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Case
A healthy 55 year-old man, who previously worked as a taxi driver, presented to the emergency department with a history of a self-limited seizure, oscillating levels of consciousness, behavioral changes, and psychosis. At the first moment, he recovered to basal mental status. Initial hemogram, hepatic and renal function were unremarkable. Brain Computerized Tomography (CT) scan, with angiotomography, cerebrospinal fluid (CSF) analysis, and electroencephalography were performed.
CT scan had normal results and EEG was compatible with a postictal period. CSF showed pleocytosis (16,3 Cells/uL, with 99% of lymphocytes), elevated protein levels (97,5mg/dL) and normal glucose levels. Before treatment was given, the patient evaded the hospital.
After 10 days, he returned because of a second event described as a prolonged generalized tonic-clonic seizure. Based on the previous CSF, considering the hypothesis of bacterial and herpetic meningitis, treatment was instituted, but no neurological improvement was observed. New information about his medical history was obtained from his wife, who said that since June/2021 he had been presenting with difficulty parking his car and episodes of spatial disorientation, suggesting a visuospatial dysfunction. A brain magnetic resonance imaging (MRI) performed in September/2021 showed hyperintensities in T2-weighted in the cortico-subcortical junction of the right angular gyrus with nodular gadolinium enhancement, suggesting an inflammatory process. There were no abnormalities on MRI angiograms. Due to a high probability of an autoimmune or inflammatory mechanism involved, a course of methylprednisolone was administered (1 gram per day for 5 days). An important improvement was noted - Mini-Mental State Exam and Montreal Cognitive Assessment from 20 and 8, respectively, to 29 and 25. The - and the patient was discharged with a planned medical follow-up.
Three weeks later, in a medical appointment, he had mental status deterioration, presenting with stupor, adynamia, and fever. He was promptly readmitted to the hospital and a new extensive evaluation was made. 
Three subsequent CSF analyses demonstrated the same previous alterations, with maintenance of the same pattern (increased cell count and high protein levels). However, cultures for bacteria and fungi were persistently negative. Polymerase chain reaction for viruses, immunofluorescence assay for fungi (Blood and CSF), antinuclear antibody, rheumatoid factor, and antineutrophil cytoplasmic antibodies tests were unremarkable. Nevertheless, he had persistent elevated inflammatory markers (erythrocyte sedimentation rate and C reactive protein).
Considering a paraneoplastic hypothesis, an extensive screening was also performed. Thorax and abdomen CT scans demonstrated compressive T9-T12 body vertebral fractures, left sixth rib fracture, moderate hepatomegaly and splenomegaly, considered reactional to a systemic inflammatory state. Hypogonadism was detected in the same period without an identified cause. Screening for infectious complications related to hospitalization was repeated many times, because of his persistent fever and sudoresis episodes.
A new cranial MRI identified hyperintensities in periventricular regions, occipital lobes, and cingulate gyrus on T2-weighted and FLAIR (fluid-attenuated inversion recovery) images, with diffusion-water restriction and hemosiderin deposits. The neuroradiology team suggested the possibility of vasculitis despite the images not showing the typical pattern of vascular involvement. Concomitantly to the investigation, the patient was submitted to five plasmapheresis sessions with no improvement.
Given the uncertainty of the diagnosis and clinical worsening, a brain biopsy was indicated. A fragment of the right parieto-occipital lesion was collected. Unfortunately, he developed nosocomial pneumonia after the biopsy surgery, with consequent refractory septic shock and death, before the result of the exam and the introduction of cyclophosphamide as the third therapy. 
The main findings in the brain biopsy fragment were: aggregates of pleomorphic cells with high nuclei-cytoplasm relation, dense chromatin, and basophilic nuclei, located within subarachnoid, cortical and white matter vessels lumen - particularly in the venules. Immunohistochemical panels showed positivity for CD20, MUM1, CD5, CD68, BCL6, and Ki-67 negativity for CD3, CD10, GFAP, Olig2, and EBV markers. These findings permitted the diagnosis of intravascular large B-cell lymphoma (IVLBCL) - a subtype non-germinal center. The necropsy study did not identify other organ involvement.
Discussion
IVLBCL is a very rare pathology considered a subtype of extranodal diffuse large B-Cell lymphoma. IVLBCL is commonly characterized by the involvement of vessels lumina, in particular capillaries, except for large arteries and veins. Besides, the occurrence of IVLBCL cells in peripheral blood smears is infrequent. Almost all patients with IVLBCL cells express CD20. Other important markers, CD5-positive cases of IVLBCL are accompanied by the expression of MUM-1, which is categorized as a non-germinal-center type, like in the case reported and in most descriptions of the literature.
Usually, a large spectrum of organs is involved. Three main forms of presentation are recognized: a classical variant, a cutaneous variant, and a hemophagocytic syndrome-related variant. The classical presentation is the most challenging since of the large range of differential diagnoses, especially because the symptoms result from organ-specific dysfunction as well as cytokine production, leading to unknown origin fever, B symptoms, cutaneous lesions, and neurological signs. These last ones are heterogeneous, ranging from altered mental status, dementia, motor and sensory deficits to seizures. Neurological presentation frequently is not specific, which demands the exclusion of most frequent causes, especially different etiologies for vasculitis, until IVLBCL to be considered as a hypothesis. Our patient manifested the classical presentation of neurological signs, hypogonadism and B symptoms, requiring an extensive complementary investigation.
Cranial MRI shows nonspecific brain hyperintensities of white-matter suggestive of small-vessel ischaemic disease or demyelination. Features of IVLBCL and CNS vasculitis may be similar. Organ biopsies are mandatory and are the gold standard for the diagnosis of IVLBCL. In view of the fact that tumor involvement can occur in any organ and identification of tumor cells from pathological specimens is relatively easy, the organs selected for biopsy are the key to an accurate diagnosis. 
The treatment strategy is not yet tested by clinical trials and consists of cyclophosphamide, doxorubicin, vincristine, and prednisolone regimen. Rituximab was added at last to the treatment scheme, improving remission rates. Given the high incidence of CNS relapse and involvement at initial diagnosis, CNS-oriented therapy, including high-dose methotrexate, might be warranted.
Conclusion
Suspecting the possibility of  IVLBCL based only on presenting vast neurological symptoms is difficult. Nevertheless, clinicians should consider IVLBCL as one of the differential diagnoses in patients with associated fever, neurological symptoms, cutaneous lesion and MRI findings suggestive of vasculitis commitment.

References
1. SHIMADA, Kazuyuki; KINOSHITA, Tomohiro; NAOE, Tomoki; NAKAMURA, Shigeo. initiPresentation and management of intravascular large B-cell lymphoma. The Lancet Oncology, [S.L.], v. 10, n. 9, p. 895-902, set. 2009. Elsevier BV. http://dx.doi.org/10.1016/s1470-2045(09)70140-8.
2. PONZONI, Maurilio; CAMPO, Elias; NAKAMURA, Shigeo. Intravascular large B-cell lymphoma: a chameleon with multiple faces and many masks. Blood, [S.L.], v. 132, n. 15, p. 1561-1567, 15 ago. 2018. American Society of Hematology. http://dx.doi.org/10.1182/blood-2017-04-737445.
3. BRETT, F. M.; CHEN, D.; LOFTUS, T.; LANGAN, Y.; LOOBY, S.; HUTCHINSON, S.. Intravascular large B-cell lymphoma presenting clinically as rapidly progressive dementia. Irish Journal Of Medical Science (1971 -), [S.L.], v. 187, n. 2, p. 319-322, 19 jul. 2017. Springer Science and Business Media LLC. http://dx.doi.org/10.1007/s11845-017-1653-5


[bookmark: _83ckx6bodeky]Images
[image: ]
[image: ]

image1.png
A. September 2021 SWI sequence. B. November 2021 SWI sequence.




image2.png
A. Septemper 2021 FLAIR sequence. B. November 2021 FLAIR Sequence. C. Setember 2021 T1 Post-gadolinium. D.
November 2021 Post-gadolinium





