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Introduction 

The cerebellum is relatively resistant to hypoglycemia according to studies on the severity of metabolic 
alteration [1J [2J [3J [4J [5J [6J or pathologic change. [2J [7J [BJ [9J In addition, many studies have indicated the 
following possible mechanisms: a more efficient glucose transporter system, [10J [11J a denser capillary 
network, [12J or less reduction of the autoregulatory capacity during hypoglycemia [13J in the cerebellum 
than in other brain regions. 

In a PET study of men with diabetes, [14J it was demonstrated that the cerebellum has different glu 

cose kinetics compared with the cerebral cortex; a higher K, (rate constant for glucose uptake) and a 
lower k3 (rate constant for glucose phosphorylation). Accordingly, the higher rate of glucose extraction 
from the blood and its lower utilization rate-the rate of phosphorylation and rate of utilization can be 
used interchangeably [15J -in the cerebellum account for its resistance to hypoglycemia. 

We describe a case of selective cerebellar dysfunction due to hypoglycemia and its possible mechanism. 
We assessed the regional glucose kinetics of the brain with quantitative dynamic PET to explain the 
unusual vulnerability to hypoglycemia in the patient's cerebellum. 

Methods. 

Patient history 
A 52-year-old woman presented with dysarthria and ataxia. She had a 24-year history of diabetes mellitus 
managed with insulin and oral hypoglycemic agents. On the day of admission, she felt a hunger sensation, 
dizziness, and palpitation on awakening. She could not remain standing without assistance, and her upper 
limbs trembled when outstretched. Her blood sugar level was 2.98 mmollL in the emergency room and rose to 
5.18 mmol/L after glucose infusion. The palpitation and sweating disappeared after glucose correction, but 
ataxia, dysarthria, and mild dizziness continued. Three days before admission, she had experienced a similar 
episode of dysarthria and ataxia outlasting systemic hypoglycemic symptoms, which lasted for 20 minutes. 
There was no history of ataxia or migraine. No similar neurologic disease was reported in her family. 

Her temperature was 36 °C, pulse was 90/minute, and respirations were 18/minute. Initial blood pressure was 
160/80 mm Hg. Results of general physical examination were negative. On neurologic examination, the 
patient was alert and oriented with fluent speech. Bilateral gaze-evoked nystagmus and dysarthria were 
observed. Extraocular movements and the remaining cranial nerve functions were intact. Muscle strength and 
sensory examination were normal. The deep-tendon reflexes were ++ in the four extremities. The plantar 
responses were flexor. She showed moderate to severe dysmetria on the finger-to-nose test and prominent 
dysmetria on the heel-to-shin test, bilaterally. 
The results of a complete blood count and urinalysis were unremarkable. Chest X-ray and 
electrocardiography showed no abnormality. Her cerebellar dysfunction disappeared approximately 12 hours 
after its onset. Brain MRI and angiography (MRA) taken 30 hours after onset revealed no abnormality. 
Transcranial Doppler (TCD) was normal, and an echocardiography revealed no abnormality except mitral 
valve prolapse. 
Quantitative dynamic PET study was performed, and rate constants for glucose uptake (K, ), egress (k2 ), 
phosphorylation (k3 ), and regional cerebral metabolic rate for glucose (rCMR,," ) were obtained [16J in different 
brain regions using the three-compartment model described by Sokoloff et al. [17J We also obtained the values 
for four control subjects. This study was approved by the Institutional Review Board of the hospital. The 
patient and control subjects gave written consent. 

18F-FDG PET. 
1B F-FDG was synthesized and PET scans were performed at the PET center, Seoul National University 
Hospital, using an ECAT EXACT 47 scanner (Siemens-CTI, Knoxville, TN; spatial resolution 5.2 mm, 47 
contiguous planes, slice thickness 3.375 mm). 

Patient preparation. 
On the day of the PET scan, the patient fasted after breakfast. After local anesthesia, 20-gauge catheters 
were placed in the forearm veins of both arms using an aseptic technique. Normal saline was infused slowly 
to ensure the patency of the IV catheters. One catheter was used for insulin infusion and the other for glucose 
infusion. After the arterial collateral circulation of the right arm was checked for patency, the radial artery was 

http://www.mdconsult.comldas/articlelbodyI189757078-4/jorg=joumal&source= MI&s... 3118/2010 

srose
Highlight

srose
Highlight












