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● This case report highlights  the detrimental effects of recurrent and prolonged 
hypoglycemia


●  The most severe effect is neuronal death visible on neuroimaging which can be mistaken 
for acute or chronic hypoxic injury 


○ High signal intensity on MRI is commonly seen in encephalitis, and epileptic seizure, 
can also be seen in metabolic disturbances


■  It can be seen in 8.6% of hypoglycemic patients 3


● With correction of the hypoglycemia, the high signal intensity also subsequently 
resolves 


● It is important that patients presenting with signs and imaging for ischemic injury also be 
assessed for recurrent signs and symptoms of recurrent hypoglycemia including:


○  Shaking, sweating, anxiety, and/or dizziness


● Severe hypoglycemia and neurological damage has extensive research in neonates,


○  But limited research exists for adults and diabetics, those commonly affected with 
recurrent hypoglycemic episodes

Purpose
● She became progressively obtunded with respiratory decline eventually requiring 

intubation


● Metabolic derangements were corrected:


○  Patient showed no improvement on neurological exam and family opted for hospice 
care 


● Considerations for the etiology of her spontaneously-resolved hypoglycemia include: 


○ Critical illness, malnourishment, and unknown intake of exogenous insulin 


○ Potentially lethal causes including cortisol insufficiency and endogenous 
hyperinsulinism were ruled out

Discussion
History of the Present Illness

● 55-year-old female with hypertension, end-stage renal disease noncompliant with 
hemodialysis, and polysubstance abuse arrives  to the ED with altered mentation


●  Initially nonverbal and only able to follow simple commands


●  Progressed to unresponsiveness with extremity withdrawal to noxious stimuli and intact 
brainstem reflexes


● She is a nondiabetic with a HgbA1c of 4.8 and not on any insulin regimen

Labs & Imaging
● Laboratory workup revealed the following several metabolic derangements:


○ Transfusion-requiring anemia, hyperkalemia, hyperammonemia, and uremia


● A period of refractory hypoglycemia lasting approximately 48 hours coincided with 
obtundation Table 1


● Neurological workup included:


○ EEG revealing triphasic waves and severe diffuse slowing


○ A lumbar puncture not indicative of infectious or inflammatory process


○ MRI noted  restricted diffusion of bilateral corona radiata and the splenium of the 
corpus callosum with a characteristic “boomerang sign,” read as global ischemic or 
anoxic injury Figure 1 & 2

Image 1 (MRI)

Clinical Course and Treatment

● Physicians treating comatose patients should recognize similarities in presentation in both 
imaging and history that can be confused with acute or chronic ischemic injury 3 


● Studies have shown an increased risk for dementia among patients with diabetes who 
have presented with multiple episodes of severe hypoglycemia 7


● With persistent hypoglycemia, exhaustion of essential nutrients glucose, lactate, and 
glutamate results in hypoglycemic encephalopathy or coma 2


●  Recurrent hypoglycemic states can deplete glutathione stores resulting in oxidative 
damage and neuronal death 3


● This case demonstrates hypoglycemia's potential for significant and insidious 
consequences 


● There is need for further research into mechanisms of hypoglycemia-induced neuronal 
death, as well as possible alleviating therapies


● Although reports of experimental treatments including N-acetyl-L-cysteine, pyruvate, and 
steroids have been published, these are sparse, and additional research would be of 
benefit 4,5,6


● A majority of the studies performed involve primarily neonatal hypoglycemia, addition 
research regarding severe hypoglycemia and possibly ischemic damage regarding adults 
would be of great interest

• Hypoglycemia commonly presents with coma and seizure and presents late in the course 
of severe hypoglycemia


○ This happens in part due  to depletion of energy-supplying substrates, but also 
cerebral edema 1


■ Steroids have had some effectiveness in treating encephalopathy related to 
hypoglycemia through a proposed mechanism of limiting cerebral edema 6


• Studies have shown that Pyruvate can potentially alleviate the grave consequences 
caused be severe and recurrent hypoglycemia 5


○ Increasing Pyruvate levels to 5 mM, about 100-fold higher than normal levels 
demonstrated a decreased neuronal death after both ischemia and hypoglycemia


○ A proposed mechanism is by bypassing a sustained impairment in glycolysis induced 
by PARP-1 activation


• Studies have shown that a large amount of the damage from hypoglycemia results from a 
mechanism similar to reperfusion injury with formation of reactive oxygen species 4


○ N-acetyl-cysteine is commonly used to treat acetaminophen toxicity through a 
replenishing of glutathione, but its ability to cross the blood brain barrier is unclear


■ Can significantly reduce zinc accumulation in postsynaptic neurons and increase 
the glutathione levels in hippocampal neurons, which decreased hippocampal 
neuronal death after hypoglycemia

Conclusion

Table 1.  Blood Glucose Level Over the Course of the Patients Stay

Figure 1 & 2. DWI sequence from non contrast MRI showing restricted diffusion of splenium and corona radiata


