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The development of 2 clonally and
histologically distinct subtypes of extranodal
B-cell lymphomas in the brain and skin in 1 individual
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INTRODUCTION
B-cell lymphomas are subtypes of non-Hodgkin

lymphoma that may originate in lymph nodes or
other organs trafficked by B-cells, including the skin,
digestive tract, and central nervous system.1,2

Primary central nervous system lymphomas
(PCNSL) of the B-cell origin begin in the central
nervous system or eyes and comprise 4% of all
intracranial malignancies.1 Over 90% of PCNSLs are
of the diffuse large B-cell lymphoma (DLBCL) type.1

Conversely, primary cutaneous B-cell lymphomas
originate in the skin and represent 25% of all
cutaneous lymphomas.3 Primary cutaneous follicle
center lymphoma (PCFCL) is one of the 3 subtypes of
primary cutaneous B-cell lymphomas with an indo-
lent course.

When B-cell lymphomas arise in 2 different organs,
it may suggest either metastasis from one primary site
to the other, or the manifestation of a systemic B-cell
lymphoma metastasizing to both sites. This presenta-
tion is rarely caused by 2 distinct primary B-cell
lymphomas originating from separate organs. We
report an extremely rare case of a patient with
PCNSL, DLBCL, who subsequently developed PCFCL,
and we highlight the utility of immunosequencing in
differentiating between 2 B-cell lymphomas.
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CASE REPORT
A 61-year-old man was referred to our cutaneous

lymphoma clinic with asymptomatic facial lesions
that developed over the preceding 6 to 7 weeks.
Notably, he had a history of PCNSL, DLBCL, diag-
nosed and treated 1 year before this visit, which
remained in remission for the previous 6 months.

Physical exam revealed a cluster of well-
circumscribed, firm, shiny, salmon-pink nodules
and tumors on the left cheek (Fig 1, A). The lesions
appeared clinically concerning for cutaneous metas-
tasis of his PCNSL, DLBCL.

Punch biopsy of the left cheek revealed a dense
dermal infiltrate of large atypical monomorphous
lymphocytes in the dermis separated by a grenz zone
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Fig 1. Clinical and histopathological features of skin lesions. A, Cluster of firm, pink nodules
on the left cheek. B and C, Dense dermal infiltrate of large, atypical monomorphous
lymphocytes (hematoxylin & eosin: [B] 203, [C] 403). These cells stain positive for (D)
CD20 (203), (E) CD10 (1003), (F) BCL-6 (1003), and a variable staining pattern highlighting
nonneoplastic reactive cells for (G) BCL-2 (1003). H, Resolution of nodules on the left cheek
posttreatment.
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from the overlying epidermis (Fig 1, B and C ). Poorly
organized germinal centers were highlighted by
CD20, CD10, and B-cell lymphoma 6 (BCL-6) posi-
tivity on immunostaining (Fig 1, DeF ). The
neoplastic B cells were negative for multiple
myeloma oncogene 1 (MUM1), CD21, cyclin D1,
and CD138. BCL-2 had a variable staining pattern
highlighting nonneoplastic reactive cells (Fig 1, G).
High-throughput sequencing (HTS) of the B-cell
receptor revealed a dominant immunoglobulin (Ig)
H-sequence, corresponding to a monoclonal B-cell
proliferation (Table I) (Adaptive Biotechnologies).
Overall, histopathological, immunohistochemical,
and molecular features favored a diagnosis of follicle
center B-cell lymphoma with diffuse large B-cell
morphology, prompting the need to distinguish a
primary process from a metastatic one.

A bone marrow biopsy, peripheral blood flow
cytometry, and a positron emission tomography-
computed tomography scan were performed to
complete systemic workup. The results were unre-
markable for systemic involvement of B-cell
lymphoma.

A detailed review of the patient’s PCNSL, DLBCL
history was performed. Initial brain magnetic
resonance imaging 1 year prior revealed a large,
heterogenous enhancing mass in the left insula (Fig
2, A). Stereotactic brain biopsy showed angiocentric
lymphoid cells staining positive for CD20 and BCL-2
and negative for CD10 and BCL-6 (Fig 2, BeG). The
neoplastic B-cells also tested positive for c-MYC and
MUM1. The patient achieved remission after 8
rounds of bi-weekly methotrexate over a 4-month
period at 3500 mg/m2 per dose and whole brain
radiation therapy (24 Gy in 2 Gy fractions),
completed 7 and 5 months before the onset of facial
lesions, respectively.

We conducted retrospective HTS of the B-cell
receptor in the PCNSL, DLBCL biopsy to identify the
clonal signature of the malignant B-cells. HTS
revealed distinct dominant B-cell clones in both
brain and skin biopsies, confirming a diagnosis of
PCFCL (Table I).

The patient subsequently received intravenous
rituximab, 800 mg weekly for 4 weeks, leading to
the resolution of facial lesions (Fig 1,H ). He tolerated
the infusions without side effects and remains in
remission 6 months after completion of the treatment.

DISCUSSION
We present an exceptionally rare case of a

patient with 2 distinct extranodal B-cell lymphomas



Fig 2. Radiologic and histopathological features of brain lesion. A, Enhancing space
occupying lesion measuring 2.6 cm 3 2.4 cm 3 3.5 cm with local mass effect. B, Angiocentric
lymphoid cells (hematoxylin & eosin: [B] 403) that are (C) MUM1-positive (1003), (D) CD20-
positive (1003), (E) CD10-negative (1003), (F) BCL-6-negative (1003), and (G) BCL-2-positive
(1003).
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that independently developed in the skin and brain.
We considered the possibility of the cutaneous
lesions originating from the brain or other systemic
source. However, histopathological findings, lack of
systemic involvement, and HTS revealing distinct
clones between the 2 tumor sites confirmed the
diagnosis of PCFCL. Typically, PCFCL stains positive
for CD20 and BCL-6 and negative for BCL-2, MUM1,
and c-MYC, with variable positivity results for
CD10.3 PCNSL, DLBCL, though, is typically positive
for CD20, MUM1, and BCL-2 and is almost always
negative for CD10.3 In our case, the cutaneous
lesions were positive for CD20, CD10, and BCL-6,
while the central nervous system (CNS) lesion was
positive for CD20, MUM1, c-MYC, and BCL-2. The
significant differences in MUM-1, BCL-2, c-MYC,
CD10, and BCL-6 staining between the brain and
skin biopsies strongly indicate 2 independent pro-
cesses. This was further supported by HTS, showing
2 distinct dominant B-cell clones between the 2
tumor sites.

There have been 4 previous cases of PCNSL
metastasizing to the skin, but the CNS and skin
samples were clonally and histologically identical.4

Additionally, in these cases, patients were in remis-
sion for an average of 23 months, while our patient
was in remission for 6 months.4 There was also
concern that the patient’s cutaneous lymphoma was
the primary cancer and was not clinically apparent
by the time it metastasized to the CNS. This order of
events is a rare occurrence, happening in less than
4% of all non-Hodgkin lymphoma cases; almost all
cases have skin manifestations prior to CNS involve-
ment.5,6 Again, the histology and sequencing in our
study eliminate this hypothesis.

There have been well-documented cases of
methotrexate-associated B-cell lymphoproliferative
disorders, prompting consideration that our patient’s
PCFCL might have been related to the methotrexate
administered for his preceding PCNSL. However,
most reported cases involved patients using metho-
trexate chronically for management of rheumato-
logic conditions. Approximately 40% of cases
demonstrated spontaneous partial or complete res-
olution of methotrexate-associated B-cell lympho-
proliferative disorders upon discontinuation of
methotrexate.7 It appears unlikely that development
of PCFCL in our patient was directly caused by
methotrexate, though it cannot be ruled out entirely.

Our patient represents an unusually rare case of a
cutaneous B-cell lymphoma developing after a CNS
B-cell lymphoma. Previous PCNSL studies showed
no increased risk of secondary cutaneous lym-
phomas, and no cases have been reported to
date.8,9 This is also the first case to demonstrate
HTS utility in establishing 2 genetically distinct B-cell
clones in 2 different B-cell lymphomas.4 It may be
beneficial to utilize HTS in differentiating second
primary hematologic malignancies from metastases
of existing hematologic cancers.



Table I. High-throughput sequencing data demonstrating dominant (malignant) B-cell clones and their
frequencies within all B-cells for each indicated biopsy site

Biopsy site

Frequency of dominant Ig sequence*

IgH—sequence A IgH—sequence B IgK—sequence C

Left cheek 5.97% Not detected Not detected
Brain Not detected 15.38% 17.17%

Sequence A:ATCTCCAGAGACAATTCAAAGAACATCCTATATCTTCACATGACTTCTCTGAGAGTCGAAGACACGGCCATTTATTATTGTGCGAAAGATAAAAATTA

TGTTGATCATCGAGCGTCGATTCTTGAATATTGGGGCCAGGGAGCC.

Sequence B:CAGAGACAATTCTAAGAACACCCTATATTTACACATGAGCAGCCTGAGAGCCGAAGACACGGCCATATATTACTGT.

Sequence C:GCTGAAGACGTGGCATTTTATTATTGTCAGCAATATTATATTACTCCCTCTCTTTTTGGCCAGGGG.

*The frequency of dominant Ig sequences within all B-cells of the same Ig (H or K) lineage are displayed in the table. IgH sequence A was

only detected in the left cheek, while IgH sequence B and IgK sequence C were only identified in the brain.
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