
the osmotic gradient favoring water entry. This reduction in
intracellular osmolytes is largely complete within 48 h, the time
period that clinically defines chronic hyponatremia; this temporal
definition has considerable relevance for the treatment of
hyponatremia (see below). The cellular response to chronic
hyponatremia does not fully protect patients from symptoms, which
can include vomiting, nausea, confusion, and seizures, usually at
plasma Na+ concentration <125 mM. Even patients who are judged
“asymptomatic” can manifest subtle gait and cognitive defects that
reverse with correction of hyponatremia; notably, chronic
“asymptomatic” hyponatremia increases the risk of falls. Chronic
hyponatremia also increases the risk of bony fractures owing to the
associated neurologic dysfunction and to a hyponatremia-associated
reduction in bone density. Therefore, every attempt should be made
to safely correct the plasma Na+ concentration in patients with
chronic hyponatremia, even in the absence of overt symptoms (see
the section on treatment of hyponatremia below).

The management of chronic hyponatremia is complicated
significantly by the asymmetry of the cellular response to correction
of plasma Na+ concentration. Specifically, the reaccumulation of
organic osmolytes by brain cells is attenuated and delayed as
osmolality increases after correction of hyponatremia, sometimes
resulting in degenerative loss of oligodendrocytes and an osmotic
demyelination syndrome (ODS). Overly rapid correction of
hyponatremia (>8–10 mM in 24 h or 18 mM in 48 h) causes
hypertonic stress in astrocytes within brain regions prone to ODS,
leading to generalized protein ubiquitination and endoplasmic
reticulum stress due to activation of the unfolded protein response;
this is accompanied by apoptotic and autophagic cell death. Rapid
correction of hyponatremia also causes a disruption in integrity of the
blood-brain barrier, allowing the entry of immune mediators that may
contribute to demyelination. The lesions of ODS classically affect the
pons, a neuroanatomic structure wherein the delay in the
reaccumulation of osmotic osmolytes is particularly pronounced;
clinically, patients with central pontine myelinolysis can present 1 or
more days after overcorrection of hyponatremia with paraparesis or
quadriparesis, dysphagia, dysarthria, diplopia, a “locked-in


