Yonsei Medical Journal
Vol. 48, No. 2, pp. 321-324, 2007

Acute Marchiafava-Bignami Disease: Diffusion-Weighted
MRI in Cortical and Callosal Involvement
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Marchiafava-Bignami disease (MBD) is a fatal disorder
characterized by demyelination of the corpus callosum. MRI,
suggestive of corpus callosum demyelination with associated
white matter involvement in both cerebral hemispheres, indi-
cates a diagnosis of MBD. In this case, MR diffusion-weighted
findings taken at an acute stage of MBD revealed lesions not
only in the corpus callosum but also in the cerebral cortex.
Lower apparent diffusion coefficient values of the corpus cal-
losum and cortical lesions were associated with poor clinical
outcome.

Key Words: Marchiafava-Bignami disease, magnetic reso-
nance (MR), diffusion

INTRODUCTION

Marchiafava-Bignami disease (MBD) is a rare
form of toxic demyelination of the corpus cal-
losum associated with chronic alcoholic consump-
tion. Several MR findings have shown lesions not
only in the corpus callosum but also in the
hemispheric white matter.”” To our knowledge,
there have been few case reports with MBD in
which diffusion-weighted MRI revealed the
lesions.*® We report a case of MBD in which dif-
fusion-weighted MRI revealed symmetrical hyper-
intense lesions in the cerebral cortex (particularly
in the frontal region) and corpus callosum. Mea-
sured apparent diffusion coefficient values in the
corpus callosum and cerebral cortices show re-
striction of water diffusion.
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CASE REPORT

A 6l-year-old man presented with acute onset
of altered mental status and seizure. The patient
had abused alcohol for 30 years and had been
diagnosed with alcoholic liver cirrhosis more than
10 years earlier. His family reported that he had
consumed a daily average of 300 mL of liquor
(Korean Soju 25% proof) for 2 weeks. The patient
was in poor physical condition and seemed
malnourished. On examination, the patient was
confused. Although there was no weakness in his
extremities, he demonstrated lack of motor coor-
dination. EEG showed diffuse slow waves of 5-8
Hz without epileptiform discharge. Laboratory
test results revealed hyperosmosis of 370 mosmol/
L (normal 290 mosmol/L), high blood creatinine
(21 mg/dL, normal 0.5-1.2mg/dL), and high
blood urea nitrogen (BUN) (40.0 mg/dL, normal 8-
23 mg/dL). Sodium and potassium levels were,
respectively 146 mmol/L and 4.3 mmol/L. CSF
studies revealed no abnormalities except low se-
rum levels of vitamin B12, folic acid, and albumin.

Cranial CT showed diffuse periventricular low
density and focal areas of low density in the genu
and splenium of the corpus callosum. T2-weighted
and diffusion-weighted MR images obtained on
admission revealed hyperintense lesions involving
the genu and splenium of the corpus callosum. In
addition, symmetrical cerebral cortical hyperin-
tense lesions were observed in the bilateral frontal
cortex. There was also widespread increased
abnormal signal in the subcortical and periventri-
cular white matter of the fronto-parietal lobes
(Fig. 1). Apparent diffusion coefficient (ADC)
mapping yielded a relatively low ADC value in
the callosal and cortical lesions (Fig. 2). T2-weighted
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Fig. 1. Axial T2-weighted images (TR 4,000/ TE116) show
hyperintense lesions in the corpus callosum (A) and along
both frontal lobe cortices (D). Diffusion-weighted images
(B and E, TR 6000/ TE 85, b =1,000 sec/ mmz) show hyper-
signal intensity in these regions. At the same level as in
image B and E, ADC maps (C and F) depict a decreased
ADC value, consistent with restricted water diffusion.

Fig. 2. Comparision of signal intensities on diffusion-
weighted images with ADC values on ADC maps. ADC
values are markedly reduced in regions with high signal
intensity on diffusion-weighted images (regions 1, 2, 7, 8).

and diffusion-weighted images at the level of the
pons showed a hyperintensity lesion, suggesting
old lacunar infarction (Fig. 3A and B). MBD was
diagnosed based on the clinical and imaging fea-
tures. Although the patient was given high-dose
vitamin B complex including 500 mg/day thia-
mine intravenously for 3 days, he went into a
coma. On the 7th day of treatment the patient’s
family decided to have him discharged from the
hospital. He died 3 days later.

DISCUSSION
Marchiafava-Bignami disease (MBD) is a rare
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form of toxic demyelination seen most frequently
in chronic alcoholics. Although it was initially
described in drinkers of Italian red wine, it may
be seen rarely in persons ingesting other types of
alcoholic beverages and poorly nourished non-
drinkers. MBD may present as several different
clinical forms: an acute form with severe disorders
of consciousness and massive neurological distur-
bance, often resulting in death, and a chronic
form, with interhemispheric disconnection, which
may last several years. An intermediate form of
acute onset of neurological disturbances followed
by regression to the chronic form has also been
observed."”

The main pathologic change associated with
MBD is a degeneration of the corpus callosum
with different degrees of damage, from demyeli-
nation with preservation of axons to necrosis; but,
degeneration can extend to the entire corpus
callosum and hemispheric white matter. Occasio-
nally, other structures of the CNS may be in-
volved, such as the optic chiasm and tracts, puta-
men, anterior commissure, cerebellar peduncle,
and rarely, cortical gray matter and subcortical U
fibers.”®

MBD is commonly associated with other man-
ifestations of chronic alcohol abuse such as
Wernicke’s  encephalopathy, central pontine
myelinolysis, and Morel’s laminar sclerosis.
Wernicke’s encephalopathy is characterized by
lesions involving midline structures such as
medial thalami, hypothalami, mammillary bodies,
and periaqueductal gray matter. In a few cases of
Wernicke’s encephalopathy, cortical abnormalities
are unusually restricted to the motor and pre-
motor cortices.” Our patient’s MR images re-
vealed symmetrical hyperintensity in the frontal
motor and premotor cortices. Therefore, we could
not exclude the coexistence of subclinical or mild
Wernicke’s encephalopathy. At the same time, our
patient did not present ophthalmoplegia, nystag-
mus or ataxia and did not show MR findings
typical of Wernicke’s encephalopathy, such as
symmetrical hyperintense lesions surrounding the
third ventricle and aqueduct.

Although cortical involvement in MBD is
known from pathological studies, a few radiolo-
gical reports have mentioned cerebral cortical
lesions. Johkura et al. reported cases of MBD with
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bilateral symmetrical hyperintense lesions in the
cerebral cortex (particularly in the lateral-frontal
regions) on diffusion-weighted images.5 In their
reports, the involved cortical lesions had mark-
edly increased signal intensity on diffusion-
weighted images and decreased ADC values on
ADC maps. Mean ADC values of the involved
cortex ranged from 48.7 + 9.0 X 10° to 57.3 + 8.9
% 10° mm®/sec. Our case showed marked reduc-
tion of ADC values of the involved cortex,
reaching 48.7 = 9.1 x 10° mm’/sec, which results
are compatible with water diffusion restriction
(Table 1). Johkura et al. explained that radiological
cortical abnormality in a patient with MBD may
reflect Morel’s laminar sclerosis. In addition,
reduced ADC in the cortical lesions suggests that
the acute phase of Morel’s laminar sclerosis is
cytotoxic edema.” Our patient's MR imaging ab-
normalities were also seen in the corpus callosum
and bilateral frontal cortices. ADC measurements
revealed a marked decrease in ADC values within
the cerebral cortex and corpus callosum. These
results demonstrate that pathologic change in
acute MBD is due in part to cytotoxic edema of
the cortex, and reflect the differing degrees of
damage, from demyelination to necrosis.

A recent report revealed that low ADC values
in the corpus callosum and combined cortical le-
sion are associated with a poor prognosis.6 In our
case, the patient presented with mental deterio-
ration and died 10 days after clinical onset. Diffu-
sion-weighted MRI showed a corpus callosum
and cortical lesion with low ADC values. As
shown in Table 1, the ADC measured values for
the involved cortex were as low as the values of
the callosum. These results suggest that, in the

Fig. 3. Axial T2-weighted image (A) and
diffusion-weighted image (B) also show
old lacunar infarction involving the right
paramedian pons.

Table 1. ADC Values in Affected Lesions by High Signal
Intensity on Diffusion-Weighted Images

ADC values (10° mm®/sec) + SD
1 487 +91

Regions of interest

545 + 87
88.6 +9.2
61.7 = 8.8
910 £ 6.7
923 £13
53.0 +1.9

® NN o o LN

581 +57

1-4, cerebral cortex; 5,6, hemispheric white matter; 7,8, corpus
callosum.

case of acute MBD, cytotoxic edema affects the
cerebrum beyond the corpus callosum. Further,
combined cortical involvement might have been
the cause of the complicated neurologic deficit.
However, restricted diffusion on ADC maps does
not seem to correlate to the non-reversibility of
the lesions, as observed in stroke.'” Further
studies providing detailed clinical and neuroi-
maging data are needed to confirm our results
and to elucidate predictors of clinical course and
prognosis.

In conclusion, MR diffusion-weighted imaging
is useful for the evaluation of callosal and cortical
involvement of acute MBD. Lower apparent
diffusion coefficient values of the corpus callosum
and cortical lesions were associated with poor
clinical outcome.
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