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A RARE PRESENTATION OF OSMOTIC DEMYELINATION SYNDROME SECONDARY TO POSTPARTUM HYPERNATREMIA AND HYPERTENSIVE ENCEPHALOPATHY
ABSTRACT 

	Background: Osmotic Demyelination Syndrome (ODS) is a rare neurological disorder typically linked to rapid correction of hyponatremia, but its occurrence due to hypernatremia, especially in the postpartum period, is exceedingly uncommon.
Case Presentation: A 23-year-old woman, 14 days post–caesarean section, presented with altered sensorium, slurred speech, and reduced responsiveness. Laboratory findings revealed severe hypernatremia (Na⁺ 201 mmol/L), hypokalemia, and hyperchloremia, suggestive of profound osmotic stress. Imaging showed extrapontine myelinolysis involving the basal ganglia and subcortical regions, consistent with ODS. Despite supportive management with fluids, electrolytes, and intensive care, the patient’s condition deteriorated, resulting in a fatal outcome.
Discussion: Postpartum hypernatremic ODS likely results from combined factors such as dehydration, electrolyte imbalance, and altered renal regulation. Even minor osmotic shifts can disrupt glial integrity, causing demyelination. Preceding gastroenteritis and possible restricted fluid intake may have precipitated the severe hypernatremia.
Conclusion: This case underscores that ODS can arise from acute hypernatremia in postpartum women, independent of sodium correction. Early recognition, cautious sodium management, and preventive hydration are crucial to avoid fatal neurological outcomes in this vulnerable population.




Keywords: Osmotic demyelination syndrome, Extrapontine myelinolysis, Postpartum hypernatremia, Hypertensive encephalopathy, Electrolyte imbalance

1. INTRODUCTION 

Osmotic demyelination syndrome (ODS) is an uncommon clinical condition, characterized by non-inflammatory de myelination involving the pons and other areas of the central nervous system3, While rapid fluctuations in serum sodium and plasma osmolality remain the leading culprits behind osmotic demyelination syndrome (ODS) encompassing both central pontine and extrapontine myelinolysis emerging evidence suggests that other metabolic and clinical factors may also contribute to its complex pathogenesis2. While ODS is classically associated with the rapid correction of hyponatremia, its occurrence in the setting of hypernatremia is rare, with extrapontine involvement due to metabolic disturbances such as hypernatremia being even more uncommon1. Recently, postpartum hypernatremia induced ODS has emerged as a novel and underrecognized entity. This association is of particular concern given the unique physiological changes during the postpartum period, which may predispose the brain to osmotic injury. During this time, altered fluid balance and renal electrolyte handling may increase susceptibility to osmotic shifts. Even minor disturbances, such as hypernatremia or hypokalaemia, can disrupt cerebral osmotic regulation before full postpartum recovery is achieved. These imbalances may impair glial cell function, resulting in cellular dehydration, blood–brain barrier disruption, and demyelination. Additionally, osmotic stress can provoke or worsen hypertensive responses, leading to hypertensive encephalopathy. Together, these mechanisms can culminate in the development of ODS, even in the absence of traditional risk factors4.
In postpartum women, this triad, severe hypernatremia, hypertensive encephalopathy, and extrapontine myelinolysis, is exceedingly rare and often underreported.
This report presents a tragic case of a postpartum woman who developed fatal hypernatremia and hypertensive encephalopathy, culminating in EPM. The case underscores the importance of fluid management, neurological vigilance, and gradual correction of sodium in postpartum care, particularly in resource-limited or high-risk settings.



3. CASE PRESENTATION
A 23-year-old postpartum female (P2L2), fourteen days post-lower segment caesarean section (LSCS), presented with complaints of easy fatigability, irrelevant speech, and reduced responsiveness for three days, along with slurred speech for two days. Her medical history included a recent episode of acute gastroenteritis two weeks prior, which had resolved with treatment. There was no significant family or psychiatric history. On examination, the patient was tachycardic (pulse 120 bpm), normotensive (BP 120/70 mmHg), afebrile, and hypoxic with SpO₂ of 90% on room air, improving to 97% with oxygen supplementation. Neurologically, her GCS was E2V1M4 with bilateral reactive pupils, hypotonia, and diminished reflexes. She was unresponsive and subsequently intubated and shifted to the ICU. 
Laboratory investigations revealed severe hypernatremia, accompanied by hypokalaemia and hyperchloremia, an electrolyte pattern that likely contributed to profound osmotic stress on the brain, ultimately triggering osmotic demyelination syndrome in the absence of other identifiable secondary causes.

TABLE 1. Time-Based Changes in Serum Electrolyte Levels
	SERUM ELECTROLYTES
	12:30 am
	4:30 am
	8:30 am
	12:30 pm

	SODIUM [mmol/L]
	201
	197
	190
	188.4

	POTASSIUM [mmol/L]
	2.9
	3.2
	3.0
	3.18

	CHLORIDE [mmol/L]
	165
	159
	153
	154.07



Additionally, elevated urea and creatinine, along with deranged lipid profile, proteinuria, and haematuria, pointed toward concurrent renal involvement and systemic metabolic stress.
Imaging studies including MDCT brain and abdominal ultrasound were unremarkable. Imaging features are suggestive of Extrapontine Myelinolysis (EPM) involving basal ganglia and subcortical region & findings are consistent with Osmotic Demyelination Syndrome. The patient was managed with supportive care including IV fluids, electrolyte correction, antibiotics, antiepileptics, multivitamins, and oxygen therapy under multidisciplinary guidance. 
Definitive diagnostic confirmation could not be obtained due to the patient’s rapid clinical decline and despite the correction of metabolic abnormalities, the patient's neurological status continued to deteriorate due to extensive osmotic demyelination, and given the severity of her condition, the prognosis remained poor, ultimately resulting in a fatal outcome.

4.DISCUSSION
Osmotic Demyelination Syndrome (ODS) is a rare but devastating neurological disorder characterized by non-inflammatory demyelination of pontine and extrapontine regions. While traditionally linked to the rapid correction of chronic hyponatremia, it is increasingly recognized that significant osmotic shifts from acute hypernatremia can also trigger ODS. Hypernatremia-induced ODS, particularly in the postpartum period, remains an exceptional entity, with only a few published reports worldwide 5,6.
In the present case, the patient developed severe postpartum hypernatremia (serum Na⁺ >200 mmol/L) accompanied by hypokalemia and hypertensive encephalopathy, culminating in extrapontine myelinolysis (EPM) involving the basal ganglia and subcortical regions. The pathophysiological sequence likely involved a combination of osmotic cellular dehydration, endothelial dysfunction, and disruption of blood–brain barrier integrity. Oligodendrocytes, being highly sensitive to osmotic stress, undergo apoptosis when exposed to rapid fluctuations in extracellular osmolality, leading to focal demyelination 7.
The postpartum period represents a physiologically vulnerable state characterized by fluid shifts, altered vasopressin regulation, and variable renal electrolyte handling. Cultural practices of restricted fluid intake or high-protein postpartum diets—reported in several Indian and Southeast Asian populations, can precipitate hypernatremia in susceptible women8. In our patient, preceding acute gastroenteritis likely compounded dehydration, contributing to a profound rise in serum sodium and hyperosmolar stress. Similar mechanisms have been documented in fatal postpartum hypernatremia cases, where inadequate hydration combined with lactational water loss and systemic inflammation triggered ODS and hypertensive encephalopathy 4,9.
Radiologically, EPM typically involves extrapontine structures such as the basal ganglia, thalamus, hippocampus, and cerebellum, with sparing of the pons, distinguishing it from central pontine myelinolysis (CPM). The MRI pattern in our patient—bilateral symmetric hyperintensities in the basal ganglia and subcortical regions—correlates with the observed neurological deterioration and is consistent with prior case descriptions of hypernatremia-induced EPM 10.
Scientific Rationale and Pathophysiologic Interpretation 
The severe neurological injury observed here likely resulted from osmotic stress due to rapid and extreme hypernatremia, rather than from its correction. Brain cells attempt to adapt to gradual osmotic changes by generating idiogenic osmoles; however, in acute hypernatremia, the adaptation is inadequate, resulting in neuronal shrinkage, microvascular damage, and secondary myelinolysis11. The associated hypertensive encephalopathy may represent either a parallel manifestation of osmotic endothelial dysfunction or a compensatory cerebrovascular response to maintain perfusion pressure under osmotic stress.
Comparison with Literature 
Several reports highlight postpartum ODS linked with hypernatremia arising from dehydration, lactational fluid loss, or restricted intake 4,9-12. Goel et al. (2006) reported a fatal case of postpartum hypernatremia with extrapontine involvement, emphasizing that even modest increases in serum sodium (>155 mmol/L) may precipitate irreversible demyelination in this population (5). In contrast, a few more recent cases documented partial neurological recovery with timely recognition and gradual sodium correction13,14. Collectively, these observations stress the importance of identifying early neurological changes, such as dysarthria, altered mentation, or quadriparesis in postpartum women presenting with electrolyte disturbances.
Strengths and Limitations 
A major strength of this case is the comprehensive clinical, biochemical, and neuroimaging correlation, which enriches the limited literature on postpartum hypernatremic ODS. It also underscores the multifactorial interplay between fluid imbalance, hormonal changes, and cultural postpartum practices. However, limitations include the absence of serial MRI follow-up and lack of neuropathological confirmation due to the fatal outcome. The single-patient nature restricts generalizability, and causality between electrolyte correction and demyelination cannot be conclusively established.
5. Conclusion
 
This case highlights that Osmotic Demyelination Syndrome can occur even without hyponatremia; acute hypernatremia itself can precipitate lethal demyelination in postpartum women. Preventive vigilance against dehydration and cultural fluid restriction, coupled with early recognition of neurological symptoms and gradual correction of sodium, is essential to avert catastrophic outcomes. Clinicians should maintain a high index of suspicion for ODS in any postpartum female presenting with encephalopathy and marked hypernatremia.
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