
CASE REPORT	 PEER REVIEWED | OPEN ACCESS

www.edoriumjournals.com

International Journal of Case Reports and Images (IJCRI)
International Journal of Case Reports and Images (IJCRI) is 
an international, peer reviewed, monthly, open access, online 
journal, publishing high-quality, articles in all areas of basic 
medical sciences and clinical specialties.

Aim of IJCRI is to encourage the publication of new information 
by providing a platform for reporting of unique, unusual and 
rare cases which enhance understanding of disease process, 
its diagnosis, management and clinico-pathologic correlations. 

IJCRI publishes Review Articles, Case Series, Case Reports, 
Case in Images, Clinical Images and Letters to Editor.

Website: www.ijcasereportsandimages.com

Severe hyponatremia: A physician’s nightmare
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ABSTRACT

Introduction: Osmotic demyelination syndrome is an uncommon neurological disease that 
may complicate the treatment of severe hyponatremia [1–4]. In case of osmotic demyelination 
syndrome, the computed tomography and the magnetic resonance imaging scans are used for 
diagnosis. The experience with positron emission tomography with 18Fluoro-fluorodeoxyglucose 
is limited. 
Case Report: We report the case of a 32-year-old female who presented to the emergency 
department with signs and symptoms of severe hyponatremia (104 mmol/L). Treatment with 
hypertonic saline allowed to increase her serum sodium level to 132 mmol/L in the following three 
days with initial clinical benefit. On the 3rd day, the patient showed neurological deterioration 
complicated by seizures requiring intensive care. The computed tomography and magnetic 
resonance imaging scans of her brain obtained in the first fifteen days from hospital admission 
were normal. Instead, positron emission tomography with 18Fluoro-fluorodeoxyglucose revealed 
an overall reduction in 18Fluoro-fluorodeoxyglucose uptake in the cortical area attributable to 
diffuse brain damage, confirmed by a subsequent third magnetic resonance imaging scan taken 
twenty days after the hospitalization. Osmotic demyelination syndrome was diagnosed. The 
patient did not recover neurologically as confirmed by a second positron emission tomography 
with 18Fluoro-fluorodeoxyglucose performed ninety days after hospitalization. 
Conclusion: Great attention should be placed on treatment of severe hyponatremia. In case 
of osmotic demyelination syndrome, the use of positron emission tomography with 18Fluoro-
fluorodeoxyglucose may be considered for diagnosis and for assessment of the degree and extent 
of cerebral damage over time.
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Abstract

Introduction: Osmotic demyelination syndrome 
is an uncommon neurological disease that may 
complicate the treatment of severe hyponatremia 
[1–4]. In case of osmotic demyelination 
syndrome, the computed tomography and 
the magnetic resonance imaging scans are 
used for diagnosis. The experience with 
positron emission tomography with 18Fluoro-
fluorodeoxyglucose is limited. Case Report: 
We report the case of a 32-year-old female who 
presented to the emergency department with 
signs and symptoms of severe hyponatremia 
(104 mmol/L). Treatment with hypertonic saline 
allowed to increase her serum sodium level to 
132 mmol/L in the following three days with 
initial clinical benefit. On the 3rd day, the patient 
showed neurological deterioration complicated 
by seizures requiring intensive care. The 
computed tomography and magnetic resonance 
imaging scans of her brain obtained in the first 
fifteen days from hospital admission were 
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normal. Instead, positron emission tomography 
with 18Fluoro-fluorodeoxyglucose revealed an 
overall reduction in 18Fluoro-fluorodeoxyglucose 
uptake in the cortical area attributable to diffuse 
brain damage, confirmed by a subsequent 
third magnetic resonance imaging scan taken 
twenty days after the hospitalization. Osmotic 
demyelination syndrome was diagnosed. 
The patient did not recover neurologically 
as confirmed by a second positron emission 
tomography with 18Fluoro-fluorodeoxyglucose 
performed ninety days after hospitalization. 
Conclusion: Great attention should be placed 
on treatment of severe hyponatremia. In case 
of osmotic demyelination syndrome, the use of 
positron emission tomography with 18Fluoro-
fluorodeoxyglucose may be considered for 
diagnosis and for assessment of the degree and 
extent of cerebral damage over time.

Keywords: 18Fluoro-fluorodeoxyglucose, Hy-
ponatremia, Osmotic demyelination syndrome, 
Positron emission tomography

How to cite this article

Carron M, Meneghetti M, Gagliardi G, Ori C. Severe 
hyponatremia: A physician’s nightmare. Int J Case 
Rep Images 2015;6(11):694–697.

doi:10.5348/ijcri-2015111-CR-10572

INTRODUCTION

Osmotic demyelination syndrome (ODS) is an 
uncommon neurological disease characterized by 
demyelination of areas of the central nervous system that 
may complicate the treatment of severe hyponatremia 
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[1–4]. Lesions can occur at central pons (central pontine 
myelinolysis) and/or outside the pons (extrapontine 
myelinolysis) [1–4]. Damage is often permanent [1–4]. 
In case of ODS, the use of adequate imaging is important 
for diagnosis and early treatment [4–6]. The computed 
tomography (CT) scan and the magnetic resonance 
imaging (MRI) scan are used for diagnosis [4, 5]. In 
particular, MRI scan is considered the radiological 
modality of choice for earlier detection of ODS lesions 
[4, 5]. However, in highly suspect ODS, the radiological 
evidence of lesions may be not found at the beginning and 
a further MRI scan may be necessary [4, 5]. The role of 
positron emission tomography (PET) scan with 18Fluoro-
fluorodeoxyglucose (18F-FDG) in case of ODS is not well 
established. 

CASE REPORT

A 32-year old female presented to the hospital with 
severe confusion, weakness, and vomiting. She had a 
history of hypertension and kidney hypoplasia. Upon 
admission her serum sodium concentration was 104 
mmol/L. Treatment with hypertonic saline allowed to 
increase her serum sodium level to 118 mmol/L on first 
day, 125 mmol/L on second day, and 132 mmol/L on 
third day after admission. On the 3rd day, the patient 
experienced neurological deterioration complicated 
by seizures, requiring medical treatment and tracheal 
intubation. The computed tomography (CT) scan and 
the magnetic resonance imaging (MRI) scan of her brain 
were initially normal. A second MRI scan was obtained 
fourteen days after hospitalization and did not reveal 
significant abnormalities. There were no anoxic or 
hypoxic episodes during the time in which the patient 
was being followed. However, her brain function did 
not recover. A 18F-FDG PET scan taken one day later the 
second MRI scan revealed an overall reduction in 18F-FDG 
uptake in the cortical area with two regions of increased 
metabolic activity (Figure 1). A third MRI scan performed 
twenty days after hospitalization showed diffuse brain 
damage. The ODS was, then, diagnosed. Similarly to 
other neurological disorders, general care were applied, 
including adequate nutrition, good skin care, passive 
joint exercises, airways suctioning, careful management 
of the bladder and bowel. Percutaneous tracheostomy 
and endoscopic gastrostomy were performed for manage 
secretions and feeding, respectively. An indwelling 
urinary catheter was also necessary. The ICU care was 
complicated by occurrence of ventilator-associated 
pneumonia. Once weaned from mechanical ventilation 
and stabilized her clinical condition, the patient was 
transferred to neurological ward for neuro-rehabilitation. 
The patient did not recover neurologically as confirmed 
by a second 18F-FDG PET scan performed ninety days 
after hospitalization (Figures 2 and 3). The patient was 
able to spontaneously open and close her eyes, but she 
was unable to follow instructions or track movements, 

and speak or communicate in any forms. Three months 
after the diagnosis of ODS, she was still in a vegetative 
state and was, then, transferred to a neuro-rehabilitation 
centre for the care of case.

DISCUSSION

The ODS remains a feared complication of the 
treatment of severe hyponatremia [1–4]. It is not clear 
the best rate of correction of hyponatremia [1–3]. 
Depending on the severity of the patient’s symptoms, 
the serum sodium was suggested to be corrected at a rate 
of 0.5 mmol/L/h or 1 mmol/L/h [2, 3]. However, the 
revision of published reports on patients with very severe 
hyponatremia (serum sodium <106 mmol/L) revealed 
that neurologic sequelae were associated with correction 
of hyponatremia by more than 12 mmol/L per day [1]. So 
that, the more recent recommendations are to limit the 
increase in serum sodium concentration to a total of 10 
mmol/L during the first 24 h and an additional 8 mmol/L 
during every 24 h thereafter until the serum sodium 
concentration reaches 130 mmol/L [4]. 

In case of ODS, uncertainty regarding the optimal 
approach still exists [5–8]. Reinduction of hyponatremia 
by using desmopressin, intravenous 5% dextrose solution 
or a combination of both, is recommended in high risk 
patients [6, 7]. Corticosteroids, plasmapheresis and 
intravenous immunoglobulin have been successfully 
proven in selected patients [7]. Besides pharmacological 
therapy, the treatment of ODS is supportive and 
includes physical therapy, similarly to other neurological 
disorders [7]. Outcome is variable. Patients who survive 
ODS are likely to require extensive and prolonged neuro-
rehabilitation [5, 8].

The CT and the MRI scans are used for diagnosis. 
In particular, MRI scan is the radiological modality 
of choice for detection of ODS lesions [5, 8]. Typically, 

Figure 1. 18F-FDG PET scan of the brain of a female patient 
affected by osmotic demyelination syndrome obtained fifteen 
days after hospitalization. It shows an overall reduction in 
18F-FDG uptake in the bilateral frontotemporal cortex because of 
a reduced brain function mainly due to a diffuse brain damage. 
Two increased metabolic activity were found in the temporal 
area (A) and in hypothalamic region (B).
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T2-weighted and fluid attenuated inversion recovery 
(FLAIR) MRI images show increased signal intensity 
where demyelination has occurred [5, 8]. Sometimes, 
however, radiological evidence of lesions in case of ODS 
may be not found. If ODS is highly suspected, but there 
is no evidence on imaging, it is recommended to repeat 
the MRI scan after 2–3 weeks (following the onset of 
symptoms or correction of hyponatremia) being able, at 
this time, to reveal lesions not apparent on early scans [5, 
8]. The radiological findings may not improve over time, 
even in case of complete clinical recovery [7].

18F-FDG is a glucose analog used in the medical 
imaging modality PET. The uptake of 18F-FDG by high-
glucose-using cells, such as brain cells, is a marker for 
the tissue uptake of glucose, which in turn is closely 
correlated with tissue glucose metabolism [9–11]. In case 
of brain damage, 18F-FDG PET scan may provide earlier 
information than CT or MRI scan [10, 11]. In case of ODS, 
18F-FDG PET may demonstrate hypermetabolism in some 
brain regions, probably due to increased glucose activity 
of the phagocytic microglial cells and astrocytes [9], and 
a progressive hypometabolism owing to the destructive 
demyelination, as seen in our case. Furthermore, 18F-FDG 
PET has not only an important role in establishing 
the degree, and extent of cerebral damage, but also in 
providing information on the residual brain function in 
patients with ODS [10, 11]. 

CONCLUSION

Great attention should be placed on treatment of 
severe hyponatremia. It is necessary to follow strictly 
the more recent recommendations on treatment of 
severe hyponatremia. In case of osmotic demyelination 
syndrome, the use of adequate imaging is important for 
diagnosis and early treatment and for assessment of the 
degree and extent of cerebral damage over time.
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Figure 2. 18F-FDG PET scan of the brain of a female patient 
affected by osmotic demyelination syndrome obtained ninety 
days after hospitalization. It shows an overall reduction in 
18F-FDG uptake in the bilateral frontotemporal cortex because 
of a reduced brain function due to a diffuse brain damage. The 
residual brain function was established in absence of medical 
treatment and metabolic disorders.

Figure 3. Comparison of 18F-FDG PET scan of the brain of a 
female patient affected by osmotic demyelination syndrome 
obtained fifteen days and ninety days after hospitalization. 
The overall reduction in 18F-FDG uptake in the bilateral 
frontotemporal cortex is related to reduced brain function, due 
to a diffuse brain damage. It appears greater after ninety days 
than after fifteen days from hospitalization. Frames are from 
transverse, sagittal and coronal planes.
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