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ABSTRACT

Article type:

A 14-year-old boy with a past medical history of bone marrow transplantation (BMT) was referred
to the emergency department with the loss of consciousness and seizure. On admission, the blood
test indicated strict hyponatremia with hypokalemia, hypomagnesemia, hypophosphatemia,
hypoglycemia, and low-serum low-density lipoprotein cholesterol (LDL-C). After six days,
the patient suffered from dysarthria, dysphagia, behavioral disturbances, disorientation, and
obtundation. Based on the physical examination, hyperreflexia and upward bilateral plantar reflexes
were outstanding. Lumbar puncture, spiral brain CT scan, and MRI were normal. Hence, MRI
repeated 2 weeks later, and the T2-weighted image indicated the bilateral symmetric hyperintense
lesions in the basal ganglia. The osmotic demyelination syndrome (ODS) is a scarce and serious
neurologic complication of the quick correction of chronic strict hyponatremia.
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Implication for health policy/practice/research/medical education:
Osmotic demyelination syndrome risk is highest in the patients with serum sodium of ≤120 mEq/L, especially if hyponatremia is associated
with hypokalemia, low-plasma osmolality and other electrolyte disorders.
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Introduction
Hyponatremia is one of the most common electrolyte
abnormalities in patients referred to the hospital.
Clinical symptoms and signs of hyponatremia depend
on the severity of hyponatremia (1-3). Hyponatremia
commonly indicates weakness, nausea, headache, muscle
cramps, cognitive disorders, confusion, lethargy, seizure,
and coma (1,4-6). Focal neurologic signs are scarce (6).
The approach to first therapy of hyponatremic patients
depends upon hyponatremia severity, the presence,
and severity of symptoms, the presence of preexisting
intracranial pathology, and the prevention of quick
correction of hyponatremia (7-9).
Case Presentation
A 14-year-old boy with the past-medical history of

common variable immunodeficiency (CVID), ulcerative
colitis, and lichen planus was referred to the emergency
department with loss of consciousness and seizure two
hours ago. Considering CVID about 6 weeks ago, he
had undergone bone marrow transplantation (BMT). He
took some medications, involving cyclosporine, acyclovir,
risperidone, citalopram, mesalamine, voriconazole, and
prednisolone.
Due to the admission, the blood test indicated strict
hyponatremia (serum Na:115meq/L) with hypokalemia
(K: 3.1 meq/L), hypomagnesemia (Mg: 1 mg/dL),
hypophosphatemia (Ph: 1.3 mg/dL), hypoglycemia (BS:
55 mg/dL) and low-serum LDL-C (LDL-C: 40 mg/dL).
Other tests were serum Ca 7.5 mg/dL, serum albumin
2.87 g/dL, serum total protein 5.3 g/dL, and serum
total cholesterol 102 mg/dL. Complete blood count
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(CBC) diff revealed hypochromic-microcytic anemia
with hemoglobin 9.5 g/dL and thrombocytopenia (plt:
22 000/µL). In PBS (peripheral blood smear), there was
no schistocyte or platelet aggregation. Serum creatinine,
arterial blood gas, and liver enzyme were in the normal
ranges. Cyclosporine trough level was high (260 ng/mL).
He was treated with only 50 cc hypertonic saline 5%
along with 2 mcg of desmopressin, 4 cc MgSO4 50%,
10cc KCl 15%, 50cc hypertonic glucose 50%, and 10 cc
calcium gluconate. Then, the seizure stopped. Serum Na,
K, BS, was controlled every 4 hours. Serum Mg, Ca, Ph
was controlled every 12 hours. Hypertonic saline was not
prescribed for the patient again.
Plasma sodium concentrations via the first 48 hours
were 115, 118, 123, 126, 124, 132, 134, 138, 136,
140, 138, 142, respectively (Table 1). After six days, the
patient suffered from dysarthria, dysphagia, behavioral
disturbances, disorientation, and obtundation. On
physical examination, hyperreflexia and upward bilateral
plantar reflexes were outstanding.
Lumbar puncture was handled and the results of
cerebrospinal fluid (CSF) were normal.
A spiral brain computerized tomography (CT) scan
(without contrast) and magnetic resonance imaging
(MRI) was done and found normal. MRI repeated 2
weeks later, and T2-weighted image indicated the bilateral
symmetric hyperintense lesions in basal ganglia (Figure 1).
His neurologic abnormalities in MRI relatively recovered
about two months later (Figure 2).
Discussion
The osmotic demyelination syndrome (ODS) is a
scarce and serious neurologic complication of the quick
correction of chronic strict hyponatremia (especially
when serum sodium concentration is ≤120 mEq/L)
(9, 10). ODS can include central pontine and extrapontine demyelination (11,13). ODS risk elements are
serum sodium concentration at presentation, duration
of hyponatremia, quick correction of strict chronic
hyponatremia, hypokalemia, hypoxia, alcoholism,
malnutrition, history of advanced liver disease or liver
transplantation (12-16).
The existence of concomitant metabolic derangements,

Figure 1. Axial FLAIR image shows bilateral symmetric
hyperintense lesions in the basal ganglia (observation; the
arrows are showing the lesions).

Figure 2. Axial FLAIR image two months later indicates the
lesions had disappeared.

involving
hypokalemia,
hypophosphatemia,
hypomagnesemia, and hypoglycemia may disrupt the
normal activity of active transport pumps at the cell
membrane included in the regulation of intracellular
osmolarity, restricting the ability of brain to respond
to osmotic stress (17). Moreover, the correction of
hypokalemia or other metabolic disorders may cause
a quick increase in serum Na through cellular Na+/K+
exchange and other mechanisms. Serum Na must be
closely controlled when correcting these abnormalities
(17-19).
Moreover, low pre-transplant serum cholesterol was

Table 1. Laboratory assessment through hyponatremia correction
Na (meq/L)
K (meq/L)
BS (mg/dL)
Ca (mg/dL)
Ph (mg/dL)
Mg (meq/L)
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1st
115
3.1
55
7.5
1.5
1

2nd
118
2.5
82

3rd
123
3.2
105

4th
126
3.5
120
6.8
1.8
1.3
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5th
124
3.6
122

6th
132
3.4
145

7th
134
3.4
130
7.8
2.3
2.5

8th
138
3.5
126

9th
136
4
134
7.6
2.5
2.8
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associated with ODS in post liver transplantation. It
may show the malnutrition or increase the susceptibility
to calcineurin inhibitor toxicity in the post-liver
transplantation which was associated with ODS in case
reports (11,16,19,20)
ODS’s clinical manifestations are typically delayed for
two to six days after the rapid elevation of the serum
sodium concentration has occurred (9,10). The symptoms
involve dysarthria, dysphagia, paraparesis or quadriparesis,
behavioral disturbances, movement disorders, seizures,
lethargy, confusion, disorientation, obtundation (10,11).
Strictly influenced the patients may become “locked in”;
they are awake, but cannot move or verbally communicate.
They can commonly move their eyes and blink (10, 12).
In patients with pontine involvement, speech
abnormalities early occur and persist, and patients often
become mute. Corticospinal signs (hyperreflexia and
bilateral Babinski signs) and corticobulbar signs (brisk jaw
jerk) are usual. Swallowing dysfunction may result in the
aspiration pneumonia and respiratory failure (9,11).
Other usual physical findings involve increased muscle
tone, facial weakness, and snout, grasp, or rooting reflexes.
Extra-pontine involvement can lead to various findings,
involving the psychiatric disturbances, catatonia, postural
limb tremor, myoclonic jerks, and a parkinsonian picture
with choreoathetosis or dystonia, which responds to the
dopaminergic treatment (10-13).
Conclusion
Considering the severity, permanent adverse consequences,
and high mortality rate of ODS, the inhibition is necessary.
Among the patients with hyponatremia more than two
days or with hyponatremia of unknown duration, we
proposed that the serum sodium must not increase 6 to
8 mEq/L in any 24-hour period to inhibit ODS. ODS
risk is highest in the patients with serum sodium of ≤120
mEq/L, especially if hyponatremia is associated with
hypokalemia, low-plasma osmolality, and other electrolyte
disorders.
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