Tohoku J. Exp. Med., 1997, 182, 175-179
Case Report
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Iwasaky, Y. A Case of Marchiafava-Bignami Disease with Complete Recovery:
Sequential Imaging Documenting Improvement of Callosal Lesions. Tohoku J.
Exp. Med., 1997, 182 (2), 175-179 Serial CT and MR imaging findings in a
44-year-old woman with Marchiafava-Bignami disease (MBD) are reported. In
the acute stage, CT studies disclosed subtle hypodensity in the splenium, and
T2-weighted MR 1mages revealed apparent high signal intensity of the splenium
and the central portion of the corpus callosum. Treatment with vitamin B
complex resulted in complete recovery. T2-weighted MR images obtained three
weeks after admission revealed dramatic resolution of imaging abnormalities, with
only faint high signal intensity remaining in the splenium. The sequential
changes observed on CT and MR images provided early diagnosis of MBD and the
resolution of the lesion considered as brain edema, which suggested that edema
might, in addition to demyelination or necrosis, be involved in the acute progres-
sion of MBD. ——— Marchiafava-Bignami disease; corpus callosum; alcohol-
ism; MRI; CT (© 1997 Tohoku University Medical Press

Marchiafava-Bignami disease (MBD), characterized by primary degeneration
of the corpus callosum (Marchiafava and Bignami 1903), is a rare complication of
chronic alcoholism. This disease may present in acute, subacute or chronic
courses (Brion 1976). In the acute stage of MBD, the clinical features are so
varied that most reported cases have been diagnosed at autopsy. Recently, CT or
MR imaging has enabled early diagnosis, but since treatment has not been
established, the prognosis is still poor.
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We present herein a patient with MBD who completely recovered from this
disease. Serial observation by CT and MR imaging documented the improvement
of the lesions.

Case REPORT

A 44-year-old Japanese woman experienced severe nausea and developed gait
disturbance, dysarthria, and confusion. One week later, she experienced tonic-
clonic convulsions and was transferred to our hospital. She had a long history of
alcoholism, and her diet was poor and irregular. She consumed 1000 to 1500 ml
of shochu (a Japanese spirit made from sweet potatoes, alcohol concentration of 25
to 359%,) every week. During the month prior to her admission, her daily alcohol
intake increased to 500 ml. On admission, she was 1n a confused and delirious
state. (Gaze-evoked horizontal nystagmus, cerebellar ataxia, and scanning and
explosive dysarthria were noted. All four limbs were hypertonic and showed
hyperreflexia without Babinski signs. CT on admission disclosed subtle
hypodensity of the splenium. Conventional spin-echo T2-weighted MR 1mages
revealed abnormal high signal intensity in the splenium, the central zone of the
corpus callosum, and the deep white matter (Fig. 1), while other portions of the
brain, including the mammillary bodies, thalami and brainstem, were all intact.
On laboratory examination, macrocytic anemia and mild liver dysfunction were
noted. Her level of vitamin B, was 24 ng/ml (normal range: 18-53 ng/ml), and
data for cerebrospinal fluid including cell count and levels of glucose, total
protein, Cl, LDH, and myelin basic protein were normal.

Based on her clinical and MR imaging findings, she was diagnosed as MBD.
Treatment with intravenous infusion of vitamin B complex (daily doses: B,, 1225
mg; B,, 1075 mg; B,, 10.75 mg) was started within 24 hours after admission and
continued for one week. It resulted in marked clinical improvement. On the

Fig. 1. CT and MR images on admission. CT disclosed abnormal hypodensity of
the splenium. Axial and sagittal T2-weighted MR images (SE 2500/90/1)
revealed abnormally high signal intensity in the splenium, in the central zone
of the truncus of the corpus collosum and in the deep white matter. Swelling
of the splenium was also noted.
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Fig. 2. CT and MR images obtained 3 weeks after admission. CT disclosed no
abnormality. Axial and sagittal T2-weighted MR images (SE 2500/90/1)
demonstrated regression of both callosal hyperintensity and swelling, with
only subtle hyperintensity of the splenium remaining.

second day, marked improvement of consciousness was noted, and two weeks after
admission, complete recovery was noted with normal neurological findings. She
exhibited no signs of interhemispheric disconnection syndrome during her clinical
course. T2-weighted MR images obtained three weeks after admission disclosed
subsidence of the swelling and high signal intensity of the corpus callosum with
residual subtle high signal intensity in the splenium. CT examination at the
same time disclosed no abnormalities (Fig. 2).

Discussion

We have herein reported the case of a patient who completely recovered from
MBD. The unique aspect of this case is that serial observation with CT and MR
imaging showed resolution of the lesions. From her clinical signs, Wernicke’s
encephalopathy was also suspected. However, her vitamin B, level was not
decreased, and she had none of the findings on imaging studies reported to be
characteristic of Wernicke’s encephalopathy (Donnal et al. 1990; Gallucci et al.
1990; Victor 1990). On the other hand, the lesions in the central portion of the
corpus callosum are well known as “sandwich sign,” which 1s characteristic of
MBD. From these findings, MBD was diagnosed, although her chronic alcohol-
ism might have partially modified her clinical symptoms. In MBD, neurological
complications seen with chronic alcoholism were also apparent (Sato et al. 1981).

It is commonly assumed that Wernicke’s encephalopathy is due to vitamin B,
deficiency. On the other hand, although chronic alcoholism and malnutrition
appear to be the most consistent extrinsic factors associated with MBD, its
pathogenesis remains controversial. In a recent review, Victor (1994) speculated
that some metabolic abnormalities induced by alcohol may be a causative factor.
In addition, several investigators have suggested that brain edema plays an
important role in the acute progression of MBD (Seitelberger and Berner 1955).
In some neuropathological studies, edematous changes occurred in the callosal
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lesions of the acute stage of MBD (Ishizaki et al. 1970; Kosaka et al. 1984).
Bracard et al. (1986) and Chang et al. (1992) described CT and MR imaging
findings obtained in the acute phase of MBD, and these findings suggested that
edema of the corpus callosum played an important role in the acute progression of
MBD. Kamaki et al. (1996) reported callosal bleeding thought to be due to
edema in their case of MBD. The callosal lesion observed during the acute phase
of disease in our case, which featured high signal intensity on T2-weighted MR
images and hypodensity on CT scans accompanied by swelling, partially regressed
within three weeks of initiation of treatment. This reversible change appears to
represent edema, while the remaining or irreversible change, the subtle hyperinten-
sity in the splenium, may represent demyelination or necrosis. As callosal
hyperintensity decreased, clinical recovery was noted. Thus edematous change in
the corpus callosum appears to have played an important role in the acute
development of the patient’s symptoms in our case. Since MBD is known to
occur after long periods of alcoholism or malnutrition, progression and regression
of edema in the corpus callosum may be related to the onset and prognosis of
MBD.

No specific therapy has been established for MBD. However, treatment with
thiamine or vitamin B complex has been reported to have resulted in clinical
recovery 1n several cases (Leventhal et al. 1965; Baron et al. 1989; Humbert et al.
1992; Izquierdo et al. 1992), suggesting that impairment of the mechanism of
vitamin B utilization may underlie the pathogenesis of MBD. In most of the
reported cases in which treatment was precisely described, as well as our own, such
therapy was begun within 1 week after the onset of MBD. These findings suggest
that early diagnosis with CT or MR imaging followed by prompt administration
of vitamin B complex may improve the prognosis of MBD. However, the
mechanism of the favorable effect of vitamin B complex on MBD is obscure.
Further study is necessary to clarify the pharmacological action of vitamin B
complex.

Although initial CT examination also disclosed hypodensity in the splenium
in our case, sagittal T2-weighted MR images clearly demonstrated not only the
presence of a splenial lesion but also the existence of small lesions in the body of
the corpus callosum. Furthermore, subsequently obtained MR images displayed
subtly hyperintense lesions no longer detectable with CT. With MR imaging,
therefore, MBD can more readily be diagnosed in the acute stage, enabling early
1nitiation of treatment.

References

1) Baron, R., Heuser, K. & Marioth, G. (1989) Marchiafava-Bignami disease with
recovery diagnosed by CT and MRI: Demyelination affects several CNS structures.
J. Neurol., 236, 364-366.



10)

11)

12)

13)

14)

15)
16)

17)

Marchiafava-Bignami Disease 179

Bracard, S., Claude, D., Vespignani, H., Almeras, M., Carsin, M., Lambert, H. & Picard,
L. (1986) Computerized tomography and MRI in Marchiafava-Bignami disease. /.
Neuroradiol., 13, 87-94.

Brion, S. (1976) Marchiafava-Bignami syndrome. In: Handbook of Clinical Neu-
rology, edited by P.J. Vinken & G.W. Bruyn, vol. 28, Elsevier Science Publishers B.V._,
North Holland, pp. 317-329.

Chang, K.H., Cha, S.H., Han, M.H., Park, S.H., Nah, D.L. & Hong, J.H. (1992)
Marchiafava-Bignami disease: Serial changes in corpus callosum on MRI. Neuro-
radiology, 34, 480-482.

Donnal, J.F., Heinz, E.R. & Burger, P.C. (1990) MR of reversible thalamic lesions in
Wernicke syndrome. AJNR, 11, 893-894.

Gallucei, M., Bozzao, A., Splendiani, A., Masciocchi, C. & Passariello, R. (1990)
Wernicke encephalopathy: MR findings in five patients. AJNR, 11, 887-892.
Humbert, T., Guilhermier, P.D., Maktouf, C., Grasset, G., Lopez, F.M. & Chabrand, P.
(1992) Marchiafava-Bignami disease. A case studied by structural and functional
brain imaging. Eur. Arch. Psychiatry Clin. Neurosci., 242, 69-71.

Ishizaki, T., Chitanondh, H. & Laksanavicharn, U. (1970) Marchiafava-Bignami’s
disease. Report of the first case in an Asian. Acta Neuropathol. (Berl.), 16, 187-193.
Izquierdo, G., Quesada, M.A., Chacon, J. & Martel, J. (1992) Neuroradiologic
abnormalities in Marchiafava-Bignami disease of benign evolution. Eur. J. Radiol.,
15, 71-74.

Kamaki, M., Kawamura, M., Moriya, H. & Hirayama, K. (1996) Callosal bleeding in
a case of Marchiafava-Bignami disease. J. Neurol. Sci., 136, 86-89.

Kosaka, K., Aoki, M., Kawasaki, N., Adachi, Y., Konuma, I. & lizuka, R. (1984) A
non-alcoholic Japanese patient with Wernicke’s encephalopathy and Marchiafava-
Bignami disease. Clin. Neuropathol., 3, 231-236.

Leventhal, C.M., Baringer, J.R., Arnason, B.G. & Fisher, CM. (1965) A case of
Marchiafava-Bignami disease with clinical recovery. Trans. Am. Neuro. Assc., 90,
87-91.

Marchiafava, E. & Bignami, A. (1903) Sopra un alterzione del corpo calloso osser-
vata in soggetti alcoolisti. Rw. Patol. Nerv. Ment., 8, 544-549.

Sato, Y., Tabira, T. & Tateishi, J. (1981) Marchiafava-Bignami disease, striatal
degeneration, and other neurological complications of chronic alcoholism in a
Japanese. Acta Neuropathol. (Berl.), 53, 15-20.

Seitelberger, F. & Berner, P. (1955) Uber die Marchiafavasche Krankheit. Virchows
Arch. Path. Anat., 326, 257-277.

Victor, M. (1990) MR in the diagnosis of Wernicke-Korsakoff syndrome. AJNR,
11, 895-896.

Victor, M. (1994) Alcoholic dementia. Can. J. Neurol. Sct., 21, 88-99.




