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Central pontine myelinolysis (CPM) by complicating rapid correction of severe hyponatremia has been widely reported. Addition-
ally, CPM was occasionally reported among patients with post-liver transplantation, burns, chronic renal failure with dialysis, or 
other diseases associated with or not associated with other electrolyte changes or hyperosmolarity. However, there have been a few 
reports of CPM occurring in diabetic patients without documented electrolyte changes. This report is, to the best of our knowledge, 
the first report of CPM in type 2 diabetic patients without electrolyte changes in Korea. A 40-year-old man with type 2 diabetes mel-
litus with abruptly developed dysarthria and ataxia was admitted to our facility. He suffered from poor glucose control and multiple 
diabetic complications. Brain magnetic resonance imaging (MRI) revealed a well-defined bilateral symmetric hyperintense lesion 
in the central portion of the pons on T2- and diffusion-weighted images, which was consistent with CPM. After the patient’s blood 
glucose and blood pressure normalized, his dysarthria and ataxia improved. Six months after discharge, follow-up MRI showed a 
persistent, but greatly reduced symmetric lesion in the central pons. It is certainly possible for CPM to be overlooked clinically in di-
abetic patients, but more cases could be diagnosed if careful attention was paid to this syndrome. (Endocrinol Metab 26:263-267, 2011)
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INTRODUCTION

Central pontine myelinolysis (CPM) is a disease showing nonin-

flammatory demyelination in the central portion of the pons, firstly 

described by Adams et al. [1]. CPM by complicating rapid correction 

of severe hyponatremia patients has been widely reported. Alco-

holism or malnutrition is the most frequently associated conditions 

with CPM [2-4]. CPM has also been reported among the patients 

with post-liver transplantation, burns, chronic renal failure with di-

alysis, or other diseases, that was related with or without other elec-

trolyte changes or hyperosmolarity [4-11]. 

Since the pontine lesions reported in diabetic patients without 

documented electrolyte changes are exclusive case reports of sev-

eral patients, these conditions are thought to be rare [12,13]. Two 

cases of CPM as an unusual complication of diabetes were briefly 

reported a decade ago, and four diabetic patients with CPM on mag-

netic resonance imaging (MRI) were recently reported [12,13]. This 

would be the first report of CPM in type 2 diabetic patients without 

electrolyte changes in Korea. 

CASE REPORT

Forty-year-old man with a history of type 2 diabetes and hyper-

tension for 4 years visited and was admitted to our hospital on Feb-

ruary 2, 2010, presenting with sudden onset dysarthria and ataxia 

for 10 days. He had a history of alcohol consumption of 25 g per 

day and a 20 pack-year history of cigarette smoking. 

He was previously admitted to our hospital due to blurred vision 

in November 2008, at which time, diabetic neuropathy, nephropa-

thy, and retinopathy was diagnosed. The diagnosis of diabetic neu-

ropathy was based on decreased vibration sense and slow nerve 

conduction velocity of lower extremities. Ten g monofilament test 

was normal. Proliferative diabetic retinopathy of both eyes was ob-

served and left eye was on almost blindness state. He received vit-
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rectomy of right eye while admitting. He had overt proteinuria and 

slight elevated serum creatinine (1.4 mg/dL, normal range, 0.4-1.3). 

Hemoglobin A1c level was 10.9% (normal range, 4.4-6.4). He also 

had a 0.3 cm sized open wound and callus formation on plantar 

surface of big toe of left foot. Ankle brachial index was normal. He 

had been lost at follow-up visit since two months after discharge, 

and he did not get any treatment in other clinic.

On admission, his blood pressure was 160/90 mmHg and neuro-

logical tests revealed preserved ankle jerks, sensation and motor 

power in all extremities, but mild ataxia while walking. The patient 

had an alert mentality and comprehended all commands, but had 

mild dysarthria.

Laboratory data showed high white blood cell count (12,000/μL, 

normal range, 4000-10,000), normal serum blood urea nitrogen 

(BUN 23.2 mg/dL, normal range, 7-27) and raised serum creatinine 

(1.6 mg/dL, normal range, 0.4-1.3). 24 hours urine protein was over 

5 g. His serum glucose level was 452 mg/dL; Hemoglobin A1c level 

was at a high value of 13.2% (normal range, 4.4-6.4); Serum sodium 

level was 135 mM (normal range, 137-150) and the corrected serum 

sodium level was 141 mM; Serum potassium level was 4.3 mM/L 

(normal range, 3.5-5.3); Serum osmolarity was 315 mOsm/kg H2O 

(normal range, 289-302). 

Brain MRI was taken on day 2 and revealed the well-defined le-

gion in the central portion of pons showing bilateral symmetric hy-

perintensity on T2 and hypointensity on T1-weighted images. Dif-

fusion-weighted images showed bilateral symmetric hyperintensity 

in the lesion of pons. There was only a thin rim of normal signal 

around the lesion at the periphery of pons, sparing the tegmentum 

of pons and ventrolateral pons, which was consistent with CPM 

(Fig. 1). 

As insulin treatment, oral hypoglycemic agent, blood pressure 

lowering agents and other supportive care were provided, the pa-

tient’s blood glucose levels and blood pressure decreased to near 

normal range; his dysarthria and ataxia gradually improved. He was 

discharged on hospital day 16. 

Two months after discharge, his symptoms were almost disap-

peared, but he still complained about mild dysarthria during rapid 

speech. 

Six months after discharge, follow-up brain MRI was performed. 

This revealed still symmetric hyperintensity in the central portion 

of pons on T2-weighted and diffusion-weighted images, but the size 

and intensity of the hypointense area was markedly diminished 

(Fig. 2). 

DISCUSSION

CPM is a clinicoradiologic disease, which shows noninflamma-

tory demyelination in the central portion of the pons. It was first 

Fig. 1. Initial T2-weighted (A) and diffusion-weighted MRI (B) showed symmetric hyperintense area in the pons (arrows). 
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described in 1959 by Adams and colleagues [1] in four alcoholic or 

malnourished patients. Two decades after the first report, a link 

between these disorders and the rapid correction of hyponatremia 

was established [2-4]. Though it is well-known that CPM is com-

monly associated with the rapid correction or overcorrection of hy-

ponatremia, other electrolyte changes such as hypernatremia and 

hypokalemia, and/or extreme hyperosmolarity have been identi-

fied as important factors in its pathogenesis [4-6]. 

Alcoholism and malnutrition is the first described and the most 

frequently associated conditions with CPM [1]. However, it has also 

been reported in patients with a variety of disease states and after 

certain surgical procedures. CPM was occasionally reported among 

the patients with burn, often associated with hypernatremia; the 

patients with post-liver transplantation; and the patients with chronic 

renal failure with dialysis [5-8]. 

There are a few reports of CPM occurring in diabetic patients 

without documented electrolyte changes [12,13]. About a decade 

ago, Casey et al. [12] briefly reported two cases of CPM as an un-

usual complication of diabetes. Recently, Ichikawa et al. [13] reported 

four diabetic patients with CPM on MRI, and two of them had sub-

clinical pontine lesions. One of six patients was a type 1 diabetic 

patient, and three of the six patients were under dialysis treatment 

from chronic renal failure due to diabetic nephropathy [12,13]. Sta-

tus of blood glucose control was diverse, and most patients had mul-

tiple diabetic complications and uncontrolled hypertension [12,13].

In Korea, CPM was reported in a few patients with post-liver trans-

plantation, chronic renal failure with dialysis and acute lymphoblas-

tic leukemia after hematopoietic stem cell transplantation [9-11]. 

There was a case report of extrapontine myelinolysis associated 

with hyperosmolar hyperglycemic syndrome and hypernatremia 

[14]. To the best knowledge of us, there was no report of CPM in 

diabetes without electrolyte changes in Korea. 

Casey et al. [12] and Ichikawa et al. [13] suggested the possibili-

ties of asymptomatic or subclinical pontine lesion before it became 

clinically overt and that such lesions might have been overlooked. 

Poorly controlled diabetic patients often develop renal dysfunction 

and greater osmolar shifts from elevated serum BUN and glucose 

levels might induce brain edema [8]; the present case showed ele-

vated serum osmolarity on admission. Moreover, diabetes mellitus 

often accompanies hypertension and both diabetes mellitus and 

hypertension cause disruption of cerebral autoregulation, endothe-

lial cells and the blood-brain barrier, which eventually leads to 

plasma leakage [15,16]. Also diabetic autonomic neuropathy com-

monly appears in diabetic patients and develops to orthostatic hy-

potension, which may cause abrupt fluctuation of blood pressure. 

From this, we speculated the fact that hyperosmolarity in relation 

with chronically poor metabolic control and multiple diabetic com-

plications possibly lead to the disruption of endothelial cells and 

Fig. 2. T2-weighted (A) and diffusion-weighted MRI (B) six months after discharge showed still persistent, but markedly diminished hyperintense area in the pons 
(arrows).
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the blood-brain barrier that might cause demyelination [13].  

The typical MRI findings show symmetric hypointensity on T1-

weighted images and symmetric hyperintensity on T2-weighted 

and diffusion-weighted images in the central pons with sparing of 

the corticospinal tracts and the ventrolateral tracts [17,18]. 

In the original report of CPM with alcoholism and malnutrition 

complicating rapid correction of severe hyponatremia, the patient 

has usually gone through a biphasic clinical course, initially pre-

senting with seizures from hyponatremia [1]. The second phase re-

vealed dysarthria, dysphagia, a flaccid quadriparesis which later 

becomes spastic, from involvement of the basis pontis. If the lesion 

extends into the tegmentum of the pons pupillary, oculomotor ab-

normalities may occur. If lesions of extrapontine myelinolysis are 

also present, the clinical picture may be very confusing, a variety 

of apparently psychiatric and behavioural changes and movement 

disorders may occur. The clinical manifestations of 6 patients of CPM 

cases in diabetic patients without electrolyte changes vary consid-

erably, from those of asymptomatic patient (2 patients) to the typi-

cal clinical symptoms, including diplopia, left-sided pain, marked 

ataxia and altered levels of consciousness [12,13]. 

There is no specific treatment for CPM. After the insult of CPM, 

management should be supportive and be directed towards mini-

mizing morbidity and mortality. Case reports or very small series 

have tended to reinforce the perception that this condition has an 

excessively high mortality, because before computed tomography 

(CT)/MRI this was a post-mortem diagnosis. But, introduction of 

CT and MRI allowed for confident diagnosis in life and reports of 

asymptomatic cases. In series of 34 cases showed that only two died, 

10 survived but left dependent, 11 had some deficits but were in-

dependent, 11 recovered completely [18]. The complete recovery 

from this condition is possible; however, maximum recovery may 

require several months and residual focal signal abnormalities may 

persist as sequelae of CPM [19]. In terms of prognosis and severity, 

the size of the pontine lesion does not correlate with the severity 

of the neurologic illness or the final outcome [19]. Most patients of 

CPM cases in diabetic patients without electrolyte changes showed 

complete recovery without sequelae within several months, and 

follow-up MRI in available patients revealed marked decreased size 

of lesion of central pons, as in our case [12,13].

We experienced and reported a case of CPM in a 40-year-old man 

with type 2 diabetic patient suffering from poor glucose control and 

multiple diabetic complications, but without documented electro-

lyte changes. We suggested that hyperosmolarity from chronically 

poor metabolic control and multiple diabetic complications, espe-

cially renal dysfunction and autonomic neuropathy, and accompa-

nying hypertension might be important factors triggering demye-

lination. It is possible that this syndrome is clinically underrecog-

nized in type 2 diabetic patient and we could diagnose more un-

suspected cases if we pay attention to this syndrome. Clinicians 

should be aware of the possibility of CPM when treating diabetic 

patients with neurologic disorders, even if serum sodium or osmo-

larity has not changed. MRI is one of the useful tools in document-

ing this disease.
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