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Abstract

Central pontine myelinolysis (CPM) is heterogeneous group of demyelinating 
conditions with different etiology, pathophysiological mechanisms, clinical 
presentation and development. The suspectable main reasons for development 
of pontine myelinolysis syndrome in patients with alcohol use and malnutrition 
are basically deficiency of thiamine - vitamin B1 and direct toxic effects of 
acetaldehyde. Role in cell damage plays changes in serum potassium levels 
and accompanying these conditions magnesium deficiency.

Early and proper diagnosis of pontine myelinolysis syndrome should be 
based on acute brain stem dysfunction, history and clinical data of serum 
electrolyte disturbances, alcohol consumption and malnutrition, as well as 
typical findings of magnetic resonance imaging (MRI).

We present a case of 42 years old female patient with history of long-term 
alcohol abuse, normal serum sodium levels and malnutrition after ten-day period 
of confusion and aggressive behavior develops acute bulbar, pseudo bulbar and 
quadriparetic syndrome, which requires hospitalization in intensive care unit. 
Several MRI studies were performed and patient was diagnosed with central 
pontine myelinolysis syndrome as a result of malnutrition and alcohol abuse. In 
six months complete reversal of neurological symptoms was observed, but MRI 
findings persist.

Basic etiological reasons were discussed, as well as possible 
pathophysiological mechanisms, clinical and diagnostic possibilities for patient 
with CPM syndrome, systemic alcohol abuse, malnutrition and normal serum 
sodium levels.
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Background
Central pontine myelinolysis (CPM) is heterogeneous group of 

demyelinating conditions with different etiology, pathophysiological 
mechanisms, clinical presentation and development [1,2]. For the first 
time, the condition was described in 1959 by Adams and colleagues in 
patients with alcohol consumption and/or malnutrition [1,2]. Later in 
1976 Tomlinson describes the case of CPM after rapid correction of 
low serum sodium levels. Since then, several cases of CPM in patients 
with alcohol consumption, malnutrition, normal serum sodium level 
are described [1-3]. In the most cases CPM syndrome is associated 
with alcohol use and insufficient conditions [3].

In etiological aspect it is a multifaceted disease. Factors which may 
lead to it are quick correction of low serum sodium levels, chronic 
alcohol use, insufficient conditions, acute electrolyte imbalance 
accompanying kidney, liver and gastrointestinal processes, endocrine 
diseases, late pregnancy toxemia, malignant processes, anorexia and 
other eating disorders [1-6].

Case Report
We present 42 year female patient hospitalized in a clinic of 
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psychiatry within five days, due to ten-day period of confusion, 
irrational behavior, anxiety and aggression towards her family. On the 
fifth day of stay in department of psychiatry due to worsening of her 
condition she had been hospitalized in intensive care unit of Tokuda 
Hospital Sofia. The patient was in poor general condition, unable to 
move, non-contact, with no quantitative changes in consciousness. 
According to her relatives patient has history for systematically 
consumed alcohol for years and in recent months patient consumed 
it in unlimited quantities, refused to eat, had reduction in body 
weight. Without medical and family history or any data for previous 
treatment. Without history of fever in recent months or experienced 
acute viral infections in last year.

Upon admission in intensive care unit, the following changes in 
somatic status were observed: skin and visible mucosa- pale, expressed 
ulcers in lips corners. Dry scaly skin on the palms and feet, changes 
in the nails plate bilaterally. Strongly reduced subcutaneous fat with 
decreased skin elasticity. Neurological examination upon admission 
showed mydriasis on the right pupil with missing direct and indirect 
reaction to light, miotic pupil on the left eye with slow reaction to 
light, missing bilateral convergence and accommodation reactions, 
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missing smooth tracking eye movements, vertical gaze paresis, 
spontaneously eyes abduction to the right. Patient was unable to show 
his tongue upon request, missing bilateral pharyngeal reflexes, absent 
cough reflex. Quadriparеtic syndrome was observed with right-sided 
upper central monoplegiya, severe left-sided upper monoparesis, and 
lower central paraplegia. Muscle tone was decreased in the four limbs. 
Conjunctival and corneal reflex were reserved. Mandibular reflex was 
exaggerated. Diminished reflexes for upper limbs, missing knee and 
Achilles reflexes bilaterally, presented bilateral plantar reflexes, absent 
cutaneus reflexes. Sustained clonus on the left leg. Sensory function 
and coordination were not possible to be examined. The patient was 
in consciousness, without pain response, reserved circadian cycle, 
catheterized, orotracheal intubated. The following examinations and 
consultations were performed:

Para clinical test
• laboratory tests data for iron deficiency anemia, low serum 

levels of vitamin B12, low serum levels of protein, albumin, calcium, 
potassium, normal serum levels of sodium.

• Computed tomography of the brain upon admission: data for 
cortical atrophy without focal changes.

• Echocardiography: normal valve apparatus, preserved systolic 
and diastolic function.

• Electroneurography and Electromyography study showed data 
for polyneuropathy, affecting sensory and motor nerves, mainly 
axonal form prevailing in the lower limbs. Myogenic changes mainly 
in proximal muscle groups.

• Electroencephalography: Generally slow activity without 
epileptiform changes.

• Magnetic resonance imaging (MRI) of the head upon admission 
- in the area of   the pons is visualized formation with size 22 mm/17 
mm., isointense in T1 and hyper intense in T2. After application 
of gadolinium, contrast enhancement in middle of formation was 
observed, without perifocal edema/Figure 1,2.

• MRI of the cervical segment of the spinal cord with gadolinium 
enhancement showed no changes.

Consultations with medical specialists       
• Cardiologist: no evidence for cardiovascular disease.

• Infectionist - no evidence for inflammatory disease affecting the 
central nervous system

• Psychiatrist and neuropsychologist- severe alcoholic 
encephalopathy, in consciousness, do not obey any commands. 

• Neurosurgeon: MRI data for tumor formation in the brainstem. 
Due to the topic of the process patient is not indicated for surgical 
treatment.

On the second month after hospitalization partial improvement 
of neurological symptoms was observed: recovered reaction to light, 
accommodation and convergence bilaterally, vertical and horizontal 
eye movements. Weakness in four limbs was partially improved, 
spasticity in the four limbs appeared, and bulbar and pseudo bulbar 
palsy still persist. The patient was awared and obeyed to elementary 
commands. Decreased sensation for touch, pain and vibration in 
lower limbs was observed. Control examinations were performed.

• MRI of the head showed data of hyper intense zone on T2 series 
and hypo intense on T1 series in the pons. Restriction of diffusion 
weighted imaging (DWI) series in the pons. Size 23/15 mm. No 
gadolinium enhancement was observed.  

• MRI of cervical, thoracic and lumbosacral segment found 
degenerative changes, without spinal cord compression.

• Laboratory tests - mild anemia and low serum albumin levels.

Nine months after disease onset significant improvement of 
neurological symptoms were observed. Polyneuropathy persists with 
decreased sensation for touch, pain and vibration in lower limbs, 
missing reflexes in the lower limbs and positive axial phenomena. 
Laboratory tests were normal. MRI of the head showed reduction 
of hyperintense zone in the pons, presence of glial changes, brain 
atrophy./Figure 3.

 The following treatment was carried out: intravenous electrolyte 

Figure 1 and 2: Magnetic resonance imaging (MRI) of the head upon 
admission - in the area of   the pons is visualized formation with size 22 mm/17 
mm., isointense in T1 and hyperintense in T2. After application of gadolinium, 
contrast enhancement in middle of formation was observed, without perifocal 
edema.
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infusions, magnesium sulfate, vitamin B1, vitamin B6, vitamin B12, 
nootropic agents, corticosteroids, rehabilitation.

Discussion
Central pontine myelinolysis is a demyelinating disease, affecting  

pons, often associated with areas of demyelination in other structures 
of the central nervous system [1,2] This syndrome mainly divided 
into two types according to the affected structures: central pontine 
myelinolysis syndrome and extrapontine myelinolysis syndrome 
[1]. The importance of osmotic stress in the etiology of CPM gives 
alternative name- osmotic demyelination syndrome. Etiology and 
pathogenetic mechanisms are still unclear and discussible [4]. In 
etiological aspect it is a multifaceted disease [1,3,7-9]. Factors which 
may lead to it are quick correction of low serum sodium levels, 
chronic alcohol use, malnutrition conditions, acute electrolyte 
imbalance, gastroenterological processes, endocrine diseases,  
immunosuppressive therapy after liver transplantation, late toxemia 
of pregnancy, anorexia and other eating disorders, low serum 
potassium levels, inadequate secretion of antidiuretic hormone and  
malignant formations [1-,7,10].

According Lamp and Yazdi study in 450 cases of pontine 
myelinolysis, history of alcohol use was found in 39.4 percent 
of the cases, 21.5 percent were as a result of rapid correction of 
low serum sodium levels, 17.4 % were after immunosuppressive 
treatment in patient with liver transplantation [3,4]. Harmful alcohol 
consumption, electrolyte abnormalities and malnutrition conditions 
are the most common causes in etiology of CPM [3,9,11,12]. The 
presence of alcohol consumption was cited as a leading cause in 78% 
of cases. The basic pathophysiological mechanisms are:

• Osmotic stress as a result of electrolyte abnormalities and 
changes in extra- and intracellular fluid [9,12,13].

• Changes in peroxidase activity with formation of free radicals 
leading to cell death [1,9,12,13].

• Changes in formation and function of adenosine triphosphatase 
(ATP) system in the cells [9,12,13].

Diversity of etiologies and pathophysiological mechanisms 

determine variations in clinical symptoms of the disease [2,7,14-16]. 
Severity of the disease varies from asymptomatic finding detected 
by neuroimaging methods to severe neurological symptoms, coma 
and death [17-20]. The most common clinical presentation of 
CPM is combination of psychiatric symptoms- emotional liability, 
disinhibition, aggression, lack of criticism and neurological 
symptoms- acute bulbar and pseudo bulbar syndrome, quadriplegic 
syndrome, changes in consciousness [7,14-16,21]. In some patients 
only neurological symptoms are observed [14,20,22].

Early and proper diagnosis of CPM should be based on the 
clinical presentation of acute brain stem dysfunction, history and 
clinical data for serum electrolyte disturbances, alcohol consumption 
and malnutrition, and typical MRI findings [1,5,6,11]. CT of the head 
and stem and evoked potentials may show non-specific changes into 
the brain stem [23]. The diagnose should be based on MRI data. The 
earliest changes could be detected on diffusion MRI within 24 hours 
after initial symptoms [11,19,20,23]. Changes are best seen on T2- 
weighted images. Sometimes their development can take up to two 
weeks after the neurological symptoms onset [11,23]. They are hypo 
intense on T2 and could persist for a long period of time after clinical 
improvement of the patient [23,24]. In many cases the size of the area 
did not correlate with the severity of the clinical symptoms. Affected 
areas are visualized as typical butterfly-like zones of demyelination 
without inflammation. Absence of inflammation differentiates the 
syndrome of osmotic demyelination from others demyelinating 
diseases in which inflammatory component dominates [11,23]. The 
most common location is central part of the pons and spreading 
“like a brush fire”, to its base. Rarely can be observed spreading of 
the process to the midbrain and medulla oblongata [11,20,23,25,26].

The presented case report of young woman with history of long-
term alcohol abuse, malnutrition, which after a ten-day period of 
confusion and aggressive behavior develops acute bulbar, pseudo 
bulbar and quadriparetic syndrome with characteristic MRI findings, 
are typical for CPM. As a differential diagnosis tumor process in the 
pons was considered and rejected by control MRI scans. No medical, 
family history or other risk factors was revealed, except typical for 
the disease malnutrition and alcohol abuse. In six months from the 
beginning of CPM complete reversal of neurological symptoms was 
observed, but MRI findings still persist.

There are two probable reasons for the development of the CPM 
syndrome in patients with alcohol use and malnutrition: lack of 
thiamine (vitamin B1) and direct toxic effects of acetaldehyde. Role in 
cell injury plays serum potassium levels changes and accompanying 
these conditions magnesium deficiency [1,2,13,27,28]. Thiamine 
deficiency as a result of alcohol consumption is associated with 
insufficient food imports, malabsorption syndrome accompanying 
alcoholic disease, and impaired use of thiamine in the cells due to 
transport systems changes necessary for absorption [6,12,27,28]. 
Thiamine is with exogenous origin, and a cofactor for multiple 
enzyme systems associated with reuptake of carbohydrate molecules 
into the cells. The main enzyme systems which are activated by 
thiamine are: transketolase, pyruvate dehydrogenase (PDH), alpha-
ketoglutarate dehydrogenase (α-KGDH). These circuits are involved 
in the enzymatic synthesis of nucleic acids, complex sugar molecules, 
steroids, fatty acids, and for a part of neurotransmitters. They also 
play role in synthesis of glutathione, which is a part of antioxidant 

Figure 3: MRI of the head showed reduction of hyperintense zone in the  
pons, presence of glial changes, brain atrophy.
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function [12,17,27]. It has been proved their involvement into 
biochemical cycles- the citric acid cycle and glycolysis, which are 
associated with processing of glucose molecules. Thiamine featuring 
in adenosine triphosphate (ATP) synthesis via activation of a series 
of biochemical chains as a result provides energy for many cellular 
processes and reactions. Decreased activity of PDH and α - KGDH 
as a result of thiamine deficiency can lead to decreased ATP synthesis 
and could cause disability or even death of cell structures. In addition, 
the proper functioning of the PDH enzyme system is essential for 
production of neurotransmitter acetylcholine, and for synthesis 
of myelin, involved in construction of nerves structures myelin 
sheath [12,13]. The cycle of citric acid and α - KGDH plays role in 
maintaining glutamate, gamma-amino butyric acid (GABA) and 
aspartate levels. This is evidence for thiamine participation in cellular 
metabolism and cellular functioning. Low levels of thiamine, observed 
in patients with alcohol abuse and malnutrition decreased activity of 
enzyme systems and lead to changes in cell metabolism leading to 
cell death [12,27,29]. Leading cause for cells death has osmotic stress 
as a result of a changes in transport passage trough in and out the 
cell membrane [12,30]. The process called osmotic demyelinating 
syndrome leads to release of glutamate, blocking the ion channels 
and increased intracellular calcium. Other reasons for cells death 
are changes in peroxidase metabolism, free radicals, and changes in 
endothelial function and released myelin toxic factor, which leads to 
disruption integrity of the myelin sheath of the cells [6,12].

Conclusion
Important for diagnose CPM, as it was described in our patient 

are acute onset brainstem neurological symptoms with a history of 
psychiatric symptoms, anamnesis for harmful alcohol consumption 
and malnutrition, electrolyte disturbances, typical MRI findings. 
Early diagnosis is crucial for good outcome of the disease. Descrypted 
case report is clinical interest due to the combination of etiological 
factors, pathophysiological mechanisms, clinical presentation, early 
diagnostic capabilities and therapeutic response with favorable 
outcome.
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