiform nucleus and the CT value was 
about 33 Hu. T1-weighted images (Fig. 4a) demonstrated 
a region of hyperintensity in the left caudate and lentiform 
nucleus, which was slightly hyperintensity on DWI images, 
and the ADC value of the abnormal lesion center was 
0.739 ×  10−3mm2/s. Chest CT suggested pneumonia and the 
number of cells in cerebrospinal fluid was normal. After the 
patient was diagnosed with viral encephalitis, status epilepti-
cus, and pneumonia, he received antiviral, anti-infection, and 
anti-epilepsy treatment. He developed series of symptoms, 
such as paroxysmal involuntary movement of the right limb 
and labial twitch, within 18 days of discharge. Cerebrospinal 
fluid examination showed anti-leucine-rich glioma-inacti-
vated 1 (LGI1) IgG positive; Pandy test was weakly positive; 
acid-fast stain, ink dyeing, and fungal culture were negative. 
Autoantibodies such as anti-SSA, anti-SSB antibodies, and 
anti-Sm antibodies were negative. Erythrocyte sedimenta-
tion rate (ESR), thyroid function, liver and kidney function, 
and tumor markers were normal. Random blood glucose was 
9.7 mmol/L, HbA1c 9.0%, urine glucose (+ +), and urinary 
ketone body (-), considered as convulsion caused by anti 
LGI1 autoimmune encephalitis initially. MRI showed that 
the left caudate and lentiform nucleus showed hyperinten-
sity on T1-weighted images, but the range was extended 

Fig. 3  Fig. 3. Imaging examinations of case 3. Computed tomography 
(CT) of the brain on August 13, 14 and 20, 2020 (a-c) and September 
05,2020 (d). (a-c) The unenhanced axial CT revealed hyperdensity 
in the right caudate and lentiform nucleus, and the CT value of the 

abnormal lesion center was about 59Hu, 54Hu, 51Hu. (d) The disap-
pearance of the hyperdensity the right caudate and lentiform nucleus 
on CT scans, and the CT value of the abnormal lesion center was 
about 33 Hu
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than before, isointensity on T2-weighted images, slightly 
hyperintensity on T2-FLAIR images, slightly hyperintensity 
on DWI images with the ADC value of the abnormal lesion 
center of 0.667 ×  10−3  mm2/s (Fig. 4b–e), and hyperintensity 
on MRA source images. The patient was managed with phe-
nytoin sodium, insulin, and antibiotic, then his blood glucose 
level remained normal and the hemichorea was controlled. 
Repeated CT showed isodensity in the left caudate and len-
tiform nucleus with a CT value of about 30 Hu (Fig. 4f). His 
clinical manifestations, laboratory examination results, and 
imaging changes strongly suggested DS, but other causes of 
chorea such as autoimmune encephalitis could not be ruled 
out.

Case 5

A 90-year-old woman with 30-year history of type 2 dia-
betes mellitus admitted to the hospital due to paroxysmal 
involuntary choreic movements of her right upper limb 
without obvious inducement 2 months ago, accompanied 
by involuntary shaking of the right eye and right corner of 
the mouth. Involuntary movements occurred intermittently 
and occasionally at first, then the frequency increased gradu-
ally, and worsened when emotional tension occurs. There 
was no additional extrapyramidal sign, especially no rigid-
ity or bradykinesia. The patient had a 40-year history of 
hypertension, treated with reserpine, and a 30-year history 

of coronary heart disease, untreated. Laboratory examina-
tion the next day revealed that fasting blood glucose was 
8.39 mmol/L, HbA1c 9.9%, urine glucose (+ +), no abnor-
mality in other biochemical examinations. Brain MRI dem-
onstrated that the left caudate and lentiform nucleus showed 
hyperintensity on T1-weighted images (Fig. 5a), hypoin-
tensity on T2-weighted images, slightly hyperintensity on 
T2-FLAIR images, and hyperintensity on MRA source 
images (Fig. 5b–d). There was no obvious diffusion limita-
tion on diffusion-weighted imaging (DWI), and the ADC 
value of the abnormal lesion center was 0.994 ×  10−3  mm2/s. 
The patient underwent dietary restrictions to treat diabe-
tes, added hypoglycemic drugs if necessary, combined with 
antihypertensive and lipid-lowering therapy. The involuntary 
movement of her right upper limb reduced significantly after 
these treatments. On the third day of admission, cranial CT 
showed slightly hyperdensity in the left caudate and lenti-
form nucleus with a CT value of about 37 Hu (Fig. 5e). On 
the sixth day of admission, the patient’s involuntary facial 
twitch was completely mitigated and the symptoms of the 
right limb were significantly relieved.

Case 6

A 73-year-old woman with a history of type 2 diabetes mellitus 
for 7-8 years and hypertension for 10 years was hospitalized 
with right hemiballism for 10 days and had no limb weakness, 

Fig. 4  Imaging examinations 
of case 4. Magnetic resonance 
imaging (MRI) of the brain 
on November 14, 2017 (a) 
and December 01, 2017 (b-e), 
and computed tomography 
(CT) of the brain on April 01, 
2018 (f). (a) The left caudate 
and lentiform nucleus showed 
hyperintensity on T1-weighted 
images on November 14, 2017. 
(b) The left caudate and lenti-
form nucleus showed hyperin-
tensity on T1-weighted images 
on December 01, 2017, but 
the range was extended. (c-e) 
The left caudate and lentiform 
nucleus showed isointensity on 
T2-weighted images, slightly 
hyperintensity on T2-FLAIR 
images, slightly hyperintensity 
on DWI images. (f) The unen-
hanced axial CT images showed 
isodensity in the left caudate 
and lentiform nucleus with the 
CT value of about 30 Hu
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facial spasm, nystagmus, or other cerebellar signs. Neurological 
examination was normal except for the abnormal movements. 
Brain MRI showed hyperintensity on T1-weighted images, 
hypointensity on T2-weighted images, T2-FLAIR (Fig. 6a–c), 
and DWI scans in the left caudate and lentiform nucleus. Brain 
CT showed hyperdensity in the left caudate and lentiform 
nucleus (Fig. 6d). Chest CT showed pulmonary inflammation. 
Laboratory examination on the next day showed that blood glu-
cose was 15.02 mmol/L, HbA1c 10.70%, urine glucose (+ +). 
Combined with the medical history, clinical manifestations, 
and auxiliary examination results, intracranial hemorrhage 
was tentatively diagnosed. After 5 days of antihypertensive and 
hypoglycemic treatments, the involuntary movements of the 
patient’s right limb were significantly relieved. Excluding acute 
intracerebral hemorrhage, combined with clinical and radio-
graphic findings, the patient was diagnosed with DS finally. 
At the time of discharge, the patient’s choreic movements and 
the symptoms of the lungs were significantly improved. CT 
reexamination showed that the density and range of lesions in 
the left basal ganglia decreased (Fig. 6e).

Discussion

Neurological complications of diabetes mellitus mainly 
include stroke, peripheral neuropathy, and seizures [4]. 
Studies have shown that DS occurs mostly in elderly Asian 

women with type 2 diabetes mellitus who have poor gly-
cemic control and are rare in type 1 diabetes mellitus 
and DKA [3, 5–13], and even rarer in type 3C diabetes 
[14]. According to a meta-analysis, the mean age of DS 
patients was 71 years [15], and in the present cases, one 
male and five female; the mean age of the six patients were 
77.5 ± 6.75 years (72–90 years), which was generally con-
sistent with previous reports [15]. All six patients had type 
2 diabetes mellitus and all presented with elevated blood 
glucose (8.39–24.0 mmol/L) and HbA1c (9.0–20.40%) on 
admission, which was generally consistent with reports 
(Table 1) [3]. Non-ketotic hyperglycemia, unilateral limb 
choreographic dyskinesia, and striatal abnormalities on 
neuroimaging are typical signs of DS. Previous studies 
have found that chorea associated with hyperglycemia 
occurs mostly unilaterally and rarely bilaterally; a few 
may occur in hypoglycemic states or after correction of 
hyperglycemia [1, 16–18], and a few DS cases reported no 
chorea [18–20] or had nonchoreic and nonballistic move-
ments [7, 12, 14, 18, 21, 22]. The imaging manifestation 
may also be unremarkable [16, 18, 23]. Dubey et al. [18] 
studied 59 diabetic patients with acute dyskinesia and 
found that 44.1% of the patients had abnormal striatal 
signals, while the majority of the patients (55.9%) did 
not have abnormal striatal signals, and the proportion of 
male patients in this study was higher (52.5%), which was 
different from previous studies. In this study, 41 (69.5%) 

Fig. 5  Imaging examinations 
of case 5. Magnetic resonance 
imaging (MRI) of the brain 
on October 4, 2019 (a-d) and 
computed tomography (CT) 
of the brain on October 5, 
2019 (e). (a) The left caudate 
and lentiform nucleus showed 
hyperintensity on T1-weighted 
images. (b-d) The left caudate 
and lentiform nucleus showed 
hypointensity on T2-weighted 
images, slightly hyperintensity 
on T2-FLAIR images, hyperin-
tensity on MRA source images. 
(e) The unenhanced axial CT 
images showed slightly hyper-
density in the left caudate and 
lentiform nucleus with the CT 
value of about 37Hu
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had choreic or ballistic movements and 18 (30.5%) had 
nonchoreic or nonballistic movements; the latter include 
myoclonus, dystoni, facial spasm, restless leg syndrome, 
tremors, and Parkinsonism. As the number of reports about 
DS increases, so does the number of manifestations of 
DS [12]. Due to the relative rarity of DS, it is highly sus-
ceptible to misdiagnosis or missed diagnosis, especially 
when the clinical and imaging manifestations are atypical, 
and the actual incidence may be higher than 0.0001% [3]. 
Ketotic hyperglycaemic hemichorea is a very rare compli-
cation, mostly diagnosed in young type 1 diabetic patients 
[9, 12], but there are still fewer reports about DS in elderly 
type 2 diabetic patients; in the present study, patient 1 is 
an elderly female with type 2 diabetes mellitus, and there 
are only three previous reports involving fore cases of type 
2 diabetes mellitus in the elderly [9, 13, 24].

The pathophysiological basis of DS is unclear. Chorea 
can also occur after hypoglycemia or blood glucose correc-
tion, which suggests that long-term hyperglycemia may cause 
pathological changes in the striatum. However, the develop-
ment of dance symptoms cannot be determined whether they 
are related to acute or chronic injury [25]. Hyperglycemia 
causes metabolic disorder [26], destroys the blood–brain bar-
rier, leads to the insufficient blood supply, acidosis, and brain 
edema in the basal ganglia, and then metabolic disorder in the 
basal ganglia, resulting in dance symptoms.

At present, several hypotheses have been proposed at home 
and abroad to elucidate the pathogenesis of DS. ⑴ Micro-
vascular disease theory. Yoshinori et al. [27] found obvious 
patchy necrosis and edema, reactive astrocytosis, and small 
vessel disease with macrophage, lymphocyte infiltration, and 
erythrocyte extravasation in the affected basal ganglia through 
biopsy. Among them, small vessel disease was characterized 
by obliteration of small artery lumen, strikingly thickening 
of all three layers of the wall, hyaline change, and remark-
able proliferation of small blood vessels, which were similar 
to diabetic retinopathy. In this study, patient 2 had diabetic 
retinopathy and diabetic nephropathy, combined with pre-
vious studies [18, 28], showed that there was correlation 
between striatal lesions and microangiopathy. ⑵ Infection 
and autoimmune inflammatory response theory. Battisti and 
Wang [29, 30] found that autoimmune inflammatory reaction 
was involved in DS in some cases. Such patients had a his-
tory of respiratory or urinary system infection before illness, 
and IgG level was increased in cerebrospinal fluid. In addi-
tion, studies found that there was a small amount of lympho-
cytic infiltration around the blood vessels of the lesions in 
the basal ganglia [27]. All these indicate that inflammatory 
lesions caused by central nervous system infection may be 
involved in the pathogenesis. Ghosh et al. [10] reported a case 
of new-onset diabetes with COVID-19 infection and chorea 
in a patient who was found to be positive for urinary ketone 

Fig. 6  Imaging examinations 
of case 6. Magnetic resonance 
imaging (MRI) of the brain 
on Setemper 19, 2015 and 
computed tomography (CT) of 
the brain on Setemper 19, 2015 
and Setemper 28, 2015. (a-c) 
The left caudate and lentiform 
nucleus showed hyperintensity 
on T1-weighted images, hypoin-
tensity on T2-weighted images, 
hypointensity on T2-FLAIR 
images. (d)The left caudate 
and lentiform nucleus revealed 
hyperdensity on CT scan. (e) 
CT reexamination showed the 
density and range of lesions in 
the left basal ganglia decreased
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and associated with acidosis after admission to hospital; MRI 
T1WI showed typical hyperintersity in the contralateral stria-
tum, and the final diagnosis was DS. Firstly, SARS-COV-2 
infection can cause transient or permanent hyperglycemia in 
people with previously normal blood glucose levels through 
a variety of mechanisms. In addition, SARS-CoV-2 infection 
can induce DKA and damage striatum by interfering with 
cell metabolism and inducing immune cell aggregation. In 
the end, SARS-CoV-2 infection and DKA can cooperate to 
cause dancing symptoms. Infection can not only affect blood 
glucose metabolism, but also promote the emergence of cho-
rea. This case also suggests that DS induced by DKA may be 
the result of multiple mechanisms. The cerebrospinal fluid 
examination of patient 4 showed that LGI1 IgG was positive 
and Pandy test was weakly positive, which was considered to 
be convulsion caused by anti LGI1 autoimmune encephalitis. 
In addition, in this group of cases, 3 patients were accompa-
nied by pulmonary infection at admission. Combined with 
previous studies, the role of inflammation in the pathogenesis 
of DS cannot be ruled out. ⑶ Ischemic injury theory. In the 
present study, ASL scan of patient 2 showed hypoperfusion in 
the left striatum. Some scholars performed SPECT examina-
tion on patients with DS [17], and the results showed that the 
lesions were ischemic, and the above supported the ischemic 
injury theory.

The DS imaging presentations were characteristic, i.e., 
T1WI hyperintensity and CT hyperdensity focus in the con-
tralateral basal ganglia of the affected limb at the early onset, 
and T2WI and DWI signals are not characteristic and can 
be hyper-, iso-, hypo-, or mixed intensity. With the effec-
tive control of hyperglycemia, the lesions can be gradu-
ally absorbed and dissipated [29, 31], and such reversible 
imaging changes have not been seen in other metabolic or 
structural lesions in the basal ganglia region. The patho-
physiological basis for the imaging manifestations of DS has 
not been conclusively established, and various hypotheses 
such as speckled hemorrhages, ischemic lesions, glial cell 
proliferation, reversible calcium salts deposition, and Wal-
lerian degeneration have been proposed [32]. The ranges of 
abnormalities on CT and MRI in each of the five patients in 
present study were not identical, indicating that CT hyper-
density and T1WI hyperintensity may be caused by differ-
ent pathophysiological mechanisms, suggesting that DS is 
unlikely to be due to a single cause. It has been suggested 
that the persistent hyperglycemic state leads to the dysfunc-
tion of blood–brain barrier, and leakage of red blood cells 
from the capillaries in the deep gray matter, forming speck-
led hemorrhages [30]. The CT examination of our 6 patients 
all showed hyperdensity in the affected area with CT value 
of 33–59Hu, and the SWI examination of patient 2 showed 
patchy low signal of lentiform nucleus, and the MRA source 
images showed hyperintensity of basal ganglia in 5 patients, 
and it was consistent with the range of hyperintensity on Ta
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T1WI. According to the changes of MRI in different periods 
of cerebral hemorrhage, all patients showed hyperintense on 
T1WI and variable signal in T2WI, which indicated that the 
hemorrhage was in subacute stage and deoxyhemoglobin 
was transformed into methemoglobin; the latter was a para-
magnetic substance, which made T1WI significantly high 
signal. The imaging features of the present patients were 
consistent with the autopsy findings of Yoshinori, Mestre, 
et al. [27, 33], supporting the hemorrhage hypothesis. The 
hemorrhage was limited to caudate and lentiform nucleus, 
and did not involve the internal capsule, and there was no 
edema or occupying effect, unlike conventional intracerebral 
hemorrhage. DW-MRI is sensitive to changes in the diffu-
sion of water molecules. ADC maps indicated that the dif-
fusion of molecules is restricted by structures such as cell 
membranes, and reflected the microstructure of the cellular 
environment. The ADC values of the abnormal lesion cent-
ers gradually increased with glycemic control and improve-
ment of clinical symptoms, which was consistent with the 
view of some scholars that the apparent diffusion coefficient 
(ADC) of DWI can be used to determine the area of involve-
ment and prognosis of DS patients [32, 34]. Shan et al. [35] 
biopsied lesions in the basal ganglia region of DS patients 
and found obese astrocyte aggregates. It was suggested that 
the ADC values of the lesions were lower than those of the 
contralateral side due to obese astrocyte aggregates and 
cytotoxic edema caused by abnormal oxygen metabolism in 
the basal ganglia area in the early stage of the disease, while 
their intracytoplasmic protein hydration layer caused T1WI 
high signal changes, while the ADC values of the affected 
side gradually increased with the absorption of the lesions 
and increased local water molecular activity.

MRI and CT are the most common imaging tests for DS, 
but they have different sensitivities to DS. Chua et al. [3] 
compared the brain MRI and CT findings of 176 patients 
with DS, and found that the sensitivity of the two was 
95.33% and 78.86%, respectively. In addition, MRI is more 
accurate than CT in detecting the changes of lesions in DS 
patients. In this study, the brain MRI and CT examination 
of the patients at the same period showed the same lesion 
location, but in terms of scope, the MRI showed a relatively 
larger range, and it was easier to show a clear edge. The 
above shows that MRI has more advantages than CT in 
detecting DS [3, 18].

The clinical manifestations of some patients were not 
consistent with the imaging findings, for example, bilateral 
involuntary movement with unilateral striatum lesions or 
unilateral involuntary movement with bilateral striatum 
lesions or unilateral involuntary movement with ipsilateral 
striatum disease; the mechanism of this condition is not clear 
[25]. Some patients had no lesions in the striatum, and a 
study using MRS in patients with DS showed a lower NAA/
CR ratio in the diseased striatum, indicating neuronal loss or 

damage [25]. Despite its normal MRI appearance, its func-
tion was impaired [25], which may be one of the reasons 
why there is no obvious correlation between the differences 
in imaging findings and the severity and duration of chorea 
in DS patients. Although DS is a reversible disease, in the 
study of Ghosh et al. [21], the striatum on the affected side 
was atrophied without abnormal signal, which indicates the 
diversity of imaging findings of DS; it is suggested that stri-
atal atrophy may be the final trend of imaging abnormalities 
in DS, especially those without active treatment [36].

There were several limitations to the present study. 
First, the number of cases was relatively small. Sec-
ond, combined with clinical manifestations and imag-
ing examinations, we cannot rule out the possibility of 
other diseases, or dance symptoms were the result of DS 
and other factors, especially when dance symptoms are 
not completely resolved after glycemic correction; other 
disease-related effects cannot be ruled out [6, 11, 25]. For 
example, case 4 was accompanied by epilepsy, and anti-
LGI1 encephalitis cannot be ruled out. In addition, most 
patients were not followed up in time after discharge; it is 
impossible to know the recovery degree and duration of 
the disease and final evolution of imaging performance.

Conclusion

DS has a good prognosis, and chorea symptoms can be 
relieved by controlling blood glucose at the beginning of 
the disease course, and dopamine receptor antagonists 
can be added in severe patients. In recent years, there 
are more and more atypical cases of DS, which make 
the differential diagnosis more difficult. After control-
ling the blood glucose, the clinical symptoms are relieved 
or disappeared. The above indicates the importance of 
rapid blood glucose measurement in patients with acute to 
subacute paroxysmal dyskinesia, regardless of their past 
blood glucose status; it is of great significance to detect 
blood glucose in time for early detection, treatment, and 
differential diagnosis of the disease. Timely brain imag-
ing examination and active control of blood sugar can 
avoid misdiagnosis and delayed treatment.
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