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Abstract

Osmotic demyelination syndrome resulting from postpartum hypernatremia is a recently described entity wherein young women present
with hypernatremic encephalopathy and white matter hyperintensities along with quadriparesis from rhabdomyolysis. It is an acute
monophasic condition with acute hypernatremia occurring during puerperium with good recovery in majority of the patients with treatment.
To the best of our knowledge, recurrent postpartum hypernatremia with encephalopathy, osmotic demyelination, and rhabdomyolysis
has not been described. We present a young lady who had two episodes of reversible postpartum hypernatremic encephalopathy with
rhabdomyolysis. Cerebral magnetic resonance imaging (MRI) before treatment revealed osmotic demyelination on both occasions.
During first admission MRI revealed hyperintensities in internal capsule and corpus callosum, and at second admission revealed more
extensive white matter hyperintensity, which simulated the ‘wine glass’ appearance.
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Introduction

Neurological manifestations of hypernatremia consist of
varying degrees of encephalopathy, seizures, rhabdomyolysis,
and rarely subdural hematoma. Cerebral magnetic resonance
imaging (MRI) in hypernatremia shows features of osmotic
demyelination.>*! Spontaneous postpartum hypernatremia
resulting in osmotic myelinolysis and rhabdomyolysis was
recently described where MRI revealed predominantly
extrapontine lesions.™ Distribution of these MRI abnormalities
differ from the osmotic demyelination syndrome seen with
hyponatremia.?

Recurrent postpartum hypernatremic encephalopathy with
rhabdomyolysis and osmotic myelinolysis has not been
described earlier to the best of our knowledge. We present a
young woman who had neurological manifestations due to
recurrent postpartum hypernatremia.
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Case Report

A 23-year-old female presented in June 2009 twelve days after
second delivery with 8 days fever followed by dysarthria with
progressive quadriparesis and progressive altered sensorium.
She was febrile and in altered consciousness groaning, opening
eyes, and flexing limbs to pain. She had generalized hypotonia,
brisk muscle stretch reflexes, and flexor plantars.

She had severe hypernatremia, elevated creatinine kinase (CK)
and azotemia [Table 1]. Cerebral MRI revealed symmetrical
white matter hyperintensities in FLAIR, T2 and diffusion
weighted imaging (DWI) sequences, which were hypointense
in T1images [Figure 1a]. Quadriplegia (proximal 0/5, distal 2/5)
was noted on day 3 when she became conscious with slow
correction of hypernatremia. On discharge at 18 days, she was
conscious, alert with emotional lability, moderate limb, and gait
ataxia with mild quadriparesis (MRC 4/5), which recovered
completely at 2 months.

She delivered her third baby 25 days before admission in
May 2011. Moderate fever started 15 days later. Progressive
quadriparesis began 5 days before admission followed by
irrelevant speech, disorientation, progressively reducing word
output, and incontinence 2 days later. She was febrile with
dehydration and tachycardia. She lay with open eyes, obeyed
simple commands, spoke irrelevantly, and was disoriented.
Eyes were convergent. She had flaccid quadriplegia (upper
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Table 1: Laboratory findings during the two admissions and at follow-up

Normal value First admission Second admission Follow-up
Admission Discharge Admission Discharge (7 months)
Platelet (lakh/mm?) 1.5-3.5 0.6 2.65 0.5 2.32 Not done
Sugar (mg/dl) 70-140 123 88 112 83 76
Urea (mg/dl) 14-36 123 30 61 36 24
Creatinine (mg/dl) 1.00-1.40 3.0 0.8 1.5 0.56 0.6
Sodium (mEq/I) 130-145 199 135 172 143 140
Potassium (mEq/1) 3.00-5.00 3.2 4.3 3.6 3.5 3.8
Chloride (mEq/1) 98-105 174 108 130 108 103
Osmolality (mOsmol/1) 285-295 432 289 366 302 296
Creatinine Kinase (u/I) 30-230 35,000 59 58,587 910 120

Figure 1: Axial T2 weighted images in first admission (a) second admission (b) and at follow-up (c) Hyperintensity of the posterior limb
of internal capsule (white arrow), anterolateral midbrain and anterior pons (thick black arrow) and middle cerebellar peduncle (black
arrowhead) are more pronounced in second admission. Splenial hyperintensity was circumscribed in first admission while being more
extensive in second admission with partial resolution at follow-up (thin black arrow)

limbs 2/5, lower limbs 1/5). Muscle stretch reflexes were normal Investigations revealed recurrence of hypernatremia,
with flexor plantars. azotemia and hyperCKemia [Table 1]. MRI revealed
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Table 2: Auditory evoked potential interpeak intervals
using rarefaction clicks in the second admission and at
6 months follow-up. All values are in milliseconds

Normal value At admission At follow-up
Right Left Right Left
-1 <2.2 2.13 2.24 2.1 2.05
1-v <2.2 2.39 2.30 1.72 1.81
BY <4.4 4.52 4.54 3.83 3.86

extensive symmetrical T2, FLAIR, and DWI hyperintensities
of white matter with prominent changes in internal capsule
extending through midbrain and pons to middle cerebellar
peduncle simulating the ‘wine-glass” appearance [Figures 1b
and 2a]. Auditory evoked potentials (AEP) revealed
bilateral prolongation of interpeak intervals III-V and
I-V while I-III intervals were normal [Table 2]. Following
recovery of encephalopathy and quadriplegia with gradual
hypernatremia correction, she had generalized hyperreflexia,
ankle clonus with limb and gait ataxia. She had diplopia from
transient bilateral lateral rectus palsy. She was discharged
12 days after admission when her biochemical abnormalities
had recovered, with muscle power 4+/5 and moderate ataxia,
which resolved at 1 month.

At follow-up 7 months later, she was asymptomatic with
normal neurological examination and biochemical values.
Repeat MRI revealed partial resolution of the white matter
hyperintensities [Figures 1c and 2b] whereas AEP was normal.

Discussion

Hypernatremia from diverse etiologies including pure water
loss, antidiuretic hormone (ADH) deficiency, sweating,

T <

Figure 2: Coronal T2 weighted images at second admission (a) and at follow-up at 7 months later. There is symmetrical hyperintensity
of the white matter in corticospinal tracts from internal capsule to pons producing ‘wine glass’ appearance (thick white arrow) which
extends to middle cerebellar peduncle (black arrow) along with splenial hyperintensity (thin white arrows) at second admission which
resolved significantly at follow-up

diuresis, vomiting, exogenous salt, etc., is a relatively
common dyselectrolytemia encountered in hospitalized
patients, especially those in the critical care units.!"®
Hypernatremia should to be corrected slowly, especially in
chronic hypernatremia as homeostatic mechanisms increase the
intracellular concentration of ideogenic molecules that counter
extracellular hyperosmolarity.”! Postpartum hypernatremia
with osmotic cerebral demyelination and rhabdomyolysis
was recently described from India. Osmotic demyelination
was documented in all 10 patients who underwent cerebral
MRI and was predominantly extrapontine in distribution.™
Rats with experimentally induced severe hypernatremia had
symmetrical demyelinating lesions in thalami, basal ganglia,
cerebral cortex, and hippocampi.!®!

Our patient had severe recurrent postpartum hypernatremia
with symptom-free interval of 2 years between the
admissions. Rhabdomyolysis evidenced by proximally
dominant muscle weakness and hyperCKemia occurred
during both the admissions. During the recovery phase,
encephalopathy improved initially followed by gradual
improvement in the ataxia and quadriparesis. Her clinical,
biochemical, and radiological features of postpartum
hypernatremia with encephalopathy, osmotic demyelination,
and rhabdomyolysis were similar to those described earlier.™
The point of interest in this report is that our patient had
two discrete episodes of postpartum hypernatremia. Serum
sodium levels at discharge after both admissions and
7 months after the second admission were normal, ruling
out preexisting dyselectrolytemia.

Occurrence of hypernatremia could have been contributed
by presence of fever and poor water intake. Investigations
for common infective causes of fever were negative during
both admissions. Similar observations were seen in the earlier
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study.™ Lack of thirst sensation in the presence of dehydration
or hypernatremia can occur in central adypsic hypernatremia
with hypothalamic dysfunction. Partial ADH secretion defect
can be unmasked during pregnancy due to the enhanced
peripheral breakdown by vasopressinase.’””’ A woman with
gestational diabetes insipidus (GDI) manifesting in the later
third trimester had encephalopathy with hypernatremia
following cesarean section.' Recurrent GDI was reported
in a patient with hemochromatosis who had low ADH levels
with increased vasopressinase levels probably due to reduced
hepatic breakdown of vasopressinase.!"!! If aminopeptidase
activity does not reduce following delivery, it could produce
deficiency of ADH resulting in diabetes insipidus and can
explain the hypernatremia in the postpartum state. However,
our patient did not have features of diabetes insipidus and
with available data cause of hypernatremia was unclear in
our patient.

Osmotic demyelination syndrome (ODS) with central
pontine myelinolysis and extrapontine myelinolysis is
associated with rapid correction of hyponatremia. MRI
abnormalities in extrapontine ODS lesions with hyponatremia
are predominantly in basal ganglia.”’ Cerebral MRI
abnormalities in hypernatremia in the earlier publications
have been different than that seen in ODS associated with
hyponatremia.** MRI abnormalities were demonstrated
before commencement of treatment for hypernatremia unlike
in hyponatremia associated ODS.*?!

MRI in postpartum hypernatremic ODS revealed
involvement of corpus callosum, especially the splenium
in all the patients with variable involvement of internal
capsule, cerebellar peduncles, pons, and hippocampus.
Follow-up MRI in one patient had revealed resolution of
white matter hyperintensities.[! The present patient had
similar distribution of the hyperintensities with more
pronounced abnormalities during the second admission.
In addition, pontine and cerebellar peduncle involvement
was pronounced in the second admission. Reversible
hyperintensities in bilateral basal ganglia, internal capsules,
and periventricular white matter have been reported in
patients with uremic encephalopathy.'>"*! While our patient
had impaired renal parameters, the renal impairment was
moderate and distribution of MRI abnormalities is different
than those reported in uremia and hence are more likely to
be due to hypernatremic ODS.

Coronal T2 weighted images in our patient revealed
symmetrical hyperintensities of the internal capsule, crus
cerebri, and pons similar to the ‘wine-glass’ pattern of
hyperintensities found in amyotrophic lateral sclerosis (ALS),
primary lateral sclerosis, and leukodystrophies.*'"1 The “wine
glass’ pattern depicts the involvement of corticospinal tract in
these different conditions involving the white matter. Normal
individuals can have subtle hyperintensity of the posterior limb
of internal capsule.l"®! However, in pathological states, the T2
and proton density hyperintensities are more pronounced. The
‘wine glass’ sign has not been described earlier in hypernatremic
ODS. While she recovered without clinical neurological deficits,
her follow-up MRI at 7 months revealed partial persistence of
white matter hyperintensities.

Coronal T2 images also revealed symmetrical oval
hyperintensity in the middle cerebellar peduncles, which
has not been documented in hypernatremic ODS to the
best of our knowledge, explains the ataxia in the patient.
Hyperactive muscle stretch reflexes including jaw jerk
associated with ankle clonus are from the involvement of
corticospinal and corticobulbar fibers. Reversible prolongations
of central interpeak intervals of AEP during the second
admission suggest additional involvement of the auditory
pathway in the brainstem. While the corticospinal tract and
middle cerebellar peduncle hyperintensities were noted
previously, the abnormalities were not as striking in the
present patient.[

Literature survey did not reveal publications on recurrent
postpartum hypernatremia or ‘wine-glass’ appearance in
patients with osmotic demyelination syndrome and we believe
that the present report is the first of its kind in hypernatremic
ODS.
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