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Introduction

Marchiafava-Bignami disease (MIBD) is a rare neuropsychiatric
disease that is most frequently encountered in people
with alcoholism, but also in people who are malnourished
(1,2). MBD is pathologically characterized by symmetrical
demyelination, necrosis, cystic degeneration, and atrophy of
the corpus callosum (CC), usually in its central parts; these
characteristics can also be accompanied by extracallosal
lesions (1,2). Although the etiology and mechanisms
behind MBD remain obscure, its relationships with alcohol
abuse and malnutrition suggest that the underlying cause
may be metabolic (3). One hypothesis is that alcohol
neurotoxicity or nutrient deficiency may contribute to
cerebral hypometabolism and acute demyelination of the CC
and, in severe cases, lead to cell necrosis (4). Patients with
MBD frequently present with unconsciousness, confusion,
dysarthria, impaired walking, mutism, and seizures (1).
Intracerebral hemorrhage (ICH) occurs primarily
due to substandard management of hypertension or, less
frequently, rupture of a vascular malformation or cerebral
amyloid angiopathy (CAA). It is occasionally caused by
a hemorrhagic diathesis or cocaine or alcohol abuse (5).
Microhemorrhages have been found in the CC, cortex,
and subcortex of several patients with MBD (6-10). To our
knowledge, ICH has not been observed in a patient with

MBD to date.

This case report presents the first case of a patient with
a history of chronic alcoholism presenting with MBD and
concurrent ICH in the left external capsule.

Case presentation

A 58-year-old male was admitted to our hospital (Affiliated
Hospital of Zunyi Medical University) with acute onset
of slurred speech and slow cognitive response for 1 day.
The patient presented with right hemiparesis but had not
experienced any headache, nausea, vomiting, mutism,
seizures, or incontinence. He had a 30-year history of
alcohol abuse and smoking. Before the time of admission,
the patient was consuming an average of 500 mL of Baijiu,
a Chinese spirit, per day. Although he did not have a
history of hypertension, his blood pressure was 140/92
mmHg on admission. Confusion was observed, and
neurological examinations showed slow cognitive reactions
and dysarthria. The patient had normal muscle tone, and
the muscle strength in his limbs, was graded as 5/5 on the
left and 4/5 on the right, according to the UK Medical
Research Council scale. He had a Glasgow Coma Scale
(GCS) score of 12 and a National Institute of Health stroke
scale (NIHSS) score of 5.
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An electrocardiogram showed sinus bradycardia, and
laboratory findings included the following abnormalities:
red blood cell count, 3.64x10"/L [normal range (NR):
4.3-5.8x10'/L]; hematocrit, 0.38 L/L (NR: 0.4-0.5 L/L);
mean corpuscular volume, 105.5 fL. (NR: 80-100 fL);
mean corpuscular hemoglobin, 35.7 pg (NR: 27-34 pg);
potassium, 3.41 mmol/L (NR: 3.5-5.3 mmol/L); aspartate
aminotransferase (AST), 106 U/L (NR: 15-40 U/L);
alkaline phosphatase, 133 U/L (NR: 45-125 U/L);
gamma-glutamyltransferase (GGT), 262 U/L (NR:
10-60 U/L). Other items in the liver function tests
[alanine aminotransferase (ALT'), bilirubin, and albumin],
coagulation tests (international standardized ratio,
prothrombin time, prothrombin time activity, activated
partial thromboplastin time, fibrinogen, and thrombin
time), renal function, myocardial enzyme, blood glucose,
and cholesterol were normal. Tests for hepatitis B surface
antigen and antibody, hepatitis B e antigen and antibody,
hepatitis B core antibody, and hepatitis C virus antibody
were negative.

Computed tomography (CT) images of the patient’s
brain on admission showed a cerebral hemorrhage in
the left external capsule (Figure 14). Magnetic resonance
imaging (MRI) was performed on a 3.0 T MR scanner
(GE Signa HDxt, Boston, USA) on day 4 after admission,
using the following sequences and parameters: axial T'1-
fluid attenuated inversion recovery imaging (FLAIR):
repetition time (TR)/time to echo (TE) =1,420 ms/24 ms,
thickness =5 mm, and slice gap =6.5 mm; axial T2-weighted
imaging (T2WI): (TR/TE =4,040 ms/118 ms); sagittal
T2WIL: TR/TE =3,380 ms/118 ms; T2-FLAIR imaging:
TR/TE =7,502 ms/145 ms; diffusion-weighted imaging
(DWI): TR/TE =5,175 ms/74.5 ms, field of view =240 mm
x 240 mm, thickness =5 mm, slice gap =6.5 mm, and b-value
=1,000; axial T1-FLAIR contrast: TR/TE =3,000 ms/25 ms;
and susceptibility-weighted imaging (SWI): TR/TE
=41.4 ms/24.96 ms.

The cranial MRI revealed an irregular lesion (54 mm x
20 mm x 27 mm) in the center of the left external capsule
with hyperintense on axial T1-FLAIR and hypointensity
on axial T2WI and T2-FLAIR, surrounded by edema
(Figure 1B-1D). The lesions in the central part of the
genu, anterior body, and splenium of the CC and those
in the bilateral white matter were hyperintense on T2WI
and T2-FLAIR, and hypointense on T1-FLAIR (Figure
I1B-1D). Gadolinium-enhanced images showed slight
enhancement in the hemorrhagic lesion in the left external
capsule, but there was no abnormal enhancement in the
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CC lesions (Figure 1E). SWI revealed hypointensity of the
lesion located in the left external capsule area, as well as
multiple microhemorrhages in the brain stem and bilateral
basal ganglia, with no vascular malformation (Figure 1F).
Diffusion tensor imaging revealed that the nerve fiber tracts
of the left external and internal capsule were interrupted
and significantly reduced in number, and a partial reduction
in the number of nerve fiber bundles in the CC. Decreased
apparent diffusion coefficient (ADC) value in the left
external and internal capsule and CC on a color-coded
ADC map (Figure 1G). DWI showed restricted diffusion in
the CC lesions and a hypointense lesion in the left external
capsule (Figure 1H). Sagittal T2WI showed hyperintense
lesions in the central part of the genu, anterior body, and
splenium of the CC, while the dorsal and ventral layers
were not affected (Figure 11). No obvious abnormalities
were observed on head and neck CT angiography. The
patient’s clinical features combined with his neuroimaging
findings confirmed a diagnosis of ICH with MBD.

After diagnosis, the patient was given intravenous
multivitamins for MBD and an intramuscular injection of
hemocoagulase agkistrodon for conservative treatment of
ICH. During hospitalization, the patient’s blood pressure
fluctuated between 120-130/70-80 mmHg. At discharge,
he was conscious and had normal muscle strength, a GCS
score of 15, and an NIHSS score of 0.

All procedures performed in this study were in
accordance with the ethical standards of the Biomedical
Research Ethics Committee of Affiliated Hospital of Zunyi
Medical University and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient for publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

Discussion

In the present case, non-contrast head CT failed to detect
the lesions in the CC; however, cerebral MRI found
symmetric hyperintense lesions in the genu, anterior body,
and splenium of the CC on T2WI and T2-FLAIR, with
limited diffusion on DWI. Combined with the patient’s
slurred speech, slow cognitive responses, and history of
alcoholism, these results were consistent with a diagnosis
of MBD (11). Although previous studies have indicated
that head CT can play an important role in the diagnosis of
MBD, many patients with MBD are unremarkable on CT
but positive on MRI (12). The sensitivity and specificity of
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Figure 1 Neuroimages of the patient. (A) Non-contrast head CT image showing a cerebral hemorrhage in the left external capsule.
(B,C) An irregular mass in the center of the left external capsule with hyperintense on axial T1-FLAIR and hypointense on axial T2WI,
surrounded by edema. The left lateral ventricle, lateral fissure, and some sulcus were compressed and narrowed, and the symmetrical lesions
in the CC were hypointense and hyperintense on axial T1-FLAIR and T2WI, respectively. (D) Lesions in the CC and bilateral white matter
were hyperintense on T2-FLAIR, and the hemorrhagic lesion was hypointense on T2-FLAIR. (E) Gadolinium-enhanced images showing
slight enhancement in the hemorrhagic lesion in the left external capsule, but no abnormal enhancement in the CC. (F) SWI image showing
hypointense lesions in the left external capsule area and bilateral basal ganglia. (G) Decreased ADC value in the left external and internal
capsule and CC on a color-coded ADC map. (H) DWI image showing restricted diffusion in the lesions of the CC and a hypointense lesion
in the left external capsule. (I) Sagittal T2WI image showing hyperintensity in the central part of the genu, anterior body, and splenium of
the CC, with the peripheral layers unaffected. CT, computerized tomography; T1-FLAIR, T1-fluid attenuated inversion recovery imaging;
T2WI, T2-weighted images; CC, corpus callosum; T2-FLAIR, T2-fluid attenuated inversion recovery imaging; SWI, susceptibility-
weighted imaging; ADC, apparent diffusion coefficient; DWI, diffusion-weighted imaging.
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cerebral MRI in diagnosing MBD are therefore superior to
those of CT.

Our patient’s head CT scan showed a hemorrhagic
lesion in the left external capsule. Further SWI showed
that there were also several microhemorrhagic lesions in
the brain stem and bilateral basal ganglia regions. All of the
patient’s hemorrhagic lesions, including the major lesion
and all microbleeds, were located in the deep brain regions.
This observation is consistent with that of a previous study
which showed excessive alcohol consumption to be a risk
factor for non-lobar ICH, primarily due to its effects on the
cerebral small arteries in deep brain regions (13). However,
the potential effects of excessive alcohol consumption on
vasculopathy have yet to be explored. Excessive alcohol
consumption has been associated with the occurrence
of ICH at presenium, with heavy drinkers having been
found to typically develop ICH between the ages of 52 and
69 years (14). Our patient, who was 58 years old, was within
this age range. He did not have a history of hypertension,
and his slightly elevated blood pressure on admission was
most likely stress-induced.

Because of the considerable influence of chronic
alcoholism on the small vessels in the deep brain regions,
patients like our patient may have many microhemorrhages
in addition to the large hemorrhages shown by head CT
scans. We therefore suggest that patients with ICH and a
history of alcohol abuse undergo SWI in addition to head
CT and conventional MRI scans.

Our patient presented with elevated AST and GGT, but
normal ALT levels, which is consistent with the finding of
a previous study that the concentration of AST and GGT
is associated with alcohol consumption (15). He also had
mildly abnormal liver function and normal coagulation
function. Peng ez 4/. found that alcoholism with mild liver
disorder may be a warning sign of hemorrhagic stroke in
Chinese men and that current smoking is an important
independent risk factor for stroke in heavy drinkers (16).
Peng et al. also found no significant difference in
coagulation function tests, such as prothrombin time
and partial thromboplastin time, between heavy drinkers
with stroke with and without mild liver disorder (16).
Another study also found that alcohol pretreatment had no
significant effect on the hematologic system in patients with
acute ICH (17).

MBD can be divided into two clinical radiology
subtypes according to clinical manifestations and radiologic
characteristics: type A (MBD-A) and type B (MBD-B) (2).
MBD-A, which is characterized by unconsciousness,
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pyramidal tract syndromes, and diffuse CC swelling on
neuroimaging, has an unfavorable prognosis. The typical
features of MBD-B are cognitive impairment, gait disorder,
dysarthria, cerebral hemispheric disconnection, and
partial callosal lesions, and it is associated with a favorable
prognosis. Based on his clinical symptoms and signs, MRI
findings, and excellent prognosis, our patient was classified
as MBD-B. It has been reported that cognitive impairments
in MBD-B may be associated with microhemorrhages,
that cerebral microbleeds can worsen cognition, and that
there may be an anatomical correlation between the sites of
microhemorrhages and the cognitive domains affected (18).
Therefore, for timely detection of microhemorrhages and
intervention, SWI is highly recommended for patients with
MBD-B.

Previous studies on MBD and intraparenchymal
hemorrhage have used SWI and CT to detect microbleeds
and major hemorrhages. Microbleeds have been reported
to occur most frequently in CC lesions and usually in the
subacute stage of MBD. Multiple microhemorrhages in
the CC may indicate necrosis (6-8). Furthermore, one
previous study reported a case in which microbleeds were
found in the CC and cortex simultaneously (9), and another
reported four cases with microbleeds in both the cortex and
subcortex (10). However, the possibility of concurrent CAA
or hypertensive cerebral microhemorrhage could not be
completely excluded in the study of Kinno et 4., considering
the higher prevalence rates of these diseases in patients with
MBD over the age of 60 years (10).

Our patient did not undergo a brain biopsy to determine
whether his multiple microbleeds were related to CAA.
However, ICH caused by CAA is usually located in the
cerebral lobes, and invasive brain biopsy is not a routine
examination in the diagnostic workup of ICH or MBD with
progressive improvement. Our patient also sought medical
treatment promptly and achieved a favorable outcome,
which supports previous findings that the prognosis of
patients with MBD who receive early active treatment is
superior to those for whom treatment is delayed (1,19).

Alcohol abuse is strongly linked with MBD and is one
of the risk factors for cerebrovascular disease. To our
knowledge, the present study is the first to report MBD
concurrent with ICH in a patient with chronic alcoholism.
Further studies are needed to explore whether survivors of
MBD are prone to developing concurrent cerebrovascular
events. In addition to routine brain CT scans, cerebral
MRI and additional SWI are recommended for patients
with chronic alcoholism presenting with neuropsychiatric
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abnormalities.
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