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Use of molecular techniques to solve a challenging
case of primary cutaneous marginal zone lymphoma

CAP TODAY and the Association for Molecular Pathology have teamed up to bring
molecular case reports to CAP TODAY readers. AMP members write the reports
using clinical cases from their own practices that show molecular testing’s important
role in diagnosis, prognosis, and treatment. The following report comes from Hack-
ensack University Medical Center and Rutgers New Jersey Medical School. If you
would like to submit a case report, please send an email to the AMP at amp@amp.org.
For more information about the AMP and all previously published case reports,

VISt www.amp.org.
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Primary cutaneous marginal zone
lymphoma (PCMZL) is a newly rec-
ognized, distinctive subtype of non-
Hodgkin’s lymphoma. This low-
grade lymphoma predominantly
presents as papules or nodules within
the skin of middle-aged adults. For-
merly grouped under the extranodal
marginal zone lymphoma (EMZL)
category, the World Health Organiza-
tion’s fth edition classification of
hematolymphoid tumors now recog-
nizes PCMZL as a distinct entity.!
The pathogenesis of PCMZL has
not been completely elucidated, but
it is believed to be associated with
chronic antigenic stimulation.3 PC-
MZL is generally classified into two
subcategories: non-class switched
and heavy-chain class-switched. The
non-class switched subtype typically
arises in the context of chronic Th1-
type inflammation, often associated
with Borrelia burgdorferi infection. In

contrast, the heavy-chain class-
switched subtype arises from chronic
Th2-type inflammation *° Associa-
tions between PCMZL and Borrelia
burgdorferi have been observed, yet
no definitive evidence connects PC-
MZL with viral etiologies such as
Epstein-Barr virus, HIV, hepatitis vi-
rus, or autoimmune diseases. Patients
typically present with papules,
plaques, or nodules often localized
on the trunk, extremities, or scalp.
Histologically, PCMZL is charac-
terized by nodular to diffuse infi -
trates of small lymphocytes, lympho-
plasmacytoid, and plasma cells
mixed with centroblasts and numer-
ous reactive T lymphocytes.® Immu-
nohistochemical staining of biopsies
is crucial for diagnosis, as flow cy-
tometry can be inconclusive due to
the challenge of isolating the malig-
nant cell from the reactive process.
These neoplastic cells typically ex-
press CD20, CD22, CD79a, and BCL2
and are negative for CD3, CD5, CD10,
and BCL6. The reactive germinal
centers express BCL6 but not BCL2.
These cells frequently express poly-
reactive, somatically mutated immu-
noglobulin heavy chain genes.” CD5
and cyclin D1 are useful in differen-

tiating PCMZL (CD5- and cyclin
D1-) from mantle cell lymphoma
(CD5+ and cyclin D1+) and small
lymphocytic leukemia (CD5+ and
cyclin D1-).

This case report presents a chal-
lenging instance of PCMZL of the
scalp, initially misdiagnosed as reac-
tive lymphoid tissue. After the lesion
recurred 18 months later, we used
molecular markers, specifically im-
munoglobulin heavy chain variable,
diversity, joining (IgH-VD]) poly-
merase chain reaction, to detect iden-
tical clones in both samples. This
finding led to a definitive diagnosis
of PCMZL, highlighting the vital role
of molecular technology in diagnos-
ing malignant lymphoproliferative
diseases, especially when character-
istic morphologic and immunophe-
notypic changes are absent or incon-
clusive in flow cytometry and/or
immunohistochemistry studies.

Case. The patient was a male in his
early 70s who had a long-standing
subcutaneous nodule in the occipital
region of his scalp. The nodule, per-
sisting for more than a decade, had
remained stable but became increas-
ingly bothersome. The patient re-
ported no systemic symptoms, such
as fever, chills, weight loss, or lymph-
adenopathy. Physical exam revealed
a 2-cm movable, firm nodule in the
left posterior occipital region. The
skin covering the nodule was not ery-
thematous. There was no cervical
lymphadenopathy. Laboratory analy-
ses were within normal limits: hemo-
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Fig. 1. A) Low-power H&E of the initial subcutaneous nodule on the occipital region of the scalp. B) H&E highlighting the distortion of nodal architecture by in Itration of

small mature atypical lymphocytes. C) H&E highlighting small lymphocytes in a background of histiocytes.

globin, 159 g/dL (ref. 13.0-17.0 g/
dL); WBC, 8.2x103/uL (ref. 4.0-
11.0x10%/uL) with 16 percent lym-
phocytes (ref. 1343 percent) and 73
percent neutrophils (ref. 40-75 per-
cent); platelets, 160 x 103/uL (ref.
135-430x 103 /u1L); creatinine, 0.6 mg/
dL (ref. 0.3-1.3 mg/dL). Serological
tests for various infections and auto-
immune markers including HIV,
hepatitis B and C, CMV, EBV, Lyme
disease, chlamydia, ANA, and rheu-
matoid factor were negative or within
normal ranges.

The patient opted for surgical exci-
sion of the nodule. Initial histopatho-
logical analysis revealed dense fi-
brous tissue with a nodular infiltrat
of atypical lymphoid cells, predomi-
nantly small, mature lymphocytes

(Figs. 1and 2). Reactive follicles were
observed, and thein ltrate appeared
to entrap nerves. Given the suspicion
of an atypical B-cell proliferation,
further consultation was sought from
the National Cancer Institute. Immu-
nohistochemical staining revealed a
mixed population of B cells (CD20+,
PAX-5+, BCL2+) and T cells (CD3+,
CD5+, CD43+). There were vague
nodules noted with BCL6+, CD20+,
and OCT2+ cells, with Ki-67 activity
less than five percent. Notably, the
follicular dendritic meshwork was
partially disrupted, as indicated by
CD21 staining (Fig. 2). The plasma
cells had no light chain restriction
based on kappa/lambda immunohis-
tochemistry. The tests for CD30,
EBER-ISH, MUM]1, CD10, IgD, CD5,

Fig. 2. Inmunohistochemical staining of the original lesion. CD3 stain (A) highlights the background reactive
T lymphocytes. The neoplastic cells are positive for B-cell markers CD20 (B) and BCL2 (C). The Ki-67 showed
a low proliferation rate (D). The follicular dendritic meshwork is partially disrupted, highlighted by CD21 (E).
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and cyclin D1 were negative. Com-
prehensive lymphoma workup, in-
cluding peripheral blood flow cytom-
etry and serum protein studies (SPEP,
SIFE, and B-2-microglobulin), did not
indicate a lymphoproliferative disor-
der. Invivoscribe IgH-VDJ gene rear-
rangement kit by PCR (Invivoscribe,
San Diego) was used on formalin-
fixed, paraffin-embedded tissue,
yielding small monoclonal spikes in
the framework-2 and framework-3
regions, suggesting a potential oligo-
clonal or reactive process (Fig. 3, next
page).

Given the nodule’s stability over
a decade, absence of systemic dis-
ease, and atypical histological fin -
ings, the lymphocytic proliferation
was deemed to be a reactive process.
Moreover, the patient had undergone
complete excision of the nodule,
which was considered curative if the
process was malignant.

About 18 months later, the patient
returned with a recurrence of the
nodule in the same region. A week-
long course of azithromycin led to
mild subjective improvement. How-
ever, a PET scan revealed two adja-
cent fluo odeoxyglucose-avid (FDG-
avid) cervical lymph nodes and in-
creased avidity at the previous
excision site. A core biopsy of the re-
current occipital nodule was ob-
tained, but due to inadequate fix -
tion, the specimen exhibited architec-
tural distortion, numerous small
lymphocytes with infiltration of the
surrounding fib oadipose tissue,
brosis, and crush artifact. Despite
these challenges, the pathology re-



port yielded results similar to the
prior report (Fig. 4, next page). The
lymphoid cells were positive for
CD20, CD79a, PAX-5, CD43, and
BCL-2 but negative for CD3, CD5,
CD68, CD163, and cyclin D1. The
proliferation index as determined by
Ki-67 was less than 10 percent. Flow
cytometry did not reveal any evi-
dence of a B-cell clonality. It showed
that 44 percent of the cell population
consisted of B cells with no distinct
clonality, while 56 percent comprised
reactive T cells with no loss of pan-T-
cell markers.

Further analysis of IgH-VDJ rear-
rangement by PCR in the recurrent
lesion revealed identical small mono-
clonal spikes at regions base pair 254
and 291 in framework region 2 and
base pair 110 and 154 in framework
region 3 (Fig. 3). These findings con-
firmed the persistence of the same
monoclonal B cells, consistent with
recurrence and progression of PC-
MZL. Following this diagnosis of
relapsed PCMZL (cyclin D1-/CD5-),
the patient began six weeks of ritux-
imab therapy in addition to involved-
site radiation therapy. Since the pa-
tient’s therapy, the nodule resolved
and has not recurred.

Discussion. Diagnosing low-
grade B-cell lymphoma can be a chal-
lenge for pathologists, particularly in
cases where flow cytometric evalua-
tion is unavailable or clonality cannot
be detected due to background poly-
clonal B cells. In this case, the histo-
logical examination did not exhibit
the typical characteristics of B-cell
lymphoma, leading to a delayed di-
agnosis. Initially, this PCMZL was
diagnosed as a reactive process.

Upon recurrence, the core biopsy
morphology from the recurrent lesion
mirrored that of the initial specimen.
Flow cytometry failed to demonstrate
clear evidence of lymphoproliferative
disorder. Crucially, molecular analy-
sis, specifically the IgH-VDJ gene
arrangement by PCR, revealed con-
sistent monoclonal spikes in the FR2
and FR3 regions, identical to the pre-
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Fig. 3. IgH-VDJ rearrangement by PCR in the original and

recurrent lesion revealed identical small monoclonal

spikes at regions base pair 254 and 291 in framework region 2 and base pair 110 and 154 in framework region 3.

vious lesion. This molecular consis-
tency in combination with the PET
scan findings was crucial in establish-
ing the neoplastic nature of the lym-
phocyte population, thus confirmin
the neoplastic nature of the cell popu-
lation in question and the diagnosis
of PCMZL.

PCMZL generally has excellent
five-year overall survival exceeding
95 percent. However, cutaneous re-
lapses are common in patients with
multifocal skin lesions and rarely
may transform into an aggressive,

blastic phenotype with dissemination
beyond the skin.3#10 Treatment var-
ies based on the lesion’s location and
the disease stage. For isolated lesions,
first-line management typically in-
volves expectant watchful waiting
and addressing the underlying in-
flammatory causes. However, in
cases exhibiting high-risk features,
more aggressive interventions such
as surgery, radiation, chemotherapy,
immunotherapy, or interferon ther-
apy may be warranted.

This case highlights the impor-
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Fig. 4. A) Low-power H&E of the recurrent lesion demonstrates histology similar to the prior lesion, consisting of an infiltr te of small lymphocytes in a background of
histiocytes. B) Immunohistochemical stain CD20 highlights the neoplastic B cells. G) The follicular dendritic meshwork is almost absent on CD21 immunohistochemical stain.

tance of molecular techniques in es-
tablishing the diagnosis of a histologi-
cally challenging case of cutaneous
PCMZL. The distinction between the
reactive lymphoid process and neo-
plastic condition highlights the need
for advanced molecular tools for ac-
curate diagnosis. U
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Here are three questions taken from the case report. Answers are online now at www.amp.org/casereports
and will be published next month in CAP TODAY.

1. Since the introduction of the fth edition of the World Health Organization classification, primary
cutaneous marginal zone lymphoma is classified as
a. Extranodular marginal zone lymphoma.

b. Nodular marginal zone lymphoma.

c. Distinctive subtype of non-Hodgkin’s lymphoma.

d. None of the above.

2. Which of the following statements regarding primary cutaneous marginal zone lymphoma is true?
a. It may be associated with chronic antigenic stimulation such as Borrelia burgdorferiinfection.

b. Five-year overall survival exceeds 95 percent.
c. Cutaneous relapses are common.

d. All of the above.

3. Primary cutaneous marginal zone lymphoma is typically CD5 and cyclin D1:

a. Negative/negative.
b. Positive/negative.

c. Negative/positive.
d. Positive/positive.



