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INTRODUCTION

Osmotic demyelination syndrome (ODS), an acquired demy-
elinating disease of the central pons, was first described in 1959 
by Adams et al. (1) in hyponatremic alcoholics. This disorder 
was formerly known as central pontine myelinolysis, extrapon-
tine myelinolysis, or a combination of both (2). ODS has been 
classically defined as a symmetrical and selective destruction of 
myelin sheaths in the central portion of the basis pontis that 
typically occurs after rapid correction of hyponatremia (1, 3). 
However, ODS may develop in other medical conditions such as 
electrolyte imbalance, syndrome of inappropriate antidiuretic 
syndrome (SIADH), chronic renal failure, organ transplanta-
tion, and chemotherapy (3). Patients typically have various 
symptoms, ranging from mild neurologic symptoms to a com-

plete locked-in syndrome, coma, or death (1-3). In this paper, 
we describe a case of ODS in a patient with normonatremia 
who recently received chemotherapy for colon cancer. We also 
performed relevant literature review on this disease. 

CASE REPORT

A 66-year-old man presented to our hospital with a 1 month 
history of intermittent headache. There was no prior history of 
any neurological disorder. He underwent low anterior resection 
for colon cancer and adjuvant chemotherapy 5 years ago. One 
month ago, he received a palliative chemotherapy with 5-fluoro-
uracil, oxaliplatin and leucovorin. After starting the chemother-
apy, he had intermittent headaches in the right temporal area. 
Although he received medical treatment for tension headache, 
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Osmotic demyelination syndrome (ODS), an acquired demyelinating condition of 
the central pons and/or other regions of the brain, is frequently associated with 
rapid correction of hyponatremia. There are several reports of ODS in other clinical 
setting such as malnutrition, alcoholism, transplantation, malignancy, and chronic 
debilitating illness. However, cases of ODS associated with chemotherapy have not 
been frequently reported. Here, we describe a case of ODS in a normonatremic pa-
tient recently underwent chemotherapy for colon cancer. The diagnosis was con-
firmed by MRI showing a typical T2 hyperintensity in the central pons. This case 
suggests that ODS is not always associated with hyponatremia and that ODS can 
have a favorable clinical and radiologic prognosis. 
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mmol/L, potassium at 4.1 mmol/L, chloride at 97 mmol/L, cal-
cium at 9.2 mg/dL). The patient gradually improved without 
any specific treatment. After 1 month, headache disappeared. 
Moreover, a 2-month follow-up brain MR imaging with gado-
linium showed a complete resolution of the preexisting pontine 
lesion (Fig. 1E, F). Therefore, the patient was diagnosed as ODS.

DISCUSSION

ODS is an uncommon demyelinating disorder of unknown 
cause. Although there was no mention of electrolyte imbalance 
in the first description of ODS by Adams et al. (1), ODS was 

there was no improvement for his headache. He had no other 
diseases such as chronic renal disease, hypertension, or diabetes 
mellitus. Physical examination and laboratory studies revealed 
no gross abnormalities. A careful neurological examination re-
vealed no focal sign. Therefore, magnetic resonance (MR) imag-
ing was performed to evaluate intracranial lesion. MR imaging 
showed T2 hyperintense lesion in the central pons without mass 
effect. This lesion revealed hypointensity on T1-weighted imag-
ing without contrast enhancement. There were no other abnor-
malities in the rest of the brain (Fig. 1A-D). The prepontine cis-
tern and fourth ventricle were unaffected by this lesion. There 
was no evidence of electrolyte abnormalities (sodium at 137 

Fig. 1. A 66-year-old man presented with a 1 month history of intermittent headache. 
A, B. Axial T2-weighted (A) and fluid-attenuated inversion recovery (FLAIR) (B) MR images reveal a hyperintense lesion in the central pons with-
out mass effect (arrows). 
C, D. Axial T1-weighted MR image (C) demonstrates T1 hypointensity in the central pons, and axial contrast enhanced T1-weighted MR image 
(D) shows no definite enhancement of the lesion (arrows). 
E, F. On follow-up MR imaging after 2 months, the central pontine lesion shows a complete resolution on axial T2-weighted (E) and FLAIR (F) 
images.
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contrast enhancement and complete resolution after 2 months. 
In addition, the patient was clinically stable without any neuro-
logical signs or symptoms related to brainstem pathology. Based 
on clinical features and MRI imaging results, we concluded that 
ODS was the most likely diagnosis.

There were only few cases of ODS associated with chemothera-
py used for underlying malignancy. However, there is no literature 
explaining an exact mechanism of ODS in patient with chemo-
therapy, prevalence of chemotherapy-induced ODS, or associated 
chemoagents. Yau et al. (9) reported two cases of hyponatremia-
related ODS in patients with nasopharyngeal carcinoma after 
chemotherapy using cisplatin. Hyponatremia is a common ther-
apy complication of cisplatin. Dolciotti et al. (3) reported that 
ODS occurred in a normonatremic patient with colon cancer 
after chemotherapy using 5-fluorouracil and oxaliplatin.

In conclusion, this report suggests that the role of malignancy 
in ODS should be considered because it may be more common-
ly observed in clinical practices than suggested in literature. Al-
though there are only a few case reports of normonatremic ODS 
in patients with malignancy and the cause of chemotherapy-re-
lated ODS are under debate, we suggest that clinical awareness 
of this disorder is very important for accurate diagnosis and 
management.
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항암치료 후 혈중나트륨 농도가 정상인 환자에서 발생한 삼투성 
탈수초 증후군: 증례 보고

이성재 · 백혜진 · 정현경 · 김선정 · 이예다운 · 이광희 · 류지화 · 김홍대

삼투성 탈수초 증후군은 저나트륨혈증의 급속한 교정을 하였을 때 잘 발생한다고 알려진 후천적 탈수초 질환이다. 그러

나, 영양결핍, 알코올 중독, 장기 이식, 악성종양 또는 만성 소모성 질환 등에서도 발생할 수 있다고 알려져 있다. 본 저자

들은 대장암으로 항암치료를 받은 후 혈중나트륨 농도가 정상인 환자에서 발생한 삼투성 탈수초 증후군을 보고하고자 한

다. 본 증례는 다리뇌의 중심부에 전형적인 T2 고신호강도를 보여 자기공명영상으로 진단이 가능하였다. 저자들은 본 증

례를 통해 삼투성 탈수초 증후군이 저나트륨혈증과 같은 전해질의 불균형이 없이도 발생 가능하며, 증상을 동반하지 않고 

질병의 경과가 좋을 수 있음을 알리고자 한다.
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