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A B S T R A C T   

Background: Myelin oligodendrocyte glycoprotein antibody disease (MOGAD) is a relatively new entity of 
demyelinating diseases, clinically presenting with optic neuritis, transverse myelitis, or encephalic symptoms. 
Typical radiological features include demyelinating cerebral and spinal lesions, cortical involvement, lep
tomeningeal enhancement, or tumefactive lesions. Here we present a rare case of a young patient with extensive 
brain stem lesion on the MRI while exhibiting nystagmus, singultus and somnolence. 
Case presentation: A 30-year-old male patient presented initially with fever and impaired consciousness, but 
furthermore developed nystagmus, singultus and tetraparesis during the following week. Repeated MRI exam
inations revealed extensive brain stem edema with notable bilateral affection of the cerebellar peduncles and the 
pons. Antiviral and antibiotic treatment was changed to intravenous corticosteroids and immunoglobulins as 
soon as the diagnosis of MOGAD was established by testing serum and cerebrospinal fluid positive for MOG 
specific antibodies. MRI alterations vanished completely over time with a delayed, nearly complete clinical re
covery of our patient. 
Conclusion: Brain stem affection in MOGAD is rare. However, in patients presenting with an unclear brain stem 
encephalitis the possibility of MOGAD should be considered and tested using MOG antibodies. In case of a 
positive testing treatment with steroids and immunoglobulins seems recommendable.   

1. Background 

Myelin oligodendrocyte glycoprotein (MOG) antibody associated 
disease (MOGAD) is a differential diagnosis of growing significance for 
demyelinating lesions in the cerebral nervous system (CNS), and occurs 
in the presence of MOG antibodies (MOG-AB). Due to considerable 
overlap between classical demyelinating diseases such as multiple 
sclerosis (MS), neuromyelitis optica spectrum disorder (NMOSD) and 
acute demyelinating encephalomyelitis (ADEM) regarding clinical and 
radiological features the diagnosis of MOGAD can be challenging [1]. 

In this case report we present and discuss a young patient with a rare 
presentation of MOGAD with initial acute meningitis, developing 
extensive brain stem encephalitis with only minor correlating symptoms 
and good clinical recovery. 

2. Case presentation 

A 30-year-old male patient presented with newly occurring head
ache, fever, nuchal rigidity, and fatigue, increasing over the past five 
days. His past medical history and family history was unremarkable. 
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Further neurological and general examinations were unremarkable. 
Following a normal CT scan, cerebrospinal fluid (CSF) analysis revealed 
pleocytosis (188 cells/μl, dominantly granulocytes), elevated protein 
(72.1 mg/dL), normal glucose (56.0 mg/dL) and negative oligoclonal 
bands (OCB). Empiric treatment with aciclovir and ceftriaxone intra
venously was initiated under the suspicion of acute meningitis (Fig. 1). 
After careful consideration antibiotic and antiviral treatment was 
continued, although general serological workup including PCR and 
antibody tests showed negative results for common meningitis and en
cephalitis pathogens. Nine days after admission, the patient showed 
rapid progression of weakness leading to tetraparesis, predominantly 
affecting lower extremities, and hypoesthesia below T8 level, also per
manent neck stiffness and gaze-evoked nystagmus to both sides. 
Repeated CSF analysis was comparable to the first, showing lymphatic 
pleocytosis (138 cells/μl), elevated protein (78.6 mg/dL) and negative 
OCB. Ampicillin and methylprednisolone were added to the empiric 
treatment. Additionally, extensive antibody (AB) tests for autoimmune 
diseases were performed, including MOG-AB, AQP4-AB NMDAR-AB, 
AMPAR-AB, GABA-AB, LGI1-AB, CASPR2-AB, DPPX-AB, onconeural- 
AB, anti-glycin-AB, GM1-AB, GQ1b AB. 

Initial magnetic resonance imaging (MRI) depicted T2-weighted 
(T2w) hyperintense signal alterations with slight swelling in the pons 
and, more clearly, in both cerebellar peduncles (Fig. 2). Diffusion 
weighted (DW) MRI with mapping of the apparent diffusion coefficient 
(ADC) indicated vasogenic edema compatible with brain stem enceph
alitis (Fig. 3). Additionally, a longitudinal extensive transverse myelitis 
(LETM) ranging from C3 to C7 was found (Fig. 4). Contrast enhanced 
T1w imaging of the brain and spine showed no disruption of the blood 
brain barrier (BBB). After viral and bacterial serological tests showed 
negative results only methylprednisolone was continued with 2 g per 
day due to persistent hypoesthesia, slightly worsening para-paresis and a 
new-onset intermittent singultus. 

Edema in the pons and cerebellar peduncles persisted in follow-up 
MRI of the brain performed at day 14 (Fig. 5). In spinal MRI a new 
T2w hyperintense lesion became visible at the level Th 11/12 at this 
time, while the preexisting LETM between levels C3 to C7 remained 
widely unchanged. Still, neither in brain nor the spine, a BBB-disruption 
was found. Due to the spinal progression, IVIG therapy was established 
for 5 days whereby a clear regression of clinical symptoms was achieved. 
Prednisolone therapy was tapered subsequently. Preceding blood and 
CSF tests for autoantibodies showed positive MOG-AB titer of 1:1280 in 
serum and 1:16 in CSF. The combination of LETM, brainstem encepha
litis and positive MOG antibodies, in both serum and CSF, lead us to the 

conclusion of a MOG antibody associated disease (MOGAD) [2,3]. 
The patient was discharged home with only residual symptoms, 

including neurogenic bladder dysfunction and mild hypoesthesia below 
the T11 level, thirty days after admission. Brain- and spinal-MRI controls 
were already inconspicuous at this time (Fig. 5). Follow-up MRI of the 
brain and the spinal cord, after two months, remained normal and re
sidual hypoesthesia persisted. Repeated MOG-AB testing showed 
persistent positive results with MOG-AB titer of 1:640. During follow- 
ups he was treated with long term cortisone treatment with tapering 
over the course of six months, finally resulting in azathioprine therapy. 

3. Discussion and conclusion 

Typical MOGAD presentation differs depending on age and can 
include ADEM-like presentation, focal neurologic deficits, optic neuritis, 
transverse myelitis or encephalitic presentation [4]. Less common 
symptoms include cortical encephalitis or seizures [1,5]. Initial symp
tom onset of MOGAD with aseptic meningitis without leptomeningeal 
enhancement, like in our case, seems to be a rare [2,6]. Leptomeningeal 
enhancement in MRI is also only described in 6% of MOG patients [5]. 
While fever at disease onset is described in 9 to 60% of patients, 
depending on the cohort [7]. 

Neuroradiological findings in adult MOGAD patients describe rela
tively few, typically poorly demarcated or tumefactive lesions with 
variable contrast enhancement. Spinal manifestations ranged from 
transverse myelitis to LETM, while in the brain affections of the deep 
grey and white matter as well as the cortex were frequently detected 
[5,8]. 

Brainstem lesions are reported in up to 30% of all patients, although 
isolated affection of the brainstem remains a rare finding (5%). In these 
cases, the lesions exhibited a poor delineation and were mainly located 
in the pons, the medulla, the cerebellar peduncles or lay adjacent to the 
fourth ventricle. [1,5,9] Brain stem lesions may be accompanied by 
transverse myelitis, ADEM, supratentorial brain lesions or optic neuritis 
[8,10]. In one patient the MRI resembled CLIPPERS (Chronic lympho
cytic inflammation with pontine perivascular enhancement responsive 
to steroids) at disease onset [11]. Only 60% of patients with brain stem 
lesions were symptomatic presenting with ataxia, diplopia, nausea, 
vomiting, cranial nerve palsy or vertigo [8]. 

Following differential diagnosis, among others, should be taken in 
close consideration when seeing a patient with brainstem encephalitis: 
NMOSD, Behçet disease, Bickerstaff encephalitis, Listeria encephalitis 
and CLIPPERS [12]. The combination of brainstem encephalitis with 

Fig. 1. Course of disease. _: time point of examination or starting point of therapy, ….: end of therapy, CT: computed Tomography, LP: lumbal puncture, cMRI: 
cerebral MRI, sMRI: spinal MRI, MOG-AB: MOG Antibody testing, IVIG: Intravenous Immunoglobulin. 
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LETM in our patient, lead towards the differential diagnosis of NMOSD 
and MOGAD. 

LETM lead to tetraparesis and hypoesthesia in our patient and brain 
stem affection caused nystagmus, impaired consciousness and singultus. 
No other demyelinating lesions, contrast enhancing lesions or opticus 
neuritis were seen in our case. The lesions resolved without residual 
signs in MRI, consistent with complete regression in more than half of 
the patients in the literature [5,8]. 

Typically, cerebrospinal fluid shows pleocytosis in 44–85% of pa
tients and negative OCB in the majority of patients, consistent with our 
patient [13]. The persistent positive MOG-AB titer are an indicator for 
an relapsing disease course [3]. Therapy of acute MOGAD consists of 
corticosteroids, intravenous immunoglobulins or plasma exchange. In 
patients with a high risk for relapses, long term immune modulating 
therapies include intravenous immunoglobulins, rituximab, azathio
prine, and mycophenolate mofetil [2,13,14]. 

This case report highlights the importance of MOGAD as a differ
ential diagnosis in patients with brain stem encephalitis. In addition, it 
should be considered in atypical lesions and unusual clinical pre
sentations, such as aseptic meningitis or encephalopathic symptoms. 

Ethics approval and consent to participate 
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Consent for publication 

Written informed consent was obtained from the patient for publi
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Fig. 2. MRI performed 9 days after admission showed a signal increase in T2w-imaging of the brain stem (white arrows). Totally, only a slight mass effect was visible.  

Fig. 3. Spinal MRI of our patient 9 days after admission. Sagittal T2w-MRI (left 
image) of the cervical spine showed a signal increase from segment C3-C7 
(white arrows). Corresponding axial T2w imaging (right image) revealed con
fluating excentric medullary lesions from C3-C7. 

Fig. 4. MRI performed 9 days after admission. Diffusion weighted (DW) MRI (left side: apparent diffusion coefficient (ADC) image; right side: corresponding DW-MRI 
with b = 1000 s/mm2) of the posterior fossa at admission. In the pons and, especially, in the cerebellar peduncles a signal increase was detected in DWI related to an 
increase of the correlated ADC-values indicating brain stem encephalitis with vasogenic edema (white arrows). 
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