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We present histopathological and im-
munological findings of a 4-year-old male 
patient. He presented with fatigue, gait dis-
turbances, and cognitive alterations. MRI re-
vealed diffuse bilateral FLAIR, and T2-hyper-
intense and inhomogeneous signal alteration 
in thalamus and midbrain, with additional in-
volvement of hypothalamus, capsula interna, 
and segments of globus pallidus, as well as of 
parietal white matter. A midline glioma was 
initially suspected. After stereotactic biopsy, 
histological examination revealed small frag-
ments of CNS tissue with diffuse reactive as-
trogliosis. Remarkably, perivascular areas of 
inflammation and demyelination with loss of 
myelin basic protein (MBP) and myelin oli-
godendrocyte glycoprotein (MOG) immuno-
reactivity, preserved TPPP-positive oligoden-
drocytes, and preserved axonal profiles were 
observed (Figure 1A, B,C, D, E, F). In these 
areas, perivascular lymphocytic cuffs con-
sisted predominantly of CD4-positive T-cells 
and CD20- and CD79A-positive B-cells and 
less perivascular and parenchymal CD3- and 
CD8-positive T-cells. In addition, abundant 
activated HLA-DR and CD68-positive mi-
croglia/macrophages (Figure 1E) containing 
myelin degradation products were apparent. 
There was also mild complement deposition 
around the vessels (Figure 1F). Immunohis-
tochemical testing for viral antigens (Her-

pes simplex virus 1 and 2, Varicella zoster, 
CMV, FSME, and measles) was negative. 
These morphological features were sugges-
tive of acute disseminated encephalomyelitis 
(ADEM). To further evaluate a possible au-
toimmune origin of the lesion, serum of the 
patient was tested for the presence of auto-
antibodies in a cell-based assay and revealed 
anti-MOG antibodies (Figure 1G, H, I), thus 
confirming the diagnosis of ADEM associ-
ated with anti-MOG antibodies. In our case, 
the integrated histopathological and serolog-
ical investigation allowed an accurate diag-
nosis of the patient’s lesion. Complementary 
testing of serum and/or CSF for autoantibod-
ies will enlarge the diagnostic spectrum of 
neuropathological assessment and will allow 
a more precise diagnosis, avoid diagnostic 
delays, and permit the application of rapid 
immunomodulatory treatment.

ADEM is a severe acute demyelinating 
disease with an annual incidence of 0.1 – 0.7 
cases per 100.000 [1, 2]. It may occur spon-
taneously or follow infections and more 
often affects children than adults, with an 
average age of 5 – 8 years. Neuropathol-
ogy is characterized by perivenous demy-
elination and inflammatory infiltrates that 
are dominated by T-cells, variable amounts 
of B-cells, and abundant macrophages and 
activated microglia [3]. Recent data suggest 
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that ADEM represents a clinical syndrome 
that may be initiated by different pathoge-
netic triggers. Among children with an acute 
demyelinating syndrome about one third are 
seropositive for anti-MOG antibodies [4]. It 
is hypothesized that the disease is induced 
by a combination of a T-cell-mediated en-
cephalitis with a demyelinating antibody 
response against a conformational epitope 
of MOG [5]. MOG positive ADEM differs 
from classical ADEM in respect to MR im-
aging and may have a higher risk to further 
develop into a relapsing or recurrent disease 
course [4, 6]. Histopathological findings may 
show abundant premyelinating oligodendro-
cytes and mild deposition of complement 

[7]. MOG antibodies are ideally detected by 
using live cell-based assays that present the 
native full-length human MOG protein [5]. 
The clinical and neuropathological diagnosis 
can be challenging and has important impli-
cations for treatment and prognosis.
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Figure 1.  A: Hematoxylin & eosin (H & E) stained section shows CNS tissue with increased cellularity 
due to reactive astrocytes. A dense perivascular inflammatory infiltrate is observed in the center of the im-
age. There is a slight perivascular pallor of the tissue. B: Immunohistochemistry for myelin basic protein 
(MBP) reveals prominent perivascular demyelination, while C: TPPP positive oligodendrocytes are well 
preserved. D: Immunohistochemistry for phosphorylated neurofilament SMI 31 of the same spot shows 
preservation of axons, confirming the selective demyelinating nature of the lesion. E: Immunohistochem-
istry for CD68 shows abundant activated microglia and macrophages that concentrate around the vessel. 
F: Mild perivascular complement deposits in the lesions (C9). G, H and I represent a cell-based assay for 
anti-MOG antibodies on HEK 293T cells. G (blue) represents nuclear staining, H (green) represents the 
effective transfection of the cells with the full-length MOG C-terminally fused with EGFP and I (red) shows 
the labeling of MOG-transfected HEK cells with the patient´s serum, confirming the presence of anti-MOG 
antibodies.
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