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Marchiafava-Bignami disease (MBD) is a rare disease in patients with
chronic alcoholism and is characterized by symmetric demyelination and
necrosis of the corpus callosum. Clinical features include neuropsychi-
atric disorders, dysarthria, tetraparesis, astasia-abasia, impaired con-
sciousness and symptoms of interhemispheric disconnection. The le-
sions in MBD are not restricted to the corpus callosum, but also occur in
extracallosal regions. However, no case of MBD with extracallosal lesions
confined to one side of the brain has been reported. We present a pa-
tient with MBD showing asymmetric extracallosal lesions and complete
resolution of magnetic resonance imaging (MRI) abnormalities.

A 38-year-old, right-handed man admitted to our emergency depart-
ment due to general weakness and slurred speech. There was no fever,
headache, dysphagia, vertigo, tinnitus, or hemisensory change. He had
a history of chronic alcohol abuse for 20 years. His brother reported that
he had consumed a daily average of 250 ml of spirit (Chinese liquor).
Neurological evaluation revealed the patient in an altered mental state
and tetraparesis. He received cranial computed tomography (CT) scan
13 h after onset in the emergency department of our hospital. Cranial
CT was normal. Another brain CT performed 2 days after onset was also
normal. Then the patient was transferred to the neurology intensive care
unit (NICU).

Laboratory tests found that serum folate and vitamin B12 levels were
lower. Syphilis and HIV serology was negative. Cardiac evaluation including
electrocardiogram and heart ultrasound was normal. Magnetic resonance
imaging on day 3 demonstrated hyperintensity at the corpus callosum
(splenium), right frontal lobe and right hemispheric white matter on dif-
fusion weighted imaging (DWI). Apparent diffusion coefficient (ADC) map-
ping showed relative hypointensity in the aforementioned lesions. T1 and
T2-weighted MR imaging did not clearly show the lesions (Figures 1-6).

On the basis of clinical and imaging features, MBD was diagnosed.
The patient received thiamine every day. On day 13, the patient’s con-
scious state improved. Neurological evaluation revealed that he was
apathetic, dysarthric, tetraparetic. On day 22, follow-up MR imaging
demonstrated disappearance of signal-intensity abnormalities on DWI
(Figures 7-10). The patient was still apathetic, dysarthric and tetrapa-
retic on day 39, and he was transferred to the community hospital for
rehabilitation treatment.

Marchiafava-Bignami disease is a rare disease mainly associated with
alcoholism, which results in symmetrical demyelination and necrosis of
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Figure 2. Hypointensity in corpus callosum (ADC)

Figure 3. Isointensity in corpus callosum (T2) Figure 4. Hyperintensity in right frontal lobe (DWI)

Figure 5. Hyperintensity in right hemisphere (DWI) Figure 6. Hypointensity in right hemisphere (ADC)
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Figure 7. Isointensity in corpus callosum (DWI)

Figure 9. Isointensity in frontal lobe (DWI)

the corpus callous. Because clinical signs are non-
specific, MRl is essential to confirm the diagnosis.
However, conventional MRl may miss the diagno-
sis of MBD. Sugeno et al. [1] reported a patient
who presented with alcohol-withdrawal delirium.
The DWI demonstrated a high intensity area in
the corpus callosum. But T2-weighted MRI did
not clearly show the lesion. In our case, we found
hyperintensity at the corpus callosum (splenium),
right frontal lobe and right hemispheric white
matter on DWI. The ADC mapping showed rela-
tive hypointensity in the aforementioned lesions.
T1 and T2-weighted MRI did not clearly show the
lesions. Studies [2—6] using DWI have shown a low
ADC value, which has been interpreted as demon-
strating the presence of cytotoxic oedema in the
corpus callosum. These results demonstrate that
pathologic change in acute MBD is due in part to
cytotoxic oedema of the cortex, and reflect the dif-
fering degrees of damage, from demyelination to
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Figure 8. Isointensity in corpus callosum (DWI)

Figure 10. Isointensity in right hemispheric (DWI)

necrosis. In the early stage, cytotoxic oedema could
only be detected by the DWI. This may explain why
conventional MRI cannot reveal the lesions.

Interestingly, our patient showed asymmetric
extracallosal lesions and complete resolution of
the MRI abnormalities. To date, no case of MBD
with extracallosal lesions confined to one side of
brain has been reported. However, the reasons are
stillunclear. Seunget al. [7] reported a patient with
MBD who received perfusion weighted MRI (PWI)
and MR spectroscopy (MRS). The PWI measures
of each lesion revealed that the cerebral blood
flow and cerebral blood volume of the splenium
decreased initially and subsequently increased
10 days later. Therefore, they speculated that is-
chemia may contribute to the cortex lesions. Hy-
poperfusion and ischemia of one side of the brain
may be the cause of pathogenesis.

It is important for us to know how to treat the
disease. Matti et al. [8] reviewed 122 reports con-
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taining data on 153 subjects with confirmed MBD.
They observed a significant trend for a better over-
all outcome in subjects who were treated with
thiamine compared with those who remained
untreated. Early thiamine treatment significantly
reduced the risk of a poor outcome. Some papers
[9-11] have reported improvements after steroid
treatment. The administration of thiamine may
have become a treatment option. Whether to
give corticosteroid therapy is still controversial. It
is also interesting that our patient received thia-
mine and obtained complete resolution of the MRI
abnormalities. But the patient was still apathetic,
dysarthric and tetraparetic. These indicators can
decide the prognosis of patients with MBD.

The outcome of MBD may be variable. Mene-
gon et al. and Heinrich et al. [12, 13] stated that
involvement of the entire callosum and of the cor-
tex was a poor prognostic factor. Some papers |3,
5, 14, 15] reported patients with MBD who had
extracallosal lesions and a favourable course. In
Seung et al’s [7] research, MRS showed persistent
neuronal dysfunction after resolution of the le-
sions on conventional MRI, and this finding corre-
lated well with the clinical status. Sebastian et al.
[16] reported two cases of MBD studied with MR,
including diffusion-tensor imaging (DTI) and fibre
tractography. The FA values were initially similar
to those of a healthy age-matched control. How-
ever, at 4-month follow-up, FA values were lower,
and the decreases were more prominent in the
areas with initial T2, FLAIR, and DWI signal alter-
ations. The DTI findings suggest that corpus cal-
losum white matter fibres are initially intact and
are damaged later during the course of MBD. Mul-
timodal MRI, such as MRS and DTI, may explain
the inconsistent results. Although imaging lesions
disappeared, there was still abnormal metabolism
of brain tissue and fibre integrity was broken in
the areas with abnormal signal alterations. These
may explain the patient with lesions restored but
still paralyzed. It was regretted that our patient
did not receive MRS examination.

In conclusion, DWI and ADC are necessary in the
diagnosis of MBD. The MRS and DTl may be supe-
rior in prognosis prediction of patients with MBD.

Conflict of interest

The authors declare no conflict of interest.

References

1. Sugeno N, Nagai M, Shiga Y, Shiina G, Itoyama Y. A case
of Marchiafava-Bignami disease: serial changes with
diffusion-weighted MR imaging. Rinsho Shinkeigaku
2002; 42: 51-3.

2. Tuntiyatorn L, Laothamatas J. Acute Marchiafava-Bigna-
mi disease with callosal, cortical and white matter in-
volvement. Emerg Radiol 2008; 15: 137-40.

3.

10.

11

12.

13.

14.

15.

16.

Tung CS, Wu SL, Tsou JC, Hsu SR Kuo HC, Tsui HW. Mar-
chiafava-Bignami disease with widespread lesions and
complete recovery. Am J Neuroradiol 2010; 31: 1506-7.

. Lee SH, Kim SS, Kim SH, et al. Acute Marchiafava-Bigna-

mi disease with selective involvement of the precentral
cortex and splenium. Neurologist 2011; 17: 213-7.

. Hlaihel C, Gonnaud PM, Champin S, et al. Diffusion-

weighted magnetic resonance imaging in Marchiafa-
va-Bignami disease: follow-up studies. Neuroradiology
2005; 47: 520-4.

. Johkura K, Naito M, Naka T. Cortical involvement in Mar-

chiafava-Bignami disease. Am J Neuroradiol 2005; 26:
670-3.

. Seung HL, Sam SK, Sung HK, Seo-Young L. Acute Mar-

chiafava-Bignami disease with selective involvement of
the precentral cortex and splenium. A serial magnetic
resonance imaging study. Neurologist 2011; 17: 213-7.

. Matti H, Pertti S, Shinsuke F, Zbigniew KW, Seppo J, Mau-

rizio AL Diagnosis and management of Marchiafava-
Bignami disease: a review of CT/MRI confirmed cases.
J Neurol Neurosurg Psychiatry 2014; 85: 168-73.

. Gerlach A, Oehm E, Wattchow J, et al. Use of high-dose

cortisone in a patient with Marchiafava-Bignami dis-
ease. ) Neurol 2003; 250: 758-60.

Tao H, Kitagawa N, Kako Y, et al. A case of anorexia ner-
vosa with Marchiafava-Bignami disease that responded
to high-dose intravenous corticosteroid administration.
Psychiatry Res Neuroimaging 2007; 156: 181-4.

. Kawarabuki K, Sakakibara T, Hirai M, et al. Marchiafa-

va-Bignami disease: magnetic resonance imaging find-
ings in corpus callosum and subcortical white matter.
Eur J Radiol 2003; 48: 175-7.

Menegon P, Sibon |, Pachai C, et al. Marchiafava-Bignami
disease: diffusion-weighted MRI in corpus callosum and
cortical lesions. Neurology 2005; 65: 475-7.

Heinrich A, Runge U, Khaw AV. Clinicoradiologic sub-
types of Marchiafava-Bignami disease. ) Neurol 2004;
251: 1050-9.

Ruiz-Martinez J, Martinez Pérez-Balsa A, Ruibal M, Ur-
tasun M, Villanua J, Marti Massé JF. Marchiafava-Bigna-
mi disease with widespread extracallosal lesions and
favourable course. Neuroradiology 1999; 41: 40-3.
Gambini A, Falini A, Moiola L, Comi G, Scotti G. Marchi-
afava-Bignami disease: longitudinal MR imaging and
MR spectroscopy study. Am J Neuroradiol 2003; 24:
249-53.

Sebastian R, Josep B Maria A, et al. Value of diffu-
sion-tensor imaging and fiber tractography in the di-
agnosis and follow-up of Marchiafava-Bignami disease.
Eur J Radiol Extra 2010; 73: e41-3.

898

Arch Med Sci 4, August / 2015



