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MR Findings in Two Presumed Cases of Mild Central Pontine

Myelinolysis

Yukunori Korogi,' Mutsumasa Takahashi," Jintetsu Shinzato,' Yuji Sakamoto,' Katsuhiko Mitsuzaki,' Toshinori Hirai,’

and Kazuhiro Yoshizumi'

Summary: The authors describe two patients with presumed
central pontine myelinolysis whose clinical symptoms were
mild despite extensive intrapontine lesions evident on MR im-
aging. Enhancement of the lesions with Gd-DTPA was not
observed in either case. It is suggested that the severity of
findings on MR imaging does not necessarily reflect the severity
of clinical symptoms of the disease.

Index terms: Demyelinating disease; Degenerative brain dis-
ease; Brain stem, magnetic resonance

Central pontine myelinolysis (CPM) was de-
scribed by Adams et al in 1959 (1). This disorder
was originally thought to be uniformly fatal, but
there have been recent reports of survival (2-8).
Occasionally, there are mild cases with atypical
clinical courses such as lack of disturbed con-
sciousness and complete recovery from neuro-
logic deficit (4, 9).

In this report, we present two mild cases of
presumed CPM and discuss the magnetic reso-
nance (MR) findings including follow-up exami-
nations and Gd-DTPA enhancement studies.

Case Reports
Case 1

A 38-year-old man, with a history of diabetes melitus
and chronic renal failure with hemodialysis for the previous
13 months, presented with dizziness, weakness of the right
hand, and difficulty with speech immediately after hemo-
dialysis. A day before the onset of symptoms, electrolytes
revealed only mild hyponatremia (serum sodium of 131
mEq/L). Two days later, serum sodium was 134 mEq/L.
Other laboratory tests were normal, except for decreased
renal function (blood urea nitrogen of 76.2 mg/dL and
creatinine of 10.3 mg/dL). His symptoms gradually im-
proved; when he was referred to a neurologist 14 days
after the onset of symptoms he was neurologically intact.
MR imaging performed 19 days following the onset re-
vealed lesions compatible with CPM (Figs. 1A-1C). There

was no enhancement of the lesion with Gd-DTPA. Extra-
pontine involvement was not observed on MR images.

Eight months after onset, the patient was neurologically
normal and the pontine abnormality persisted on the T2-
weighted scan (Fig. 1D), although the size and intensity of
the lesion was diminished, and no enhancement of the
lesion was observed on T1-weighted MR images. A diag-
nosis of CPM was established by the combination of an
acute brain stem dysfunction and neuroradiologic features,
including follow-up studies.

Case 2

A 52-year-old man with a history of alcohol abuse and
diabetes mellitus developed mild dysarthria and dysphagia
without disturbed consciousness. Initial MR imaging 3 days
following the onset demonstrated intrapontine hyperintens-
ity on T2-weighted images (Figs. 2A-2C). Serum electro-
lytes before the onset were not measured, but 3 days after
the onset there was mild hyponatremia (serum sodium of
130 mEq/L). Other laboratory tests were normal except
for blood sugar.

When he was admitted to the hospital 2 weeks following
the onset of symptoms neurologic examination revealed
mild dysarthria, mild limb ataxia, and hypoactivity of deep
tendon reflexes. A second MR study on admission showed
findings similar to those on the initial MR study. His con-
dition gradually improved, and 2 months later, neurologic
examination revealed only mild ataxia with generalized
muscular hypotonia. Follow-up MR imaging at that time
demonstrated no significant changes compared with the
initial MR examination (Fig. 2D). All three MR examinations
demonstrated lack of enhancement of the lesion on post-
contrast study. Extrapontine involvement was not ob-
served on any MR image. A diagnosis of CPM was estab-
lished on the basis of acute brain stem dysfunction with
typical neuroradiologic features.

Discussion

CPM is a disorder of demyelination that has a
predilection for the basis pontis (1). This process
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Fig. 1. Case 1.

A, Axial T2-weighted MR image, 3000/80/1 (TR/TE/excitations), demonstrates a
hyperintense area in the basis pontis (short arrow) accompanied with mild swelling of
the pons. Lateral regions (long arrow) are spared, while the pontine tegmentum is

hyperintense (arrowheads).

B, Axial T1-weighted MR image (550/13/1) demonstrates no abnormal intensity

within the pons.

C, Axial T1-weighted gadolinium-enhanced MR image (550/13) shows no enhance-

ment in the pons.

D, Axial T2-weighted MR image (3000/80), obtained 8 months following the onset,
demonstrates a persistent hyperintensity (arrow), although the size and intensity of the

lesion are diminished.

is most often found in patients with a history of
alcoholism (1, 10), but also has been found in
patients with electrolyte abnormalities (especially
rapidly corrected hyponatremia) (10, 11). The
clinical manifestations include spastic quadripa-
resis, pseudobulbar palsy, and rapid development
of the so-called locked-in state (1, 6, 10, 11).
The typical histopathologic features include
symmetric demyelination of the basis pontis,
spreading centrifugally from the median raphe.
There is sparing of the ventrolateral longitudinal
fibers, neurons, axis cylinders, and blood vessels.
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In severe cases, there may be necrosis and cavi-
tation, as well as extension of the lesion into the
pontine tegmentum and midbrain (6, 10, 12).

There is no proven explanation for the patho-
genesis of CPM, but Norenberg (13) and Koci et
al (14) have noted lesions in areas of rich gray-
white matter apposition. They propose that os-
motically induced endothelial changes result in
myelinotoxic factors and/or edema derived from
gray matter.

This disorder was originally thought to be uni-
formly fatal. However, there have been recent
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within the pons.

ment in the pons.
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reports of longer survivals or atypical mild cases
(2-8). Our cases showed mild clinical courses
despite extensive intrapontine hyperintense areas
on T2-weighted MR images. There have been few
reports of cases without locked-in state or tetra-
plegia (4).

The clinical manifestations of CPM were
thought to vary from minimal to complete
locked-in syndrome or coma according to the
extent of the lesions (15). However, Pfister et al
proposed that there was dissociation between the
severity of neurologic dysfunction and the exten-
sion of the computed tomography or MR lesion
(4). Our observation supports the hypothesis that
there is a lack of correlation between the severity
of the MR findings and the clinical manifestations.
Our cases lacked the episodes of hyponatremia
and intravenous infusion therapy, which are also
atypical. A case similar to ours, in which CPM
developed after hemodialysis, has been reported

9).

Fig. 2. Case 2.

A, Midline sagittal T2-weighted MR image (2000/100/1) demonstrates a clearly
defined oval-shaped hyperintense lesion (arrow) within the basis pontis. The pontine
tegmentum and ventral regions are spared.

B, Sagittal T1-weighted MR image (520/29/1) demonstrates no abnormal intensity

C, Sagittal T1-weighted gadolinium-enhanced MR image (520/29) shows no enhance-

D, Midline sagittal T2-weighted MR image (2300/90/1), obtained 2 months following
the onset, demonstrates a persistent pontine oval-shaped abnormality (arrow). The size,
shape, and intensity of the lesion have not changed.

Since our cases were atypical by being clini-
cally mild, they bring into question the criteria on
which to establish the diagnosis of CPM. There
are many diseases that may present with MR
features of CPM such as age-related hyperintense
foci, normal pressure hydrocephalus, infarction,
glioma, metastases, encephalitis or encephalop-
athy, postradiation therapy, postchemotherapy,
multiple sclerosis, acute disseminated encephalo-
myelitis, adrenoleukodystrophy, and dementia
(6). Our patients did not show any clinical findings
compatible with encephalitis, and did not receive
radiation therapy or chemotherapy. The acute
onset of symptoms in both cases was argument
against the possibility of brain tumors. Pontine
glioma or metastases were also excluded by the
fact that the lesion diminished despite no treat-
ment in case 1. Pontine infarction or demyelinat-
ing disease like multiple sclerosis would cause
more severe neurologic deficit with an extensive
pontine lesion such as in our cases. Follow-up
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MR studies were also atypical for infarction, tu-
mor, or multiple sclerosis.

There have been several reports of the MR
appearance of CPM that describe a symmetric
round- or oval-shaped area of prolonged T1 and
T2 relaxation within the base of the pons on
sagittal images, with sparing of the pontine teg-
mentum and ventrolateral pons (5-8). Extrapon-
tine lesions may be observed in the basal ganglia,
thalami, and subcortical white matter (14).

The enhancement of CPM lesions with Gd-
DTPA has been described in two cases. One
report describes ring-like enhancement (16); the
other showed no enhancement (14). In our cases,
no enhancement was observed, although MR im-
aging was obtained in the acute, subacute, and
chronic phases. The gadolinium enhancement
might be related to the clinical severity of CPM,
because clinical findings in our cases were mild.
The cardinal pathologic changes of CPM, loss of
myelin with preservation of axons and blood
vessels, in the absence of a significant inflam-
matory reaction (10, 12), might explain the lack
of enhancement.

The persisting abnormal signals in CPM have
been observed in almost all cases by follow-up
examinations (5-8). However, the lesion may re-
solve completely, especially when it is very small,
possibly accounting for the normal MR findings
reported in two patients at 6 and 7 weeks of
follow-up (4, 6). Persistence of CPM lesions on
MR imaging with clinical recovery is likely due to
fibrillary gliosis, and may be an important finding
for the differential diagnosis in follow-up studies
(8).

In conclusion, MR and clinical findings in our
two CPM cases are characterized by: 1) lack of
an episode of rapid correction of hyponatremia,
2) extremely mild neurologic deficit without tetra-
plegia or locked-in state despite extensive pontine
lesions on MR imaging, 3) lack of Gd-DTPA
enhancement, and 4) persisting abnormal MR
findings despite complete or near complete clini-
cal recovery.
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