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Abstract

Background: Hypoglycemia is a common metabolic emergency in diabetic patients;
however, prolonged untreated hypoglycemia can result in irreversible neurological
injury. We report the clinical course of a 59-year-old male with Type 2 Diabetes
Mellitus who presented with delayed recognition of severe hypoglycemia leading to
diffuse cerebral edema and hypoglycemic encephalopathy. Despite early correction of
glucose and intensive neurocritical care management, the patient showed no
meaningful neurological recovery. Serial neuroimaging demonstrated progression
from metabolic brain injury to hypoxic-ischemic sequelae. This case highlights the
importance of early recognition and prevention of prolonged hypoglycemia to avoid

devastating neurological outcomes.
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1. Introduction

Hypoglycemia remains one of the most frequent complications of diabetes therapy.
While most hypoglycemic episodes are transient and reversible, prolonged neuroglyco-
penia may lead to permanent neuronal damage and hypoglycemic encephalopathy. Hy-
poglycemic brain injury often resembles hypoxic-ischemic encephalopathy both clini-
cally and radiologically. Diffusion-weighted MRI plays a crucial role in early diagnosis
and prognostication. We describe a case demonstrating the clinical and radiological evo-
lution of prolonged hypoglycemia resulting in irreversible encephalopathy.

2. Case Presentation

A 59-year-old male with known Type 2 Diabetes Mellitus and hypothyroidism was
found unresponsive at home. He was last seen normal approximately 36 hours prior to
presentation. At an initial peripheral healthcare facility, capillary blood glucose was
found to be 39 mg/dL. Intravenous dextrose was administered; however, there was no
improvement in sensorium. The patient was subsequently referred to our tertiary care
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center for further management. On admission, the patient was unconscious with a Glas-
gow Coma Scale score of E2V2M1. Vital parameters were stable. Pupils were equal and
reactive. Myoclonic jerks were present over the face and right upper limb. Due to persis-
tent coma and poor airway reflexes, he was intubated and mechanically ventilated.

CT Brain: On admission, it showed bilateral diffuse cerebral edema. No other significant
abnormality.

MRI brain demonstrated diffuse cortical diffusion restriction with bilateral basal ganglia
involvement and diffuse cerebral edema, suggestive of severe metabolic brain injury. No
focal infarction or intracranial haemorrhage was identified. Repeat CT scan after 6 days
of admission showed bilateral diffuse cerebral edema with ischemia/ infarction of sub-
cortical whitematter and corpus callosum — probable sequelae of hypoxic ischemic insult
(HIE)

EEG report: Intermittent polyspike and wave discharge noted.
No significant background slowing.

No EEG features of non-convulsive status epilepticus.
Posterior predominant alpha rhythm.

Abnormal record.

During the ICU course, the patient developed acute kidney injury, cardiac dysfunction,
and hyperammonemia. He received comprehensive supportive management including
mechanical ventilation, osmotherapy, anticonvulsants, antibiotic therapy, and metabolic
stabilization. Despite correction of hypoglycemia and stabilization of systemic parame-
ters, the patient did not show neurological improvement. Repeat CT brain revealed sub-
cortical white matter ischemic changes and corpus callosum involvement, consistent
with hypoxic-ischemic sequelae.

In the present case, the patient developed severe prolonged hypoglycemia leading to
profound neurological impairment, with no meaningful neurological recovery despite
correction of blood glucose levels and intensive supportive care. The neurological exam-
ination remained poor throughout the hospital stay, with a Glasgow Coma Scale of
E4V1M]1, consistent with a persistent vegetative state. Prolonged coma following hypo-
glycemia has been reported to be associated with poor neurological outcomes and high
mortality, especially when the duration of hypoglycemia exceeds several hours.

The patient's prolonged ICU stay, and persistent coma resulted in prolonged mechanical
ventilation, necessitating tracheostomy after repeated failed weaning attempts. Pro-
longed ventilatory support significantly increases the risk of ventilator-associated pneu-
monia (VAP), which is a major cause of morbidity and mortality in critically ill patients.

During the later course of hospitalization, the patient developed ventilator-associated
pneumonia due to multidrug-resistant (MDR) Klebsiella species, which progressed to
leucopenic septic shock requiring vasopressor support. Nosocomial infections with
MDR organisms are increasingly reported in patients with prolonged ICU stays and me-
chanical ventilation and are associated with high mortality rates.

Additionally, the patient developed acute kidney injury (AKI) during the septic course,
which later showed signs of improvement with supportive management. However, the
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combined burden of severe hypoglycemic brain injury, persistent coma, MDR infection,
and septic shock contributed to progressive clinical deterioration.

Despite aggressive management including mechanical ventilation, targeted antimicro-
bial therapy, vasopressor support, and intensive critical care, the patient ultimately suc-
cumbed to illness after 26 days of hospitalization.

This case highlights the devastating neurological consequences of prolonged hypoglyce-
mia and the significant complications associated with prolonged ICU care, particularly
ventilator-associated infections with multidrug-resistant organisms. Early recognition
and rapid correction of hypoglycemia remain crucial in preventing irreversible neuro-
logical damage and improving clinical outcomes.

3. Discussion

Hypoglycemic encephalopathy is an uncommon but devastating complication of pro-
longed neuroglycopenia, characterized by diffuse neuronal injury resulting from inade-
quate cerebral glucose availability. The brain relies almost exclusively on glucose as its
primary metabolic substrate; therefore, sustained hypoglycemia results in rapid energy
failure, disruption of cellular ionic gradients, and subsequent neuronal death. The path-
ophysiology of hypoglycemic brain injury differs from classical hypoxic-ischemic en-
cephalopathy, although both conditions may share overlapping radiological features. In
hypoglycemia, neuronal injury is primarily mediated by excitotoxic mechanisms rather
than oxygen deprivation. Experimental models have demonstrated that glucose deple-
tion leads to excessive release of excitatory amino acids, particularly glutamate, resulting
in intracellular calcium influx, oxidative stress, and cytotoxic edema. This cascade ulti-
mately culminates in selective neuronal vulnerability, predominantly affecting metaboli-
cally active regions such as the cerebral cortex, hippocampus, and basal ganglia.

Neuroimaging plays a pivotal role in both diagnosis and prognostication. Diffusion-
weighted MRI is particularly sensitive in detecting early hypoglycemic injury, often
demonstrating bilateral cortical and deep gray matter diffusion restriction. The distribu-
tion of lesions has been shown to correlate with clinical outcomes. Diffuse cortical in-
volvement, as observed in this case, is associated with poor neurological recovery and
increased mortality. Additionally, involvement of the corpus callosum and subcortical
white matter suggests severe and prolonged metabolic insult, often indicating irreversi-
ble injury. An important aspect highlighted by this case is the temporal evolution of hy-
poglycemic brain injury. Initial metabolic neuronal dysfunction may progress to struc-
tural hypoxic-ischemic changes if neuroglycopenia persists or secondary systemic com-
plications occur. This progression is reflected radiologically by the transition from dif-
fuse cytotoxic edema to established white matter ischemic injury. Such radiological evo-
lution is infrequently documented and underscores the dynamic nature of metabolic
brain injury. Delayed recognition of hypoglycemia remains a critical determinant of out-
come. In diabetic patients, especially those with autonomic neuropathy or impaired hy-
poglycemia awareness, prolonged undetected hypoglycemia can occur. The estimated
duration of untreated hypoglycemia in this patient was likely sufficient to produce irre-
versible neuronal injury prior to initiation of therapy. Even though prompt glucose cor-
rection was achieved at presentation, the therapeutic window for neuronal salvage had
likely been exceeded.

Furthermore, systemic complications during the intensive care course, including acute
kidney injury, cardiac dysfunction, and metabolic derangements, may have contributed
to secondary cerebral injury. The interplay between primary neuroglycopenic damage
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and secondary critical illness-related insults likely compounded the poor neurological
outcome. Current literature suggests that prognostic indicators in hypoglycemic enceph-
alopathy include duration of hypoglycemia, depth of coma, extent of MRI abnormalities,
and persistence of neurological deficits following glucose correction. The presence of
diffuse cortical diffusion restrictions, persistent coma beyond 72 hours, and radiological
evidence of white matter involvement have been consistently associated with unfavora-
ble outcomes. This case reinforces the need for early detection and prevention of hypo-
glycemia in diabetic patients. Continuous glucose monitoring, patient education, and
individualized glycemic targets are essential preventive strategies. From a neurocritical
care perspective, early neuroimaging and aggressive supportive management remain
the mainstay of treatment; however, once diffuse neuronal injury is established, thera-
peutic options are largely supportive.

4. Conclusion

Prolonged untreated hypoglycemia can lead to devastating and irreversible neurological
injury. Early recognition, prompt correction, and preventive diabetic education remain
essential to avoid hypoglycemic encephalopathy.

5. Learning Points

*  Prolonged hypoglycemia can cause irreversible brain injury.

e  Diffuse MRI diffusion restrictions predict poor outcome.

¢ Hypoglycemic encephalopathy may evolve into hypoxic-ischemic injury.

¢  Prevention and early treatment are critical in diabetic patients.
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