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Introduction

Marchiafava-Bignami  disease  (MBD) i s  a  severe 
neuropsychiatric disorder characterized by demyelination, 
necrosis, and cystic changes of the corpus callosum (CC) 
(1,2). Common symptoms include an altered mental 
state, impaired memory, disorientation, and seizures (1).  
MBD has been frequently associated with chronic 
alcoholism in the literature, and is easily overlooked and 
misdiagnosed in an environment of other malnutrition 
predisposing conditions, such as gastritis and anemia (3). 
Noncontrast head computerized tomography has revealed 
symmetrical hypodensity lesions of the CC, and cerebral 
magnetic resonance imaging (MRI) has shown symmetrical 
hyperintensity of the CC on T2-weighted images (T2WI) 
and fluid-attenuated inversion recovery (FLAIR) images, 
and hypointensity on T1-weighted images (T1WI), with 
or without extra-callosal lesions (1). CC lesions of MBD 
do not have a mass effect, and there is a classic sandwich 
sign due to central demyelination or necrosis of the CC 
and sparing of the dorsal and ventral layers (4). The CC 
lesions eventually improve completely or become well-
circumscribed cavitations (4). 

The diagnosis of MBD requires a combination of 

medical history, clinical manifestations, and neuroimaging, 
especially cerebral MRI findings (5). A differentiated 
diagnosis from glioblastoma (GBM) is required in cases 
of MBD with necrosis and cystic degeneration in the CC. 
Herein, we present the first case of magnetic resonance 
spectroscopy (MRS) and gadolinium enhancement being 
applied, which provided additional information to assist in 
the diagnosis of nonalcoholic MBD with necrosis lesions in 
the CC, thus making it possible to differentiate from GBM. 

Case presentation

A 64-year-old male was admitted with memory deficit for 
1 year, and without headache, dizziness, unconsciousness, 
se izures ,  or  pares thes ia .  The pat ient  deve loped 
hypodynamia for 6 months (which was obvious in the right 
arm); he could walk independently and had not suffered 
weight loss. The patient had been a smoker for more than 
40 years but had given up smoking for half a year, and had 
drunk occasionally but had been abstinent for 30 years. He 
had a history of intermittent stomachache for 4 years, and 
gastroscopy showed chronic gastritis. He received blood 
transfusion due to anemia 1 month prior to admission. 
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On admission, he was conscious and had a slow response, 
dyscalculia, memory impairment, and disorientation. His 
muscle strength was 4/5 in both upper extremities and 5/5 
in both lower extremities [according to the UK Medical 
Research Council (MRC) grading] with normal muscle 
tone. The right biceps and triceps were hyperreflexia, with 
a positive bilateral Babinski sign with dorsiflexion. 

Laboratory abnormalities included the following: red 
blood cell (RBC) count, 2.77×1012/L (normal range, 4.3–5.8);  
hemoglobin, 66.0 g/L (130–175 g/L); hematocrit, 0.22 L/L  
(0.4–0.5 L/L); mean corpuscular volume, 78.0 fL (80– 
100 fL); mean corpuscular hemoglobin, 23.8 pg (27–34 pg);  
mean corpuscular hemoglobin concentration, 306 g/L 
(316–354 g/L); RBC volume distribution width, 21.6% 
(11.5–14.5%); ferritin, 8.3 μg/L (23.9–336.2 μg/L); albumin, 
32.0 g/L (40–55 g/L); and proalbumin, 125 mg/L (200– 
400 mg/L). Digestive tract tumor markers, coagulation 
tests, renal function, myocardial enzyme, electrolyte, blood 
glucose, and cholesterol were normal, and HIV, and syphilis 
antibodies were negative. Cerebrospinal fluid (CSF) studies 
were unremarkable, and electrocardiogram was normal. 

Cranial MRI (Figure 1) showed symmetrically distributed 
lesions in the white matter and CC, with hypointensity on 
T1WI and hyperintensity on T2WI, as well as necrosis 
and cystic degeneration with well-defined margins in the 
center of the lesions in the genu, body, and splenium of the 
CC (Figure 1A-1G). The central part of the lesions in the 
genu, body, and splenium of the CC showed hypointensity 
on diffusion-weighted imaging (DWI), while the peripheral 
part of the lesions showed hyperintensity on DWI (Figure 
1H,I). Magnetic resonance angiography showed no 
abnormalities in the intracranial arteries. The diagnosis of 
MBD was made based on the following clinical, laboratory, 
and radiological findings: (I) a history of malnutrition; 
(II) with neuropsychiatric symptoms (memory deficit); 
(III) symmetrical lesions of the CC and white matter with 
hypointensity on T1WI and hyperintensity on T2WI 
(thereby excluding other diseases including Wernicke 
encephalopathy and reversible splenial lesion syndrome) and 
magnetic resonance angiography showing no abnormalities 
in the intracranial arteries (thereby excluding cerebrovascular 
diseases); and (IV) unremarkable CSF studies (thereby 
excluding central nervous system infections). 

However, a differentiated diagnosis from GBM was 
required due to necrosis and cystic degeneration in the 
CC. Additionally, gadolinium enhancement and MRS 
were performed. No abnormal contrast enhancement 
was observed (Figure 1L-1Q).  The choline (Cho)/

creatine (Cr) and N-acetylaspartate (NAA)/Cr ratios 
on the MRS of the central and peripheral parts of the 
lesion in the splenium were 1.03 and 0.469, and 1.27 and 
1.46, respectively (Figure 1R-1U). These MRS findings 
suggested nonneoplastic lesions, which supported the 
final diagnosis of MBD. The patient was treated with 
intramuscular thiamine (100 mg/day) and mecobalamin  
(0.5 mg/day), and pantoprazole sodium was used for 
gastritis. For anemia, hypoferric anemia was considered, and 
iron sucrose (100 mg) was administered intravenously twice 
a week. Repeated blood routine and biochemical tests were 
performed 7 days after admission and revealed the following: 
RBC count, 3.19×1012/L; hemoglobin, 75.0 g/L; hematocrit, 
0.26 L/L; mean corpuscular hemoglobin, 23.5 pg;  
mean corpuscular hemoglobin concentration, 291 g/L; 
RBC volume distribution width, 20.7%; albumin, 35.1 g/L;  
and proalbumin, 108 mg/L. No obvious abnormality was 
observed in the other items. After 10 days of treatment, his 
memory deficit was hardly improved. Treatment with daily 
oral thiamine (30 mg) and vitamin B12 (50 μg) continued 
after discharge. 

This study conformed to the provisions of the 
Declaration of Helsinki (as revised in 2013), and the 
clinical data collection of this patient was approved by the 
institutional research committee. Written informed consent 
was obtained from the patient.

Discussion

Hundreds of MBD cases have been reported worldwide, 
and the occurrence of MBD has exhibited an increasing 
trend (6). Although most previous studies have reported 
MBD in chronic alcoholics, several studies have reported 
MBD in patients with malnutrition, such as those with 
anorexia nervosa and vegetarians (7,8). Given our patient’s 
brief exposure to alcohol and subsequent abstinence, we 
believed that his MBD was triggered by poor nutrition 
(gastritis and hypoferric anemia). Unfortunately, at present, 
there are no management guidelines for MBD.

According to the time interval between the onset of 
symptoms and hospital admission, MBD is divided into acute 
(≤2 weeks), subacute (>2 weeks), and chronic (>3 months)  
phases (1). The delay from the onset of symptoms to 
hospital admission in our patient was >1 year, which belongs 
to the chronic phase. Nevertheless, the MRI findings of 
our patient revealed two stages: chronic lesions in the 
center of the CC and subacute lesions in the peripheral 
part. Similarly, Quintas-Neves et al. also reported an MBD 
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patient with CC lesions in two chronologically distinct 
stages, a subacute lesion at the rostrum, genu, and body of 
the CC and an acute lesion in the splenium (2), which may 
be explained by the progression and recurrence of MBD. 
The CC lesions of MBD may resemble other inflammatory 
demyelinating diseases, such as multiple sclerosis, with a 
progressive demyelination process. Similar to alcoholic 
MBD, nonalcoholic MBD may also be a recurrent and 
dynamic pathological process that can eventually cause 
permanent damage (6).

Furthermore, MBD is related to alcohol abuse and 
malnutrition, suggesting that the underlying cause is 
metabolic (3). A generally well-known hypothesis is that 
toxicity or nutritional deficiencies leads to hypometabolism 
of the brain and acute demyelination of the CC, and in 
more severe cases can cause cell necrosis (8). Necrosis 
and cyst degeneration are especially common in the genu 
and splenium (9). Moreover, cytokine-mediated cytotoxic 
edema was considered to be one of the pathophysiological 
mechanisms of MBD (10). The chronic lesions of our 
patient were a result of necrosis and cavitation with well-
defined margins located in the genu, body, and splenium 
of the CC. However, when any lesion crosses the CC with 
internal necrosis, GBM should also be considered. 

GBM is a primary malignancy that is particularly 
common in the central nervous system and usually extends 
along white matter tracts, including the CC (11). The 
typical bilateral hemisphere involvement and CC infiltration 
of GBM leads to a butterfly pattern (12). The lesions show 
heterogeneous hypointensity on T1WI and hyperintensity 
on T2WI, with irregular contrast enhancement, peritumoral 
vasogenic edema, mass effect, and internal necrosis usually 
being prominent (12). Cho/NAA ratio of lesions are usually 
>2.5 (13). No abnormal contrast enhancement was observed 
in the CC of our patient; MRS revealed nonneoplastic 
lesions, and the final diagnosis was MBD. Furthermore, the 
application of MRS and gadolinium enhancement could 
provide additional information that contributes to the 
differential diagnosis between MBD with necrosis lesions in 
the CC and GBM. 

Brain metabolites are commonly evaluated by MRS, 
which may provide supplementary information to confirm 
the diagnosis, monitor disease progression, and inform 
treatment response (14). In previous MRS evaluations 
(which are often performed in the acute phase of MBD), 
the CC was usually included as a region of interest (ROI), 
and also occasionally the periventricular white matter, right 
parietal region, and precentral gyrus (2,9,14-19). MRS of 

the ROI show a reduced NAA peak and NAA/Cr ratio, the 
Cho and Cho/Cr ratio increase slightly in the acute stage, 
and a lactate (Lac) peak can be observed (2,9,14,16,17,19). 

In the subacute stage, MRS demonstrates a reduction in 
the NAA/Cr ratio with partial and progressive reduction of 
the Cho/Cr ratio, and a Lac peak in some cases (15,16,18). 
Lac typically occurs in the acute and subacute stages of 
demyelination, during which the lesion switch from aerobic 
to anaerobic glycolysis (2,15). A reduced NAA/Cr ratio is 
suggestive of neuronal loss secondary to demyelination (15). 

In the chronic stage, partial recovery of the NAA/Cr 
ratio and the progressive reduction of the Cho/Cr ratio are 
seen. The temporary dysfunction of axons may explain the 
partial restoration of the NAA/Cr ratio, and the decreasing 
Cho/Cr ratio is contemporary with the chronic phase of 
demyelination (15). Lac is replaced by a lipid peak initially in 
the chronic stage, which is consistent with the major axonal 
damage. Neither Lac nor lipid peaks are evident at 11 months 
after the onset of symptoms. MRS findings indicate that 
metabolites change over time, and support the pathogenetic 
theory that an inflammatory reaction may be accompanied by 
demyelination and micronecrosis in MBD (15). 

Our MBD patient was without enhancement in the 
chronic and subacute lesions in the CC. Wang et al. also 
reported an MBD patient who had undergone repeated 
MRI scans with gadolinium enhancement in the subacute 
stage, and necrosis without enhancement had occurred in 
the former acute lesion with gadolinium enhancement in 
the splenium (20). A possible explanation for this is that 
subacute and chronic necrosis lesions of MBD are usually 
not gadolinium enhanced.

The memory impairment of our patient did not 
significantly improve, which might have been due to 
the failure of timely treatment. Also, the CC lesions 
were necrotic and cystic. He did not respond well to the 
administration of thiamine supplement, which supports 
the previous result of delayed treatment being a risk factor 
for poor outcomes (1). Moreover, the prognosis for MBD 
patients with CC necrosis is not as good as that for patients 
in CC demyelination recovery (20). 

In conclusion, this is the first report showing that MRS 
and gadolinium enhancement can provide additional 
information for assisting in the differential diagnosis 
between nonalcoholic MBD with necrosis lesions in the CC 
and GBM. Furthermore, MBD should be suspected in all 
patients with neuropsychiatric symptoms and an increased 
risk of malnutrition. We also found two chronologically 
different phases in our nonalcoholic MBD patient, and 
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there were no significant differences in the changing trend 
of metabolites related to disease stages between alcoholic 
and nonalcoholic MBD. 
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