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Summary. Serial MRI findings of changes in corpus callo-
sum lesions in two cases of Marchiafava-Bignami disease
are presented. In both, MRI displayed diffuse swelling of
the corpus callosum in the acute stage, thought to repre-
sent oedema and demyelination. In the chronic stage, in
addition to atrophy of the corpus callosum with presumed
focal necrosis, previously undescribed focal hypointensity
on T2-weighted images, of unknown cause, was observed
in the corpus callosum.
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Marchiafava-Bignami (MB) disease is a rare neurological
complication of chronic alcoholism, characterized by de-
generation of the corpus callosum [1-5]. There are several
reports on the CT and MRI findings [7-10]. To our know-
ledge, however, serial changes of the corpus callosum le-
sion on MR imaging have never been described. We pres-
ent two cases of MB disease studied by MRI from acute to
recovery stages.

Methods

Three MRI studies were carried out in each of two patientsona 0.5T
superconducting unit, except for the second study on case 1, per-
formed on a 2.0T superconducting unit. All images were obtained
with spin echo pulse sequences; Tl-weighted (TTWT) (500/30,
TR/TE) sagittal, and proton-density-weighted (PDWI) (2000-
3000/30) and T2-weighted (T2WTI) (2000-3000/80-100) axial images
were obtained in every study. Sagittal T2WI were sometimes ob-
tained. The slice thickness/gap was 6-7 mm/2 mm for the 0.5T unit
and 5 mm/2 mm for the 2.0 T unit. The number of excitations ranged
from two to four for TIWI on both 0.5 T and 2.0 T units, and was two
for T2WI on the 0.5T unit and one for T2WI on the 2.0T unit. The
acquisition matrix was 256x256 with spatial resolution of
1 mm x 1 mm.
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Case reports

Case 1

A 56-year-old man with a long history of excessive alcoholic intake
was admitted because of disorientation, progressive disturbance of
consciousness and seizures. He complained of dysarthria and walk-
ing difficulty for 4 days before admission. Neurological exami-
nation showed no lateralizing signs. Blood and CSF studies were
within normal limits. MRI imaging on admission demonstrated dif-
fuse swelling of the entire corpus callosum, which was isointense
with brain on TIWI (Fig.1a) and hyperintense on T2WTI (Fig.1b).
He recovered from stupour in a week, and showed signs of
interhemispheric disconnection. On MRI obtained on a 2.0T unit
on the 11th hospital day, the corpus callosum had decreased slightly
in both size and signal intensity, and there were focal areas of hypo-
intensity in the genu and splenium on T2WI (Fig.1¢). MRI on the
54th day showed severe atrophy of the corpus callosum with
multiple focal areas of presumed necrosis in the genu, body and
splenium (Fig.1d); multiple areas of marked hypointensity on
T2WI were seen in these areas (Fig.le,f). The patient was dis-
charged in a static condition.

Case 2

A 45-year-old man with a long history of alcoholism presented with
dysarthria, dysphagia and gait disturbance for 6 days prior to ad-
mission. Examination on admission revealed features of interhemi-
spheric disconnection which suggested a lesion of the corpus callo-
sum. Blood and CSF examinations showed no abnormality. MRI on
admission showed diffuse enlargement and high signal intensity
throughout the corpus callosum on both PDWI and T2WI. During
the next week the patient gradually improved with supportive treat-
ment. MRI on the 7th hospital day showed diminished signal inten-
sity in the corpus callosum, with multiple residual foci of high signal
intensity on T2WI (Fig.2a). Within a month the patient almost re-
covered from his neurological deficits, except for mild memory dis-
turbance. MRI obtained on the 74th day demonstrated slight
atrophy of the corpus callosum with a small area of presumed cystic
necrosis in the splenium (Fig.2b,c) and with small foci of hypo-
intensity in the genu and splenium on T2WI.

Discussion

MB disease was originally described in poorly nourished
Ttalian males addicted to consumption of crude red wine.
Subsequently, the disorder was reported in other popula-



Fig.1a-f. Case 1. a,b Sagittal T1-weighted (500/30) and axial T2-
weighted (2500/100) MRI on admission shows diffuse swelling of en-
tire corpus callosum with high signal intensity in b. ¢ Axial T2-
weighted image (2500/100) on a2.0T unit 11 days later demonstrates
generalized reduction of high signal from the corpus callosum, with
areas of focal hypointensity in the genu and splenium (arrows). d-
f MRI on the 54 th hospital day. Sagittal T1-weighted image (500/30)
(d) reveals severe atrophy of entire corpus callosum with multiple
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areas of low intensity suggesting cystic necrosisin the genu, body and
splenium (arrows). Sagittal (e) and axial (f) T2-weighted (2500/100)
images show multiple focal areas of marked hypointensity (long ar-
rows) in the genu, body and splenium. A small transverse linear
focus of hyperintensity (short arrow) in centre of the splenium (f),
suggesting focal cystic necrosis. A small lacune is seen in the left glo-
bus pallidus presumably, unrelated to Marchiafava-Bignami disease

Fig.2a—c. Case 2. MRI on admission demonstrated diffuse swelling
of entire corpus callosum (not shown). a Sagittal T2-weighted image
(2500/100) 7 days after admission shows multiple foci of high inten-
sity (arrows) in the genu and splenium. Sagittal T1-weighted (500/

tions with different preferences in alcoholic beverages [1].
Itis not believed to be inherited; chronic alcoholism seems
to be the principal actiological consideration, although
toxic factors are also occasionally implicated [5].

The main pathological findings consist of demyelina-
tion and necrosis of the corpus callosum, although cere-
bral hemispheric white matter and other interhemispheric

30) (b) and T2-weighted (2500/90) images (¢) on 74th day reveal
focal areas of presumed cystic necrosis in the splenium (short ar-
rows) associated with small foci of hypointensity (long arrows) in the
genu and splenium on T2-weighted image

commissural fibres may be involved. The lesion is most ex-
tensive in the central part of the corpus callosum, with
relative sparing of the dorsal and ventral layers. The focal
cystic necrosis is usually observed in the central parts of
the genu, body and/or splenium [1-5]. Microscopically,
the lesions display predominant demyelination with
relative sparing of axis cylinders. Oligodendrocytes are
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markedly reduced in number while lipid-laden macro-
phages are abundant [1]. The macrophages may be filled
with scattered or clustered haemosiderin [3]. There may
be proliferation and fibrous sclerosis of blood vessels
within the lesions [2]. The exact pathogenesis is still uncer-
tain.

The disease may present as two major clinical forms
[10]: an acute form with severe disorders of consciousness
and massive neurological disturbances, often resulting in
death, and a chronic form, with interhemispheric discon-
nection, which may last several years [3, 6]. An intermedi-
ate form of acute onset of neurological disturbances fol-
lowed by regression to the chronic form may also be
observed, as in our cases [9, 10]. Though the corpus callo-
sum lesion in MB disease causes the characteristic inter-
hemispheric disconnection syndrome, correct diagnosis
has not been easy, often being made only at autopsy, be-
cause of the complex clinical and neurological manifesta-
tions, particularly in the acute phase [3, 4, 6].

With modern imaging modalities such as CT and MRI,
the disease can be more readily diagnosed in life. On CT
the lesions of demyelination and necrosis are seen as
hypodensity of the corpus callosum, particularly the genu
and splenium [7-10]. However, small lesions in the body
may not be visible on axial CT. They can be demonstrated
far better on MRI. To our knowledge, MR findings in MB
disease have been reported previously in only five cases,
all studied in the chronic stage, more than 3 months after
the onset of symptoms [7-10]. In this stage, MRI clearly
shows diffuse atrophy of the corpus callosum, and focal
necrosis, shown as hypointensity on TIWI and hyperin-
tensity on T2WI, usually confined to the genu, body
and/or splenium. These focal lesions are best demon-
strated on sagittal TIWI or T2WI [7-10]. In the acute
phase, demyelination and oedema of the corpus callosum
are represented by diffuse enlargement, with hyperinten-
sity on PDWI and T2WI and as isointensity or slight hypo-
intensity on TIWI, as in our case 1.

The foci of hypointensity on T2ZWI in the corpus callo-
sum, seen in our cases, have not previously been de-
scribed. Their exact cause is unknown. They might be
related to T2-shortening caused by haemosiderin deposi-
tion, abundant collections of lipid-laden macrophages, or
both. It is known that some macrophages produce para-
magnetic free radicals [11], presumably during active pha-
gocytosis of lipid debris liberated because of the demyeli-
nating process; these free radicals would be intracellular
and therefore capable of producing T2-shortening. How-
ever, the susceptibility effect of T2-shortening was not
confirmed by using a gradient echo technique in the pres-
ent cases. Possible loss of mobile protons in the demyeli-

nated fibres and fibrous sclerosis of blood vessels within
the lesions [2] might also be contributable to hypointen-
sity of the corpus callosum. Further investigation by MRI
and pathological studies is needed to elucidate this.
Differentiation of MB disease from infarction of the
corpus callosum may be difficult. However, selective in-
volvement of the entire length of the corpus callosum
(corresponding to the territories of both anterior and pos-
terior cerebral arteries) and focal cystic necrosis confined
to its central layer, with sparing of the ventral and dorsal
layers, appear more likely to be due to MB disease. The
combination of chronic alcoholism, the other clinical fea-
tures and MRI findings facilitates the correct diagnosis.
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