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7\ Abstract

Marburg type is a rare variant of Multiple Sclerosis (MS) character-
ized by a severe and progressive course/evolution leading to exitus in
few months. Its radiological presentation commonly raises suspicion
of a malignancy, often requiring a brain biopsy for histological confir-

mation.
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Hereby we report an atypical radiological presentation and pro-
gression of a pathologically confirmed case of Marburg MS.
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Introduction

Firstly described in 1906, Marburg type Multiple Sclerosis
(MS) is a rare acute demyelinating disease characterized by a
fulminant course of few months, often presenting with hemi-
plegia, hemianopia, aphasia, seizures and confusion and affect-
ing mainly young adults. Histopathological findings typically
show large tumor-like demyelinating plaques in the centrum
ovale and hypercellular demyelinating plaques, with oedema,
faint astroglial reaction, and giant astrocytes [1].

On MRI scans, the typical presentation consists of pseudo-
tumoral demyelinating lesions, which have been classified ac-
cording to MAGNIMS consensus in four main types: Ring- like,
megacystic, infiltrative and Balo-like [2]. Here we report a case
of Marburg type MS with an atypical radiological presentation.

Case report

A 53-years-old woman with unremarkable past medical his-
tory presented at our emergency department in June 2019
complaining of progressive confusion, memory impairment and
right hemianopia. An unenhanced head CT scan showed a left
parieto- occipital hypodensity with mass effect requiring urgent
neurosurgery review and admission. The gadolinum-enhanced
brain MRI scan confirmed the presence of a large irregular and
predominantly rim-enhanced lesion involving the left forceps
major and extended to the adjacent peritrigonal white matter,
lateral ventricular ependymal lining and splenium of the corpus
callosum (Figures 1a,b,c). Brain MRI spectroscopy showed an
inverted NAA-Cho and NAA-Cr ratios with presence of lipids and
lactate.
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Spinal cord MRI scan was normal and CSF analysis showed
mild increase in protein and a pattern 3 at serum-CSF Isoelec-
tro-Focusing (IEF) (see Table 1). Brain lymphoma was firstly hy-
pothesized and the patient underwent brain biopsy revealing
only histiocytic- macrophagic infiltrate supportive of a diagnosis
of inflammatory-demyelinating lesion.

Regardless high dose pulse intravenous steroids therapy
(methylprednisolone 1000 mg daily for five days) started few
weeks after biopsy, her condition progressed with increasing
confusion and right arm apraxia.

A new MRI scan performed three weeks after steroid ther-
apy showed radiological progression with symmetrical growth
in every directions, significant rim enhancement and peripheral
patchy diffusion restriction particularly at the leading edge (Fig-
ures 2 a,b,c).

She was then admitted to the Neurological department and
a repeat lumbar puncture showed only mild CSF protein eleva-
tion and an IEF pattern 4. A complete laboratory workup, in-
cluding screening for systemic autoimmune diseases as well as
infectious agents, did not suggest other conditions (Table 1).
Total body CT scan and Positron Emission Tomography (PET) did
not reveal pathological conditions. CSF and serum analysis re-
sulted negative for Anti-Myelin Oligodendrocyte Glycoprotein
(MOG) antibodies.

She was treated with Intravenous Immunoglobulin (IVIG) 2
gr/kg divided in 5 administrations, again with no effect, rather
with persistent deterioration consisting in a progressive right
hemiparesis with contralateral lower limb paresis, painful dif-
fuse dysesthesia and worsening of previous symptoms.

The patient and her relatives denied any further therapies
and decided for voluntary discharge. Nevertheless, after few
weeks she was re-admitted in our department because of pro-
gressive worsening. Neurological examination demonstrated a
further decline in clinical conditions leading to mutacism, tetra-
paresis, diffuse pain with hyperalgesia and anorexia.

She was treated with Rituximab 1000 mg iv without clinical
improvement and MRI performed two weeks later evidenced
a further enlargement of the lesion with persistent peripheral
enhancement and diffusion restriction at the leading edge (Fig-
ures 3 a,b,c). Considering the progressive clinical course despite
immunosuppressive therapies, decision for palliative care was
made in agreement with her relatives, until she died few days
later.

A brain autopsy study revealed areas of demyelination with
diffuse infiltrate of CD68+ foamy histiocytes in the white matter,
together with lymphocytes and plasmacells with a perivascu-
lar distribution and with relatively preserved axons. A reactive
gliosis with gemistocytic elements expressing the Glial Fibrillary
Acidic Protein (GFAP) was also evident. Combined with previ-
ous biopsy features, these findings supported the diagnosis of
an acute, progressive and fulminant demyelinating disease like
Marburg variant of MS (Figures 4 a,b,c).

Figures: Rows 1-2-3 show excerpts from the first, second and third
MRI studies respectively, with columns indicating DWI (a), FLAIR
(b) and T1+Gd (c) sequences. Note the peripheral patchy diffu-
sion restriction particularly at the leading edge (1a, 2a, 3a). Row
4 shows some histopathological samples: hematoxylin and eosin
staining 10X (4.a), CD68+ staining 20X (4.b), Lugol fast blu staining

| 10X (4.0).

(/ Table 1: laboratory findings.
N

Exam

Notable results

Notes

Proteins 0.66 g/I (0.20-0.40); Total cell count 4/microliter;

CSF: Physical-chemical and indices

1gG 57.3 mg/I (<36); Albumin 453 mg/| (<350);
CSF/serum albumin 11.3 Q/1000 (<7.4);

First lumbar puncture (2019 Jun 26th)

CSF/serum IgG 5.5 Q/1000 (2.0-2.5);

CSF-Serum IEF Pattern 3 oligoclonal bands

CSF: Culture Negative for bacteria and yeast

First lumbar puncture

First lumbar puncture (2019 Jun 26th)
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CSF: Physical-chemical

Proteins 0.72 g/I (0.20-0.40); Total cell count 2/microliter;
18G 67.3 mg/I (<36); Albumin 495 mg/| (<350);
CSF/serum albumin 13.0 Q/1000 (<7.4);

CSF/serum I1gG 7.3 Q/1000 (2.0-2.5);

Second lumbar puncture (2019 Oct 3rd)

CSF-Serum IEF Pattern 4 oligoclonal bands

Second lumbar puncture

Serum cryoglobulins Absent

Lupus anticoagulant Negative

Serology for HIV, HBV, HCV, Borrelia, Trepo- .
Negative

nema

CSF: Polymerase chain reaction for JCV, VZV, i
Negative Second lumbar puncture

EBV, CMV, Toxoplasma

Quantiferon TB Gold Negative

ANA, MPO-ANCA, PR3-ANCA, ENA, anti .

o . . Negative

cardiolipine Ab, anti beta2-glycoproteinl Ab.

Serum anti-neuronal Ab (amphiphysin, CV2.1, .
Negative

Ma-2/TA, Ri, Yo, Hu)

Ematology, renal and haepatic function, se-

) . ) ) Unremarkable results
rum protein electrophoresis, urine analysis

Discussion

In this case we describe an atypical MRI pattern and progres-
sion of a Marburg variant of MS. Indeed, the leading edge of the
lesion, which looks like a front line of fire leaving behind scorch
earth, could suggest Progressive Multifocal Leukoencepha-
lopaty (PML) instead of an acute inflammatory demyelinating
process (Figures). Nevertheless, brain tumor was also consid-
ered because of gadolinium enhancement, whereas gray mat-
ter sparing suggested a possible diagnosis of leukodystrophy.
However, CSF and brain autopsy were negative for JCV DNA and
malignancies and the rapid clinical course ruled out inherited
white matter diseases.

Further, before the diagnostic confirmation was achieved by
brain autopsy, the complete absence of clinical effectiveness of
immunotherapies and sharp disease progression keep feeding
the uncertainty of the diagnosis despite brain biopsy result. In-
deed, as it was previously described by Gupta et al. in patients
with cerebral neoplasms, if the sample is collected at the pe-
riphery of the lesion a false diagnosis of demyelinating process
can be supported [3].

Our patient had no clinical benefit from steroids, IVIG and
rituximab. The latter was chosen, rather than approved MS dis-
ease modifying therapies, considering that the differential diag-
nosis of lymphoma was never definitely excluded by the neuro-
radiological findings and clinical course. Moreover, some cases
of primary CNS lymphoma with finds of non-specific inflamma-
tion or demyelination with axonal sparing at initial biopsy have
been documented [4]. Finally, rituximab has been effectively
used in antibody mediated conditions like Neuromyelitis Optica
Spectrum Disorder (NMOSD) and anti-MOG syndromes, which
were also included in the differential diagnoses.

We believe that the really atypical feature of this fulminant
MS case lies in its MRl appearance and evolution. Indeed, the le-
sion exhibited a classic infiltrative growth pattern, characteristic
of malignancies, and a peripheral Gd enhancement with patchy
diffusion restriction particularly at the leading edge, evoking
PML. Even though infiltrative is one of the four possible MRI
pattern of pseudotumoral demyelinating lesions, in fulminant

MS - Marburg variant - Capello has described that follow-up
MRI usually reveals the shrinkage of the lesion after treatment
with steroids or, on the contrary, the appearance of new areas
of demyelination [1]. Our patient did not present none of either.

With this case report we finally aim to bring to the attention
of clinicians this highly atypical radiological presentation and
progression of Marburg MS, which necessitated post-mortem
pathological examination for final diagnosis.
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