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CASE REPORT

Anesthetic management of a patient 
with chorea hyperglycemia basal ganglia 
syndrome planned for above knee amputation
Thirumurugan Arikrishnan, Deepak Chakravarthy, Aswini Kuberan*    and Suganya Srinivasan 

Abstract 

Background:  Chorea hyperglycemia basal ganglia syndrome is a rare disorder causing involuntary movements in 
both upper and lower limbs. Uncontrolled hyperglycemia causes neurotransmitter derangements in basal ganglia 
resulting in involuntary movements. These cases pose different challenges to anaesthesiologist in both general and 
regional anaesthesia.

Case presentation:  Here, we discuss a case of chorea hyperglycemia basal ganglia syndrome with lower limb gan-
grene posted for knee amputation done under spinal anaesthesia. Our patient had recurrent choreiform movements 
due to non-compliance to diabetic medications. Strict glycemic control always aids in reduction of choreiform move-
ments along with improved wound healing.

Conclusions:  Tight glycemic control and good anesthetic plan in perioperative period can reduce morbidity in 
patients affected with chorea hyperglycemia basal ganglia syndrome.
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Background
Chorea hyperglycemia basal ganglia syndrome (CHBG) 
is a rare condition characterized by hemichorea-hemib-
allism with uncontrolled blood sugars, the prevalence 
of which constitutes only 1% of all chorea-ballism cases 
(Gómez-Ochoa et al. 2018). It has a predilection towards 
elderly females of Asian ethnicity (Cosentino et al. 2016). 
Strict glycemic control is the cornerstone in its preven-
tion and management. There are no reports of patients 
with CHBG requiring anesthetic or surgical care. We 
present a case of CHBG with lower limb soft tissue infec-
tion posted for above knee amputation managed under 
spinal anesthesia.

Case presentation
A 69-year-old female, of BMI 18, known diabetic for past 
10 years presented with left lower limb diabetic gangrene 
and was planned for left above knee amputation. Past his-
tory revealed involuntary movements involving her right 
upper and lower limb 5 years back for which she was 
evaluated. Her laboratory investigations showed elevated 
sugars of 400 mg/dl with negative urinary ketones. Rheu-
matic chorea was ruled out by negative history for car-
ditis and arthritis, which was corroborated by low ASO 
(anti-streptolysin-O) titer. Hyperthyroidism was ruled 
out by normal TSH (thyroid stimulating hormone) value 
of 1.23. Coagulation profile, electrolytes, ceruloplasmin 
levels, erythrocyte sedimentation rate, renal, and liver 
functions were normal. Echocardiography showed mild 
aortic sclerosis with normal ejection fraction.

MRI (magnetic resonance imaging) had T1 hyper-
intensity in left basal ganglia without any blooming or 
restriction suggestive of metabolic etiology (Fig.  1). As 
there was no diffusion restriction, stroke as an etiology 
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for chorea was ruled out. Brain SPECT (single photon 
emission computed tomography) scan showed moderate 
hypoperfusion in left basal ganglia. In view of hypergly-
cemia and MRI suggesting metabolic etiology for basal 
ganglia hyperintensity, she was diagnosed with chorea 
hyperglycemia basal ganglia syndrome. She was treated 
with oral hypoglycemics and tetrabenazine, after which 
chorea resolved.

In her present admission, blood sugar was 300 mg/dl, 
with no ketoacidosis. HbA1C-8%. She had been non-
compliant to diabetic drugs. Examination revealed nor-
mal higher mental functions and choreiform movements 
involving orofacial region, tongue, and right upper limb 
more than the lower limb. These movements were asso-
ciated with hypotonia of right upper and lower limb. 
Though she had no respiratory distress or auscultatory 
abnormalities, she had abnormal breathing pattern due 
to chorea-induced respiratory dyskinesia. Since patient 
had lower extremity gangrene with pus pockets, we con-
sidered early surgery for source control of ongoing devel-
opment of sepsis. We chose spinal anesthesia as with 
general anesthesia, there was risk of respiratory muscle 
dysfunction, aspiration, and reported prolonged apnea. 
Under strict aseptic precautions, spinal anesthesia was 
administered in sitting position with 2 ml of 0.5% hyper-
baric bupivacaine through a 25-G Quincke needle and a 
sensory level of T10 was obtained. Surgery lasted for 1 h. 
Since random blood sugar was high (256 mg/dl), insulin 
infusion was started for sugar control. Intraoperatively 

lower limb chorea abolished after spinal and upper limb 
movements were reduced with midazolam. Post-oper-
atively, chorea manifested in the lower limb after spinal 
level regressed and reduced over a period of 5 days once 
tight blood sugar control was achieved.

Discussion
Chorea hyperglycemia basal ganglia syndrome (CHBG) 
also known as non-ketotic hyperglycemic hemichorea 
or diabetic striatopathy, is a condition caused by chronic 
hyperglycemia. The triad of CHBG involves non-ketotic 
hyperglycemia, chorea-ballism, and basal ganglia hyper-
intensities on neuroimaging (Chang et  al. 2017). The 
exact mechanism is not well understood. Hyperglycemia 
cause local shift of aerobic brain metabolism to anaero-
bic metabolism. Also, hyperglycemia induced hyper-
viscosity causes a reduced regional cerebral blood flow. 
During anaerobic metabolism, GABA (gamma amino 
butyric acid) becomes the main energy source for brain 
leading to its depletion (Chang et al. 2017). During keto-
sis, ketones are used as energy source, and GABA is 
produced from acetoacetate. GABA being an inhibitory 
neurotransmitter, its depletion leads to excitatory out-
put and involuntary movements. This is postulated as 
the reason for chorea-ballism not occurring in ketosis 
(Aquino et al. 2015). The predilection of CHBG in post-
menopausal women is explained by estrogen deficiency 
causing sensitization of nigrostriatal dopamine receptors 
(Sitburana and Ondo 2006).

MRI hyperintensities involve putamen in all cases, and 
caudate nucleus in 50% of cases (Cosentino et al. 2016). 
Other conditions causing hyperintense T1 abnormali-
ties on MRI include carbon monoxide, methanol, cyanide 
poisoning, and hyperammonemia from cirrhosis (Sper-
ling and Bhowansingh 2018). Our patient did not have 
any history or laboratory findings suggestive of these 
conditions. Hemichorea can occur in other conditions 
and so other causes of hemichorea, like stroke, neoplasm, 
thyrotoxicosis, liver dysfunction, Wilson disease, and 
rheumatic chorea, were ruled out based on the absence 
of neuropsychiatric symptoms, biochemical, and neuro-
radiological findings (Sperling and Bhowansingh 2018). 
Huntington chorea unlike other chorea presents with 
hypertonia rather than hypotonia.

Previous hospital record showed that the patient had 
involuntary movements involving only the right upper 
and lower limbs. However, at presentation involuntary 
movements were seen in orofacial region, tongue, and 
neck. We choose spinal anesthesia in our patient because 
in general anesthesia, risk of aspiration could be there 
due to disco-ordinated movements and residual neuro-
muscular blockade. Even though the elderly population 
exhibit increased sensitivity to succinylcholine, chorea 

Fig. 1  MRI brain–T1-weighted image reveals hyperintensity involving 
left putamen
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patients may exhibit prolonged apnea following induc-
tion with thiopentone and succinyl choline (Esen et  al. 
2006). As surgery was of shorter duration, we wanted to 
avoid general anesthesia induced unnecessary risk of pro-
longed apnea and delayed extubation. Also, in postopera-
tive period, risk of aspiration is very high due to sedative 
effects of anesthetic agents compounded with weakened 
airway reflexes.

Neuraxial anesthesia is relatively contraindicated in 
sepsis patients due to presence of coagulopathy, sys-
temic infection, and weakened action of local anesthet-
ics in vicinity of infection or acidosis. But our patient 
had bleeding time—1 min, clotting time—4 min and 30 
s, PT/INR (prothrombin time/international normalized 
ratio)—12 s/1.3, platelet count— 2.23lakhs/mm3. Also, 
she had raised TLC (total leucocyte count) of 16,000/
mm3, neutrophils 90%, mild metabolic acidosis. Consid-
ering the risk benefit ratio and pros and cons of spinal 
anesthesia over general anesthesia in this CHBG sce-
nario, we decided to administer spinal anesthesia in our 
patient.

Proper positioning for spinal anesthesia is challenging 
since these patients have continuous movements and can 
have self-sustain injury during positioning. We allotted 
two separate personnel to obtain sitting position for spi-
nal anesthesia. Painful lower limb lesion with involuntary 
movements precluded lateral positioning for spinal. After 
achieving subarachnoid block, patient was covered with 
warmers to prevent shivering and hypothermia.

If general anesthesia needs to be administered, pri-
mary focus should aim to provide airway protection with 
endotracheal intubation and rapid sequence induction. 
Centrally acting anti-cholinergics and pethidine should 
be avoided as they can worsen chorea by causing neuro-
transmitter imbalances. If required, glycopyrrolate can be 
used as it does not cross blood brain barrier. Induction 
agents like thiopentone and midazolam exhibit increased 
sensitivity in such patients. Hence such patients require 
less dosage and titrated administration should be prac-
ticed. Inhalational agents carry risks of increased shiv-
ering, generalized spasms and prolonged recovery (Esen 
et  al. 2006). TIVA (total intravenous anesthesia) using 
propofol is a good alternative. Avoid metoclopramide as 
it can exaggerate choreiform movements. Ondansetron 
can be used as a good alternative to metoclopramide. 
Also sedatives should be cautiously administered in these 
patients in titrated doses. Extubation after general anes-
thesia in patients with respiratory dyskinesia would be an 
added challenge. So, extra edge of caution has to be exer-
cised while extubating such patients.

Our patient had a relapse of hemichorea after the ini-
tial event which occurred 5 years back. Recurrence of 
chorea in cases of CHBG has already been described, 

following a new hyperglycemic episode especially in the 
setting of infection.

Conclusions
Prevention and treatment of CHBG lies in glycemic 
control (Aquino et  al. 2015). CHBG presents a benign 
spectrum of myriad diabetic complications, posing 
additional difficulties to the patient, thus emphasiz-
ing the need for strict glycemic adherence. We have 
addressed specific issues related to this case, like gly-
cemic control, airway management, positioning con-
cerns, and choice of anesthetic agents. Recent literature 
search regarding this case does not address all these 
issues which we faced during our experience in this 
case. Hence, such patients, when planned for an emer-
gency surgery, should be managed meticulously after 
appropriate planning to avoid undue complications.
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