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Multiple Cerebral Infarctions
and Intracranial Vessel Abnormalities
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Several months before being admitted to the hospital, a 65-year-
old woman noted relapsing fevers, night sweats, fatigue, and a 16-kg
weight loss. In the weeks before her hospital admission, she devel-

oped subacute cognitive deterioration and
progressive headaches. On presentation
she has difficulties initiating speech (non-

fluent aphasia) and responds slowly and inconsistently to questions.
Otherwise, her physical examination is unremarkable. Laboratory
studies reveal an elevated erythrocyte sedimentation rate (ESR)
(135 mm/h), anemia (hemoglobin level, 9.5 g/dL), and high serum lev-
els of soluble interleukin 2 receptor (sIL2R) (36 551 pg/mL), lactate de-
hydrogenase (LDH) (448 U/L), and β2-microglobulin (3.1 mg/L), with
normal renal function, liver enzyme levels, and serum immunological
and microbiological findings. Analysis of the cerebrospinal fluid (CSF)
demonstrates a mildly increased leukocyte count (11 × 106/L) and total
protein concentration (0.10 g/dL). Magnetic resonance imaging of the
brain shows multiple infarctions, and digital subtraction angiography
of the intracranial vessels demonstrates abnormalities suggestive of vas-
culitis (Figure 1). An electrocardiogram, computed tomography scans
of the chest and abdomen, 18-fluorodeoxyglucose positron emission
tomography, transesophageal echocardiography, inspection of the skin,
and ophthalmologic evaluation are unremarkable.

Quiz at jama.com

A BBrain magnetic resonance imaging (MRI) Digital subtraction angiography

Figure 1. A, Axial MRI using fluid-attenuated inversion recovery (left)
demonstrating hyperintense multifocal lesions involving mainly the subcortical
white matter; axial diffusion-weighted MRI (right) showing hyperintense lesions
consistent with recent infarctions. B, Digital subtraction angiography of the

intracranial vessels showing widespread areas of vessel wall irregularity, which
consist of zones of focal stenosis and luminal tapering in many third-order and
fourth-order branches.

WHAT WOULD YOU DO NEXT?

A. Initiate secondary preventive treat-
ment for multiple infarctions with an-
tiplatelet agents.

B. Initiate treatment for cerebral vasculi-
tis with corticosteroids.

C. Postpone treatment; obtain a brain bi-
opsy including the leptomeninges.

D. Postpone treatment; obtain random
skin biopsies and a bone marrow bi-
opsy.
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Diagnosis
Intravascular large B-cell lymphoma of the central nervous system
(CNS).

What to Do Next
D. Postpone treatment; obtain random skin biopsies and a bone mar-
row biopsy.

The key clinical features in this case are the need for pathologi-
cal confirmation of the diagnosis and the low positive predictive value
of digital subtraction angiography for cerebral vasculitis. In addition
to the neurologic findings, the presence of systemic illness and labo-
ratory findings suggest a diagnosis of intravascular CNS lymphoma.
This diagnosis can be confirmed with skin or bone marrow biopsy.1,2

Discussion
Intravascular large B-cell lymphoma is a systemic disease typically oc-
curring in elderly patients (median age, 67 years).2 Previously known
as “neoplastic angioendotheliomatosis,” the disease is characterized by
multifocal proliferation of pleomorphic large lymphoid cells within me-
diumtosmallvessels.3 Vesselwallsandtissuessurroundingtheinvolved
vesselsarespared,andlymphadenopathyisusuallyabsent.3 Thetumor
may possibly originate from post–germinal center cells.2 Immunophe-
notyping usually identifies the tumor cells as mature B cells, although
there are reports of T-cell or natural killer-cell tumor types.2

In Western countries, the CNS and skin are most frequently in-
volved, although almost every other organ can be affected.2-4 Fifty-five
percentto85%ofpatientspresentwithconstitutionalB-cellsymptoms
(fevers, night sweats, and weight loss) together with symptoms attrib-
utabletoocclusionofsmallvesselsofaffectedorgans.5CNSinvolvement
canpresentasfocalneurologicdeficits,alterationofconsciousness,sei-
zures, or rapidly progressive dementia. The most common laboratory
abnormalities are anemia, elevated ESR, and elevated serum levels of
sIL2R, LDH, and β2-microglobulin.2 With intravascular CNS lymphoma,
analysis of CSF usually shows a mildly increased leukocyte count and
protein concentration. Flow cytometric immunophenotyping and con-
ventional cytologic examination of the CSF are typically unrevealing.

The diagnosis of intravascular large B-cell lymphoma is confirmed
by cutaneous lesion or random biopsy of normal skin, bone marrow
biopsy, or biopsy of other sites of suspected involvement such as the
brain.2,6 Because vessels containing intravascular lymphoma are
mainly located in the subcutaneous fat, subcuticular tissues should
be included in skin biopsies.6 Patients with vascular disease are fre-
quently treated with antiplatelet agents, but these should be avoided
if brain biopsy is being considered. Corticosteroids may mask clini-

cal symptoms and may reduce the chances of identifying the pathol-
ogy in biopsy specimens. Awaiting the effect from these treatments
will also lead to a delay in diagnosis.

Because intravascular lymphoma is not common and has inconsis-
tent clinical presentations, it is often difficult to establish the diagnosis
antemortem.5 Because clinical trials for intravascular large B-cell lym-
phoma are lacking, treatment recommendations are based on results
from studies of other, more common lymphomas. Treatment for intra-
vascular lymphoma usually consists of cyclophosphamide, doxorubi-
cin, vincristine, prednisone, and the recombinant anti-CD20 antibody
rituximab (R-CHOP). Intrathecal chemotherapy (prophylactic or thera-
peutic) directed toward the CNS is also appropriate.2,3 The prognosis
ofintravascular lymphomahasimprovedsincetheadditionofrituximab
to chemotherapy. Three-year survival rates now range from 53% to
81%.2 Long-term survival is possible and is more likely when the diag-
nosis is made early and treatment is initiated early.2

Patient Outcome
Deep skin biopsies at 2 different locations of clinically unaffected skin
and bone marrow biopsy showed no abnormalities. A biopsy of the
left occipital lesion demonstrated proliferation of large atypical lym-
phoid cells in the vessels, producing luminal obstruction surrounded
by necrotic lesions consistent with cerebral infarctions (Figure 2A).
The neoplastic cells were positive for CD20 and CD79a and negative
for CD5 (Figure 2B), which confirmed the diagnosis of intravascular
large B-cell central nervous system lymphoma. The patient was treated
with R-CHOP chemotherapy and intrathecal methotrexate. Her apha-
sia and cognitive functioning improved within several days after treat-
ment initiation. After 6 months, her aphasia had recovered almost
completely, but some residual cognitive impairment persisted.
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Figure 2. Left occipital brain biopsy specimen (original magnification ×200). A,
Hematoxylin-eosin stain showing large, atypical, pleomorphic cells with large nuclei
within the capillaries. B, Tumor cells in the vessel are highlighted (brown) by immu-
nohistochemical staining for CD20 capillaries.
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