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Central Pontine Myelinolysis: Report of a Case with
Distinctive Appearance on MR Imaging

We report a case of central pontine myelinolysis (CPM) in which
MR imaging showed a distinctive trident-shaped configuration of the
pontine lesion not noted on previous reports [1, 2]. This pattern
reflects the known pattern of pathologic involvement.

Case Report

A 53-year-old-alcoholic man was brought to the emergency de-
partment because of general debility. On admission his vital signs
were within normal limits. A general physical examination revealed a
thin, disheveled man, but was otherwise unremarkable. Neurologic
examination revealed 4/5 strength, normal sensation, and normal
deep tendon reflexes.

The serum Na+ was 104 mEq/l and K+ was 2.9 mEg/l. The serum
sodium was corrected to 130 during the next 24 hr by IV administra-
tion of normal saline. By the next day the patient felt stronger and
generally improved, but during the next several days he became
gradually disoriented. A CT scan done at that time showed only
atrophy. The results of a lumbar puncture were normal.

The patient deteriorated further and became dysarthric and quad-
riplegic. A second CT scan on the 25th day of hospitalization revealed
a low-density area in the basis pontis with sparing of the periphery
(Fig. 1). No abnormality in the basal ganglia was evident. The ap-
pearance was thought to be most compatible with CPM.

MR was performed 18 days later. On axial T1-weighted images
(Fig. 2A), there was a large, central hypointensity in the pons. The

Fig. 1.—Axial CT section shows hypodense le-
sion in pons with peripheral sparing.

ventral aspect of the abnormality had a three-pointed or trident
configuration. The lesion became hyperintense on T2-weighted im-
ages (Fig. 2B) and extended up to the midbrain. There was similar
involvement of the putamen bilaterally (Fig. 2C). The clinical condition
remained unchanged.

Discussion

The most common setting in which CPM develops is that of severe
derangement of serum sodium, either hyponatremia with rapid cor-
rection [3, 4] or hypernatremia [5], often seen in alcoholic patients.
Typically, some initial neurologic improvement with electrolyte nor-
malization is followed by development of quadriparesis and lower
cranial nerve palsies.

Milder cases of CPM found at autopsy are clinically undetected.
The typical lesion involves only bilateral small paramidline pontine
foci, sparing most of the corticospinal and corticobulbar fibers and
the midline trapezoid body. Those cases diagnosed by CT represent
more severe involvement. Pathologically, the more extensive lesions
may be triangular in shape [6], without midline sparing. Extrapontine
involvement has been documented in the thalamus; putamen; mid-
brain; internal, external, and extreme capsules; claustrum; lateral
geniculate bodies; corpus callosum; gray-white junction in the cere-
brum and cerebellum; cerebral cortex; and corticospinal tracts in the
medulla and spinal cord [5, 7, 8]. Sparing of the pontine periphery
and tegmentum is usually seen on CT [3, 4, 9].

A feature of CPM that is not widely recognized is the relative
sparing of the ventrolateral aspects of the pons. This is a fairly
characteristic pattern seen pathologically: the longitudinal fibers, con-
sisting of the corticospinal and corticobulbar tracts coursing through
the basis pontis, are histologically less affected than the transverse
fibers [7].

The shape of the lesion, as seen on MR in this case, appears to
conform to this pattern; the three-pointed or trident configuration
results from the relative sparing of the corticospinal tracts. The shape
of the lesion was not clearly shown by CT, and the midbrain and
putaminal involvement was unsuspected on CT. The lesions of CPM
are not only more easily visualized by MR than by CT, but the pattern
of abnormality, by accurately reflecting the pathologic change, estab-
lishes the diagnosis with greater certainty.
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Fig. 2.—A, T1-weighted MR image at same level as Fig. 1. Trident-shaped hypointense area in pons. Ventrolateral sparing is in location of corticospinal

and corticobulbar tracts.
B, T2-weighted image at same level as part A.

C, T2-weighted image shows abnormal signal in right putamen. Similar involvement on left not seen on this slice because of head tilt.

MR Demonstration of Falx Ossification: Recognition
and Differential Diagnosis

An area of high signal has been observed as an incidental finding
on routine T1-weighted sequences of the brain. Correlation with CT
scans and/or plain skull films revealed the source to be within areas
of ossification of the falx cerebri. The marrow within this ossification
may led to high signal, such as is seen within the diploic space of the
calvaria and other marrow spaces of the body. Appreciation of this
finding should prevent confusion with intracerebral hemorrhage and
other cerebral diseases (i.e., lipomatous lesions) that may also pre-
sent with bright signal on T1-weighted sagittal images.

Case Report

A 64-year-old woman with a history of colonic carcinoma and
radiation therapy for a pontine mass has been followed by MR since
1984. The sagittal T1-weighted image has persistently shown a high
frontal area of increased signal (Fig. 1A, on next page), which be-
comes isointense on the T2-weighted sequence (Fig. 1B, on next
page). Correlation with CT has shown a densely mineralized falx in
this area, which has not changed in appearance on sequential studies.

Discussion and Differential Diagnosis

It has previously been demonstrated, histologically, that mineral-
ization of the falx cerebri in humans is caused by ossification and not
just calcification. These areas of membranous bone formation are
complete with marrow elements that may also be subject to metasta-
tic or leukemic infiltrates [1]. It is expected, therefore, that marrow
and fat elements within areas of dural ossification have high signal
on T1-weighted sequences similar to that demonstrated within the
diploic space. A similar high T1-signal phenomenon has been ob-
served within a densely mineralized osteoma that abutted the inner
table. The lesion, which was hyperdense on CT, appeared very bright

on T1-weighted sequences and essentially isointense to brain on T2-
weighted images. The high signal on T1-weighted spin-echo se-
quences is again likely to be related to marrow and/or fat elements.
Osteomas, while commonly appearing very dense on CT, may consist
of highly vascular, fatty, or hematopoetic elements pathologically. If
the falx cerebri were calcified or ossified with compact bone, without
marrow elements, one could predict a relative absence of signal on
all MR sequences because of the paucity of mobile protons.

It is necessary to distinguish between clinically significant lesions
that may be confused with physiologic falcial marrow. A clinical
example is demonstrated by a 68-year-old woman outpatient who
had a long clinical history of definite multiple sclerosis and a recent
fall due to ataxia. The MR study in this patient (Fig. 2, on next page)
revealed a subacute interhemispheric subdural collection of blood,
which was clinically unsuspected and could have mimicked falx
ossification if both T1 and T2 images were not evaluated. The initial
T1-weighted parasagittal image shows an area of high signal similar
to that emanating from fatty marrow within falcial ossification (Fig.
2A). This lesion (hemorrhage) differs from falcial ossification because
it has increased signal on the second echo of the T2-weighted
sequences and is distinctly separate from the linear low signal of the
falx, which is medial to the blood (Fig. 2B).

While both interhemispheric subdural blood and falcial ossification
are bright on T1-weighted images, they can be distinguished from
each other. In falcial marrow and ossification, the area of bright signal
will often appear to straddle the falx or cross the midline on the T1-
weighted coronal images. The spin-density coronal images show low
signal peripherally, within the ossified cortex, and isointensity to brain
centrally, within the marrow elements. The area of bright signal within
the falx on T1-weighted sequences tends to become isointense with
brain on the T2-weighted sequences, and may no longer appear
visible (Fig. 1B). Fatty marrow has short T1 values and its T2 values,
while relatively long, will be shorter than blood [2]. Marrow within falx
ossification looks bright on T1-weighted sequences, but will not be
brighter than adjacent normal brain on the T2-weighted sequences.
Coronal images will show that the marrow signal mirrors that of
normal marrow in the diploic space.





