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Abstract. Central pontine myelinolysis (CPM), also known 
as osmotic demyelination syndrome, is a rare demyelinating 
disorder characterized by the loss of myelin in the center 
of the basis pontis. In this case report, an alcoholic patient 
with CPM and acquired demyelinating lesion of the basis 
pontis is described. The patient is a 70 year‑old woman who 
presented with intermittent psychiatric symptoms and limb 
tremors following two months of alcohol abuse. During 
admission, magnetic resonance imaging (MRI) revealed 
hyperintensity on T2 weighted images and fluid‑attenuated 
inversion‑recovery imaging in the central pons without 
contrast enhancement. The patient's symptoms gradually 
improved following conservative treatment with vitamins B1 
and B12. The one month follow‑up MRI showed a significant 
reduction of the pontine injury.

Introduction

Central pontine myelinolysis (CPM), also known as osmot-
ic demyelination syndrome (ODS), is a rare demyelinating 
disorder characterized by the loss of myelin in the center of 
the basis pontis (1). CPM was originally considered to be the 
result of excessively rapid correction of slowly progressive 
hyponatremia in patients with chronic medical conditions, 
such as chronic alcoholism, malnutrition and malignan-
cy (2,3). The proposed mechanism of CPM is that neuronal 
demyelination begins when osmotically active substances 
such as sodium are depleted from the serum and free wa-
ter shifts into the brain  (4). However, there have been oc-
casional reports of CPM not accompanied by hyponatremia 
or drastic changes in serum sodium level  (2,3). The exact 
incidence of CPM is unknown. In a study of 3,000  brains 
examined postmortem, 15  cases of asymptomatic CPM 

were evident  (5). Kleinschmidt‑Demasters  et  al  (6,7) 
reported that 39.4% of patients of CPM were diagnosed with 
alcohol poisoning, 21.5% had a history of correcting hypona-
tremia, and 17.4% received a liver transplantation. Although 
earlier reports on CPM described very poor outcome with 
mortality rates as high as 50% in the first 2 weeks after pre-
sentation and 90% at 6  months, recent results suggest the 
decreased mortality mainly due to early diagnosis and im-
proved intensive care treatment  (7). Chronic alcoholism is 
frequently associated with CPM, which can have a variable 
clinical outcome. In the present case report, a chronic alco-
holic patient who suffered from CPM without hyponatremia 
is described. The patient eventually completely recovered.

Case report

A 70‑year‑old female with a history of alcohol abuse for two 
months presented with intermittent psychosis and involuntary 
tremors at the First Hospital of Jilin University (Jilin, China), 
in November 2014. The patient's psychiatric symptoms were 
characterized by auditory and visual hallucinations intermit-
tently. The onset of the symptoms began after two months 
of alcohol abuse, when she began to drink a half bottle of 
white spirits per day. The patient denied other substance use, 
and her vital signs were stable. At the initial neurological 
examination, the patient was cooperative and her language 
was intact with no word‑finding disorder. The patient was 
well oriented, her pupils were equal size (3.0 mm) and light 
reflexes were normal on both sides. The patient did not have 
extraocular movement limitations or nystagmus, and her 
motor strength, sensory exam and deep tendon reflexes were 
normal.

Routine laboratory data showed that the electrolytes and 
renal and liver function tests were within normal ranges. 
However, brain magnetic resonance imaging (MRI) identi-
fied a central pontine lesion, hyperintense on T2‑weighted 
and fluid‑attenuated inversion‑recovery (FLAIR) imaging 
(Fig. 1). An increased signal on diffusion‑weighted imaging 
(DWI) indicated abnormal restricted diffusion. The lesion 
was hypointense on T1‑weighted and non‑contrast enhanced 
imaging. No remarkable changes were detected in the 
thalamus or mammillary bodies.

The patient's symptoms gradually improved after one 
week of supplementation with vitamin  B1 (300  mg/day) 
and vitamin B12 (1,000 µg/day), and the intermittent mental 
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symptoms and tremor of the limbs soon disappeared. The 
patient fully recovered to a normal mental and physical state, 
and was discharged after two weeks. The MRI at the one 
month follow‑up visit showed a reduction in the hyperinten-
sity and extent of the pontine lesion evident on the FLAIR and 
T2 weighted images. Written informed consent was obtained 
from the patient prior to their inclusion in the present study.

Discussion

Underlying chronic diseases may be central to the develop-
ment of CPM, such as chronic alcoholism, malnutrition and 
liver transplantation. CPM can develop in the absence of 
serum sodium fluctuations, with more than one predisposing 
factor. Chronic alcoholism is the most common reason 
for developing CPM  (6). However, only a small number 
of cases of CPM following alcohol withdrawal have been 
reported (8,9); the majority of the cases are associated with 
normonatremia (10). In the present report, the patient with 
chronic alcoholism developed CPM following alcohol abuse 
for two months. Laboratory examination revealed normal 
blood sodium levels.

The clinical presentation of CPM includes a range of 
neurological severity, between asymptomatic presentation 
and quadriparesis and coma, depending on the distribution of 
demyelination in the pontine (1,11). Symptoms typically begin 
with weakness, confusion and dysarthria, and may progress 
to pseudobulbar palsy and locked‑in‑syndrome. Psychotic 
symptoms have rarely been described in association with 

CPM. However, one previously reported case described an 
alcoholic patient who developed psychotic symptoms during 
alcohol withdrawal  (9). This patient presented with limb 
tremors and intermittent mental abnormalities following 
heavy drinking, and was in accordance with the clinical 
presentation of CPM.

Diagnosis of CPM is based on a clinical neurologic 
examination and is confirmed by imaging studies. MRI 
is the primary method for diagnosis, and is superior to 
computed tomography (12,13). Besides hypointense T1‑ and 
hyperintense T2‑weighted lesions on MRI (14), DWI can be 
useful in diagnosing and predicting the prognosis of ODS. 
The lesions identified in patients with CPM may appear 
between days and weeks after the onset of symptoms and 
may resolve completely over a period of months, and the 
majority of patients have a good prognosis with supportive 
treatment (14). In the present case report, a brain MRI of the 
patient confirmed the characteristic of CPM.

The prognosis of CPM is typically poor, and may result in 
permanent neurological sequelae or mortality (11). Currently, 
no effective treatment is available for CPM; however, with 
supportive care, spontaneous recovery is possible. In the 
current case report, the patient developed CPM following 
heavy drinking, rather than from withdrawal. Laboratory 
examination did not indicate the presence of hyponatremia, 
and the patient's symptoms were uncommon; however, MRI 
confirmed CPM. In conclusion, it is apparent that physicians 
should pay attention to the development of CPM in alcoholic 
patients.

Figure 1. Central pontine myelinolysis on magnetic resonance imaging. (A) T1 weighted imaging (WI) showing a hypointense lesion in the pons in 
white arrow. (B) T2WI and (C) fluid‑attenuated inversion‑recovery‑weighted imaging showing a hyperintense lesion in the pons in black or white arrow. 
(D) Diffusion‑weighted imaging indicating abnormal restricted diffusion manifested by increased signal in black arrow. (E) T1WI without contrast enhance-
ment in white arrow.
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