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Case Summary

Therapeutic plasma exchange (TPE) has been reported as a possible treatment for osmotic demyelination syndrome -
central pontine myelinolysis (ODS-CPM), a degeneration of myelin within the central nervous system related to rapid
hyponatremia correction, which though uncommon, has significant morbidity, and has no established specific treatment.

We present our experience with a 41-year-old male with chronic kidney disease, maintained on steroids, who presented
with lethargy and behavioral changes. Initial metabolic panel showed severe hyponatremia (Na 109 mEg/L). Despite
cautious sodium correction, the patient’s sensorium decreased further and was intubated. Involuntary movements of the
left face and arm were later seen. T2/FLAIR hyperintensities in the brainstem and thalami affirmed the diagnosis of ODS. A
total of nine cycles (one cycle every two to three days) of TPE were completed. The patient was discharged with improved
sensorium, from E2VxM4 to E4VxM6, and with no indication for hemodialysis due to improved creatinine. One year later,
the patient has no remaining neurologic deficits.

Our experience supports other case reports that TPE is a viable therapy for ODS-CPM.
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Introduction from the center and spreading radially. These lesions
were remarkable for the lack of oligodendrocytes and
inflammation.> There are no specific diagnostic or
treatment guidelines for ODS, but cases successfully
treated with trials of re-lowering of sodium; levodopa,
intravenous immunoglobulin, and dexamethasone;
aggressive physical and speech therapy; and plasma
exchange have been reported*” The clinical
manifestations are irreversible or partially reversible,
such as behavioral disturbances, involuntary movements,
confusion and disorientation.®'® However, in our case, we
were successful in reversing these manifestations with
therapeutic plasma exchange (TPE); and we present our
experience here.

Central pontine myelinolysis (CPM) or osmotic
demyelination syndrome (ODS) develops after rapid
correction  of  hyponatremia, associated  with
demyelination of the pons. The disruption of the blood-
brain barrier occurs secondary to osmotic stress and is
thought to be one of the leading factors in the
pathogenesis of CPM. It was estimated to have a
prevalence rate of 1.72% in the United States general
population, and an incidence rate of 0.611 per million
person-years from 1997 to 2011 in Sweden."?
Histopathologically, three cases were reported to have
symmetrical lesions in the base of the pons and involving
demyelination of all nerve tracts, appearing to originate
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Fig. 1: Fluid-Attenuated Inversion Recovery (FLAIR,
above) and T2 (below) cranial MRI images,
showing a prominent pontine hyperintense
lesion (white arrow).

Three months prior to admission, due to his persistently
increasing creatinine, he was started on hemodialysis
due to probable chronic kidney disease. Upon seeking
second opinion, chronic glomerulonephritis was
considered as his etiology of kidney disease, and, after a
favorable trial of high-dose steroids which reduced his
creatinine levels, hemodialysis was stopped. No renal
biopsy was done to confirm the diagnosis.

Four days prior to admission, he presented with
alternating episodes of restlessness and drowsiness, with
disorientation and inappropriate responses to questions.
These were also associated with poor oral intake. At this
time, his steroid dose had been reduced to prednisone
15 mg/day.

There was no cough, fever, or urinary symptoms.

He had a strong family history of hypertension and heart
disease.
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Blood pressure on admission was 210/120, pulse rate
was 115 beats per minute, respiratory rate was 24 cycles
per minute. The patient was 165 cm tall, and weighed 95
kg. He was pale, with occasional crackles on auscultation.
There was no lateralizing body weakness.

Initial laboratory tests showed severe hyponatremia
(Na 109 mEqg/L); thus, cautious sodium correction was
done. He was transferred to a tertiary medical center for
continuity of care. The doses of his oral and intravenous
antihypertensives (clonidine, amlodipine, irbesartan,
hydrochlorothiazide, nicardipine) were gradually
increased for better blood pressure control. Despite
these, the patient's symptoms progressed; he had fever
and desaturations on the second hospital day, requiring
intubation and mechanical ventilation. Midazolam 0.1 to
0.4 mg/kg was infused to address patient-ventilator
asynchrony. Treatment for bacterial pneumonia with
cefepime and azithromycin was started after COVID-19
was ruled out by reverse transcriptase polymerase chain
reaction. Oral prednisone was shifted to intravenous
hydrocortisone 40 mg every eight hours. Hemodialysis
was initiated due to deteriorating kidney function.

Even with the lowering of his midazolam dose, he
remained drowsy to stuporous, becoming E2V1M4 at
best. Focal myoclonus of his left face and arm were also
observed.

Differential diagnoses for his decreasing sensorium and
focal myoclonus included viral or bacterial encephalitis,
basilar artery infarction and uremic encephalopathy.
Insulin was also started to control his increasing blood
sugars. However, by the end of his first hospital week,
cranial computed tomography scan and cerebrospinal
fluid analysis were unremarkable. No cortical
electroencephalographic correlation was found for his
focal myoclonus. His antibiotics were later shifted to
meropenem due to poor clinical improvement. He
eventually underwent tracheostomy due to difficulty with
weaning.

On the 17th hospital day, brain magnetic resonance
imaging (MRI) was done due to the clinical suspicion of a
centrally located lesion leading to the absence of his
spontaneous breathing (see Figure 1).

There was a prominent pontine lesion exhibiting
restricted diffusion on Diffusion-Weighted Imaging
(DWI), hypointense on T1-weighted imaging, and with
borders exhibiting hyperintense signals on T2-weighted
imaging/FLAIR. Symmetrical bright signals were also
noted on T2-weighted imaging/FLAIR at both thalami.
The pontine and thalamic findings were consistent with
osmotic demyelination syndrome. At this time, brainstem
reflexes remained intact, but the best Glasgow Coma
Scale (GCS) score was E2V1M4.

Although there are no well-studied therapies for ODS-
CPM, a literature search by the family suggested that
plasma exchange might be of benefit. Despite the low
level of evidence, the patient’s family consented to a
treatment trial of therapeutic plasma exchange. The
patient underwent nine sessions of therapeutic plasma
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exchange from his 19th to 33rd hospital day
(approximately one cycle every two days). The day
following the first plasma exchange, patient's
neurological symptoms improved; the involuntary
movements ceased; and the patient started to
spontaneously open his eyes and follow simple
commands, improving to GCS E3V1Mé. His creatinine
levels also became normal, and hemodialysis was no
longer indicated by the 5th cycle for TPE, until after he
was discharged on his 44th hospital day.

At home, his general muscle strength was 1/5 to 2/5. At
four months, he could already tolerate reclining at high
back rest. His muscle strength improved to 3/5, and he
was able to sit unassisted, at six months. He was able to
stand unassisted by eight months. One year later, none
of his neurologic complaints remained, and he was
independent in all activities of daily living. Repeat cranial
imaging was deferred by the family due to his marked
clinical improvement. Due to the COVID-19 pandemic,
however, decannulation of his tracheostomy has not yet
been done, and he has not yet been able to return to
work.

Case Discussion

Hyponatremia induces generalized cellular swelling, a
consequence of water movement down the osmotic
gradient from the hypotonic extracellular fluid (ECF) to
the intracellular fluid (ICF). The symptoms of
hyponatremia are primarily neurologic, reflecting the
development of cerebral edema within a rigid skull. The
initial CNS response to acute hyponatremia is an increase
in interstitial pressure, leading to shunting of ECF and
solutes from the interstitial space into the cerebrospinal
fluid and then on into the systemic circulation. A key
complication of acute hyponatremia is normocapnic or
hypercapnic respiratory failure. The associated hypoxia
may amplify the neurologic injury. Lesions of ODS
classically affect the pons, a neuroanatomic structure
wherein the delay in the reaccumulation of osmotic
osmolytes is particularly pronounced. Patients with
central pontine myelinolysis can present one or more
days after overcorrection of hyponatremia with
paraparesis or quadriparesis, dysphagia, dysarthria,
diplopia, and loss of consciousness. 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 ODS.™

The patient also presented with focal myoclonic twitching
of the left face and arm; electroencephalography was
necessary to rule out epilepsia partialis continua. In the
early days of the COVID-19 pandemic when this patient
was admitted and COVID-19 testing was limited, viral
encephalitis from COVID-19 was a valid consideration. It
has since been reported that COVID-19 can indeed
present with myoclonus.’”> Eventually, however, the
patient’s cerebrospinal fluid studies did not support a
central nervous system infection, and SARS-CoV-2 mRNA
was not detected by reverse transcription polymerase
chain reaction (RT-PCR).
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There are no specific diagnostic tests for osmotic
demyelinating syndrome. History, physical examination,
low serum sodium, a T1-hypointense, T2-hyperintense
“batwing” lesion in the basis pontis, and similar lesions in
the thalami and basal ganglia on cranial magnetic
resonance imaging, often establish the diagnosis. Other
tests include brainstem auditory evoked potentials and
lumbar puncture, but these are non-specific.”

In the study of Bibl et.al, three patients were treated with
plasma exchange for three to seven weeks (daily for four
days, then twice weekly thereafter), and their
neurological symptoms improved within two to twelve
months.8 Because undefined myelin-toxic compounds
released by osmotic stress are hypothesized to
contribute to the irreversible demyelinating process in
CPM, therapeutic plasma exchange may exert its effect
by reducing these high-molecular weight myelin-toxic
substances, leading to clinical improvement. This theory
may explain why plasma exchange is effective in
managing CPM due to acute hypernatremia. The most
common adverse reactions of TPE are fever, chills,
urticaria, muscle cramps, or paresthesias. These
reactions were reported to be encountered more
frequently when plasma was used as replacement fluid.
In our case, we used albumin as replacement fluid so we
did not encounter any adverse reaction. Metabolically,
hypocalcemia is the most common electrolyte imbalance
that may happen, so replacement is done with
intravenous calcium gluconate.’'®> Improvement of the
nerve cells or neuron system is unlikely to occur with a
single session of TPE.""¢ In our case, plasma exchange
was done every two days based on our co-author’s
clinical experience that hypocalcemia risk is less than if
the procedure was done daily.

Summary

In the presented case, the introduction of TPE in the
chronic phase of ODS-CPM improved the patient's
neurological symptoms. This treatment trial contributes
to the previously reported literature that ODS-CPM,
which was thought to be incurable, can now have a
chance of improvement of outcome using therapeutic
plasma exchange.
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