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Abstract: Primary cutaneous marginal zone lymphoma (PC-MZL) is a B-cell lymphoma 
arising in the skin. Although it is a rare disease, PC-MZL accounts for 20–40% of all primary 
cutaneous B-cell lymphoma in Western Countries. The aetiology and the pathogenesis of PC- 
MZL are poorly understood, as it generally lacks the chromosomal translocations most 
typically present in marginal zone lymphomas of other sites. The diagnosis of PC-MZL 
may be challenging, due to the rarity of the disease, and needs the competence of different 
professional figures, including the dermatologist and the pathologist. Furthermore, the 
management of the patient after the diagnosis is complex and involves the dermatologist, 
the haematologist, the surgeon, the radiotherapist and the radiologist. The aim of this review 
is to describe the clinical and histological findings for the diagnosis of PC-MZL, and the state 
of art for the management of the patient. 
Keywords: marginal zone lymphoma, cutaneous lymphoma, Borrelia burgdorferi, 
immunohistochemistry, dermoscopy

Introduction
Primary cutaneous B-cell lymphomas (PC-BCLs) are a heterogeneous group of 
non-Hodgkin lymphomas originally arising in the skin.1 As most primary cuta
neous lymphomas are T-cell neoplasms, PC-BCLs are rare, accounting for 25% 
of all primary cutaneous lymphomas. Most frequent PC-BCLs are primary 
cutaneous follicle centre lymphoma, primary cutaneous marginal zone lym
phoma (PC-MZL), and primary cutaneous diffuse large B-cell lymphoma, leg 
type (Figure 1).1 The group includes other extremely rare histotypes, like 
intravascular large B-cell lymphoma, and provisional entity like Epstein-Barr 
Virus (EBV)-positive mucocutaneous ulcer.1 However, other B-cell lymphomas 
may anecdotally arise primarily in the skin, as well as systemic lymphomas may 
involve the skin during their course.2

PC-MZL was included in the large group of extranodal marginal zone lym
phoma of mucosa-associated lymphoid tissue (MALT) by the last 2017 World 
Health Organization revision of the classification of haematological neoplasms.1 

PC-MZL accounts for about 20–40% of all PC-BCLs in Western Countries, with an 
estimated incidence of 0.4 per 1,000,000 per year in the United States.3 PC-MZL 
derives from post-germinal centre memory B-cells but its aetiology is substantially 
unknown. Some evidences about immunoglobulin variable region gene analysis 
support the existence of a link between a chronic antigenic stimulation and the 
development of a neoplastic lymphoid clone.4 Different associations have been 
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reported to date: infectious disease (including Borrelia 
burgdorferi, Helicobacter pylori, Hepatitis C and EBV), 
medications (including methotrexate, cyclosporine, antide
pressant), influenza (flu) or viral hepatitis 
A vaccination.5–9 Moreover, associations with autoimmune 
diseases (including rheumatoid arthritis, Hashimoto thyr
oiditis, Sjogren syndrome, polyarteritis nodosa, ulcerative 
colitis) have been described.10 In this setting, chronic 
infection by Borrelia burgdorferi was hypothesised to 
have a role in the pathogenesis of PC-MZL at least in 
some geographic locations, but its effective role is still 
debatable Indeed, some series have demonstrated Borrelia 
infection in up to 40% cases, but the results have not been 
confirmed by other series.5 Furthermore, anecdotal cases 
associated to tattoos and vaccinations have been 
reported.11,12

PC-MZLs generally lack the chromosomal transloca
tions most typically present in MALT lymphomas of other 
sites. However, some cases have been reported showing 
both the translocations t(14;18)(q32;q21) IGH/BCL2 and t 
(14;18)(q32;q21) IGH/MALT1.13

PC-MZL is an indolent lymphoma with rare dissemi
nation to extra-cutaneous sites and excellent prognosis.1 

Cutaneous relapses may occur in about 20–30% of cases, 
more commonly in patients with multifocal skin 

involvement, and spontaneous regression was also 
recorded.14,15 Extra-cutaneous spread or transformation 
to high-grade lymphoma is exceptional.1

Dermatological and Dermoscopical 
Findings
PC-MZL usually presents as solitary or multiple not ulcer
ated skin lesions represented by red to violaceous papules, 
or more rarely plaques and nodules (Figure 2A).16 

Although some paediatric cases have been recorded, the 
lesions are usually localized on the trunk and arms of 
middle-aged adults.16 Systemic symptoms are generally 
absent. Dermoscopy could play an adjuvant role for the 
diagnosis of PC-MZL, showing a salmon-coloured back
ground and serpentine blood vessels (Figure 2B).17–19 

However, dermoscopic differential diagnosis is broad and 
includes many entities, like arthropod bites, amelanotic 
melanoma, basal cell carcinoma and others. 
Consequently, histological evaluation is mandatory for 
a definite diagnosis. The excisional biopsy is more repre
sentative and should be always preferred, but an incisional 
punch biopsy could be performed in some instances. As 
PC-BCLs often involve the deep tissue, the biopsy should 
always include the hypodermic fat tissue.

Figure 1 Frequency distribution of primary cutaneous lymphomas.
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The clinical diagnosis may be challenging, and the 
differential diagnosis includes cutaneous pseudolympho
mas, as well as other primary or secondary cutaneous 
B-cell o T-cell lymphomas.20 Pseudolymphomatous folli
culitis (PLF), a poorly defined entity among the cutaneous 
pseudolymphomas, presents clinically as a solitary dome- 
shaped or flat to elevated nodule, located on the face, the 
scalp and the trunk.21 Primary cutaneous follicle centre 
lymphoma presents as solitary or – less commonly – 
grouped erythematous or violaceous papules, plaques 
and/or nodules, usually located on the trunk and head- 
neck.22 Primary cutaneous diffuse large B-cell lymphoma, 
leg type is a rare aggressive PC-BCL, presenting as rapidly 
growing erythematous or cyanotic nodules and/or plaques, 
usually located on one or both legs.23 “B-Symptoms” 
(fever, weight loss, night sweats) and extra-cutaneous dif
fusion are common.1 Differential diagnosis of PC-MZL 
also includes Lupus Erythematosus Tumidus (LET), 
Jessner’s lymphocytic infiltrate and granuloma faciale. 
LET is characterized by non-scarring, erythematous, suc
culent, urticaria-like plaques without surfaces changes.24 

Jessner’s lymphocytic infiltrate is characterized by multi
ple asymptomatic erythematous papules or plaques with 
arciform or annular pattern, commonly located on the face, 
neck and upper trunk.25 Both Jessner’s lymphocytic infil
trate and LET probably represent part of the spectrum of 
cutaneous lupus. Granuloma faciale is characterized by 
single or multiple erythematous papules, plaques or 
nodules on the face.26

Other lymphomas may rarely occur at the skin as 
primary localization or secondary involvement by 
a systemic disease.2 Lymphoplasmacytic lymphoma is 
a low-grade B-cell lymphoma rarely involving the skin, 
with a substantial subset of cases being associated with 

Waldenstrom macroglobulinaemia.16 Although most 
patients are asymptomatic, anemia or blood hyperviscosity 
may be possible.27 Cutaneous localizations are rare and 
present as purple, sometimes ulcerated, nodules. In case of 
association with Waldenstrom macroglobulinaemia, dif
fuse urticarial rash and IgM paraproteinemia may arise 
(Schnitzler syndrome).28 Rare cases of cutaneous involve
ments have been reported in patients affected by multiple 
myeloma or plasma cell leukaemia.29 In these cases, single 
or multiple violaceous cutaneous nodules have been 
described, but erythematous plaques may also be 
observed.29 In plasma cell myeloma, hyperkeratotic spi
cules may occur, mainly on the face. Primary cutaneous 
CD4-positive small/medium T-cell lymphoma is a rare 
indolent disease with insidious clinical evolution, classi
cally presenting a solitary asymptomatic nodule, plaque or 
tumour on the face, the neck or the trunk.30

Pathological Findings
PC-BCLs as a group share some common histological 
findings, which may allow distinguishing them from 
T-cells lymphomas on a morphological basis. The overall 
architecture is usually nodular rather than band-like, the 
papillary dermis is spared (a “Grenz-zone” is present), and 
the epidermotropism and/or folliculotropism is absent.16 

PC-MZL usually – but not always – shares these common 
“B-cell” histological findings. PC-MZL always involves the 
reticular dermis, sparing the papillary dermis and epidermis, 
and often involves the hypodermis. The overall architecture 
is more often nodular, but it may also be diffuse. Ulceration 
of the epidermis is exceptional.16 Periadnexal infiltration is 
often present, but lympho-epithelial lesions are uncommon 
are not critical for the diagnosis.23 Lymphoid follicles char
acterized by reactive germinal center and preserved mantle 

Figure 2 Primary cutaneous marginal zone lymphoma: clinical findings. (A) Male, 18 years old. Small erythematous papule on the volar surface of the left thigh. (B) 
Dermoscopically, the lesion appeared as a salmon-coloured area with prominent blood vessels with serpentine (linear-irregular) morphology.
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zone are frequently present. The follicles may play an 
important role for diagnostic purpose, as they may show 
germinal center colonization by marginal zone cells, and 
partial destruction of follicular dendritic cell meshwork. The 
lymphoid population is variably mixed, including centro
cyte-like marginal zone B cells, monocytoid B-cells, lym
phoplasmacytic cells, cells resembling centroblasts and 
immunoblasts, and reactive T cells. Plasma cells are vari
ably present, more often at the periphery of the nodules, but 
Dutcher bodies are infrequent.31 A variable amount of 
inflammatory cells may be admixed to the neoplastic popu
lation, including T-cell lymphocytes, histiocytes, mast cells, 
and eosinophils.32 Histological findings are shown in Figure 
3. Some morphological variants of PC-MZL have been 
described, including small cell lymphocytic variant, mono
cytoid variant and variant with diffuse plasmacytic 
differentiation.33–39 Morphological findings of PC-MZL 
lack specificity and the diagnosis may be one of the most 
challenging in the setting of cutaneous lymphoid neo
plasms. The lympho-epithelial lesions, which play an 
important role in diagnosis of mucosa-associated marginal 
zone lymphomas, are useless in case of PC-MZL. Indeed, 

they are often absent, and on the other hand, they may be 
present in reactive disorders. The reactive inflammatory – 
lymphoid and not lymphoid – population may outnumber 
the neoplastic cells, and reactive germinal centers in the 
context of the neoplasm may simulate an inflammatory 
disease. On the other way, cases with prominent lympho- 
plasmacytoid or plasmacytoid differentiation may simulate 
lymphoplasmacytic lymphoma or myeloma. Consequently, 
histological diagnosis of PC-MZL is challenging and 
always relies on the comprehensive integration of morpho
logical and immunohistochemical findings and clonal 
analysis.

Immunohistochemically, PC-MZL is characterized by the 
expansion of the marginal zone cellular population, which is 
positive for CD20 and Bcl2. The reactive germinal centers 
are positive for Bcl6 and CD10 and negative for Bcl2. CD21 
and CD23 immunostains may be helpful to highlight the 
partial destruction of follicular dendritic cell meshwork. 
Plasma cells are more often polyclonal by testing 
Immunoglobulin (Ig) light chain immunostains. Myeloid 
cell nuclear differentiation antigen (MNDA) has recently 
emerged as a useful marker in MZL, but its diagnostic 

Figure 3 Primary cutaneous marginal zone lymphoma: histological findings. A diffuse lymphoid population in the reticular dermis, extending along a hair ((A) H&E, original 
magnification 20x). In the deeper dermis, some sweat glands are entrapped in the lymphoid infiltrate, in absence of lympho-epithelial lesions ((B) H&E, original magnification 
40x). A granulomatous reaction is possible at the periphery of the infiltrate ((C) H&E, original magnification 40x). The lymphoid population is heterogeneous, including 
mature lymphocytes, lympho-plasmacytoid cells and plasma cells ((D) H&E, original magnification 200x). 
Abbreviation: H&E, haematoxylin and eosin.
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value in case of PC-MZL is still poorly investigated. 
Verdanet et al have recently reported MNDA positivity in 4 
out of 13 cases of PC-MZL (30.8%).40 Primary cutaneous 
plasmacytoid dendritic cells have been hypothesised to have 
a diagnostic role, as large clusters have been observed in PC- 
MZL rather than in reactive B-cell infiltrates.41 Actually, two 
groups of PC-MZL are defined on the basis of the expression 
of surface immunoglobulins: the “class-switched” group 
expresses IgG or, more rarely, IgA and IgE, and is character
ized by a nodular and scattered distribution of B-cells, and 
many T-cells, mainly Th2. The “non-class-switched” group 
expresses IgM and is characterized by a diffuse distribution 
of B-cells, and a less represented T-cell population.42 

A variable number of IgG-positive PC-MZLs are IgG4- 
positive, ranging from 13% to 40% in different series, and 
are not associated with systemic IgG4-related disease.31 

Hypermutation and antigenic pressure has been demon
strated in such subset of PC-BCL.43 Immunohistochemical 
findings are shown in Figure 4. The most useful immunohis
tochemical markers are listed in Table 1.

Patient Management
As PC-MZL is an indolent lymphoma, systemic spread and 
bone marrow infiltration are rare events. However, instru
mental staging is mandatory at the time of the first diagnosis, 
using superficial and abdominal lymph node ultra-sound 

(US), and total-body computed tomography (CT).16 

Although combined CT and positron emission tomography 
(CT/PET) is actually the gold standard for staging purpose in 
case of primary cutaneous follicle centre lymphoma and 
primary cutaneous diffuse large B-cell lymphoma, leg type, 
its introduction as a routine staging test in case of PC-MZL is 
still debated.44 Bone marrow biopsy is not mandatory, but it 
may be useful in the case of single or multiple cell line 
cytopenia.22 PC-MZL staging yet requires a careful history 
and clinical examination and laboratory tests such as: blood 
count, LDH, Erythrocyte Sedimentation Rate (ESR), 
C-reactive protein (CRP), beta-2 microglobulin, Serum 
Protein Electrophoresis (SPE), HIV antibodies, HBV antibo
dies, AST, ALT, creatinine, amylase, lipase, bilirubin, HCV 
Antibodies.45–52 Moreover, Borrelia burgdorferi serology is 
recommended in endemic areas.5,7 Tumor Node Metastases 
(TNM) classification of cutaneous lymphoma other than 
mycosis fungoides/Sézary syndrome is an available staging 
system for PC-MZL (Table 2).52 However, T stage has no 
prognostic value in PC-MZL, while the presence of a single 
cutaneous lesion has proved an independent prognostic sig
nificance on disease-free survival.53 In addition, the 
International Extranodal Lymphoma Study Group (IELSG) 
recently proposed a specific prognostic score for patients 
with indolent PC-BCLs, demonstrating that elevated LDH, 
more than 2 skin lesions, and nodular lesions may affect the 

Figure 4 Primary cutaneous marginal zone lymphoma: immunohistochemical findings. Lymphoid population showing positivity for CD20 and Bcl2. CD21 immunostaining 
highlights a partially destroyed network of follicular dendritic cells. An abundant reactive population of CD138-positive plasma cells is present at the periphery of the 
infiltrate. In-situ hybridization (ISH) demonstrates a kappa:lambda ratio of about 3:1.
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progression-free survival.54 However, no factor showed any 
meaningful difference in overall survival.54

Treatment
PC-MZL is an indolent tumour with excellent prognosis, 
and overtreatment should be avoided. Several treatment 

options are available depending on disease features (size 
and site of skin involvement) and patient findings (age and 
general health). A “wait-and-see” strategy can be followed 
in selected patients. This strategy consists in the observa
tion, treating the patient only in the rare cases of systemic 
symptoms.55 According to European Organization for 
Research and Treatment of Cancer/International Society 
of Cutaneous Lymphoma (EORTC/ISCL) consensus 
recommendation, solitary and localized lesions can be 
treated by radiotherapy, surgery alone or surgery followed 
by radiotherapy, with curative intent. These treatments 
usually are sufficient for complete remission (>95%). 
Surgical excision and radiotherapy represent the first-line 
therapy in case of solitary lesion.

When used as first-line therapy, radiotherapy may be 
sufficient to achieve complete remission of the neoplasm. 
A total dose ranging between 20 and 36 Gy is recom
mended by the actual guidelines, with good results in 

Table 1 Main Contribution of Immunohistochemical Markers to 
Diagnosis of PCMZL

Marker Contribution

CD20 Results positive in both neoplastic and 

reactive B-cells.

Highlights the overall architecture of the 
population.

CD3 Results positive in the reactive T-cells in the 
background.

CD10 and Bcl6 Negative in neoplastic cells.

Result positive in the reactive germinal 

centres, if present.
Allows to exclude the diagnosis of primary 

cutaneous follicular cell lymphoma.

CD21 and CD23 Negative in neoplastic cells.

Highlight the network of follicular dendritic 

cells in reactive germinal centres, if present.
May highlight partial destruction of follicular 

dendritic cells meshwork, consequence of 

germinal center colonization by marginal 
zone cells.

CD5 Negative in neoplastic cells.
Results positive in T-cells and in mantle cells, 

if lymphoid follicles are present.

Allows to exclude the diagnosis of mantel cell 
lymphoma.

It should always be compared with CD3.

Bcl2 Positive in neoplastic cells.

Results positive in a subset of T-cells.

It should always be compared with CD3.

Cyclin D1 Negative in neoplastic cells.

Allows to exclude mantle cell lymphoma.

CD138 Positive in both reactive and neoplastic 

plasma-cells and plasmacytic cells.

Kappa and lambda Ig 

light chains

Positive in plasma-cells.

May show a clonality in neoplastic plasma- 
cells.

Plasma-cells in PCMZL may be reactive.

CD43 Positive in a subset of PC-MZL.

May be positive in other B-cell lymphomas.

MNDA Positive in a subset of PC-MZL.

Table 2 ISCL/EORTC Staging System for Primary Cutaneous 
Lymphomas

T

T1: solitary skin involvement

T1a: solitary lesion < 5 cm diameter
T1b: solitary lesion > 5 cm diameter

T2: regional skin involvement
T2a: all-disease-encompassing in a < 15 cm diameter circular area

T2b: all-disease-encompassing in a > 15 cm and < 30 cm diameter 

circular area
T2c: all-disease-encompassing in a > 30 cm diameter circular area

T3: generalized skin involvement
T3a: multiple lesions involving 2 non-contiguous body regions

T3b: multiple lesions involving ≥ 3 body regions

N

N0: no clinical or pathologic lymph node involvement

N1: involvement of 1 peripheral lymph node region that drains an 

area of current or prior skin involvement

N2: involvement of 2 or more peripheral lymph node regions or 

involvement of any lymph node region that does not drain an area of 
current or prior skin involvement

N3: involvement of central lymph nodes

M

M0: no evidence of extracutaneous non-lymph node disease

M1: extracutaneous non-lymph node disease present
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terms of response to therapy and tolerability of toxicity.56 

However, increasing evidences support the efficacy of 
lower dosages, which greatly reduce side effects.57 

Indeed, the classic protocols of radiotherapy are increas
ingly modifying the intensity of treatments to obtain the 
best response with a reduced toxicity. Several studies 
proposed the use of low-dose radiotherapy (LDRT) (4 
Gy in 2 sessions or 8 Gy in 2 sessions), showing high 
response rates with reduction of toxicity.58 LDRT may 
represent a good treatment choice mainly in case of 
relapsed neoplasm or multifocal disease.58 However, 
some Authors proposed LDRT as first-line therapy with 
a good rate of remission and low toxicity, reserving stan
dard dose RT only in case of relapse.59

Topical therapies play a minor role for treatment of 
PC-MZL. Topical corticosteroids with high potency repre
sent a potential alternative in case of plaques with mild 
infiltration, while intralesional injections may be used in 
case of more thickened skin lesions.60 However, disease 
recurrences and adverse effects have been reported in 
these cases.60 Intralesional therapy using interferon-α 
(IFN-α) and rituximab may be used as second-line treat
ment or in the patients with multiple cutaneous 
lesions.61,62 However, there treatments may be burdened 
by pain at injection site and potential systemic reaction.62 

Genetically modified viruses (adenovirus interferon-γ) are 
being tested as intralesional therapy.63

In patients with Borrelia burgdorferi infection, antibio
tic treatment (doxycycline 100 mg bid 3 weeks or cefotax
ime i.v.) should be performed, but not all cases respond to 
therapy.64

Systemic therapies are usually unnecessary in PC-MZL 
and it should be limited to cases with systemic spread. These 
cases are exceeding rare, and consequently data about the use 
of systemic therapy in PC-MZL are lacking. However, the 
most useful drug in this setting is rituximab, alone or in 
combination with chlorambucil, fludarabine, cyclophospha
mide and vincristine in CVP, bendamustine.65 Moreover, 
new therapeutic options are being evaluated for the treatment 
of relapsed or refractory indolent lymphomas, such as lena
lidomide, ibrutinib, idelalisib.66–69

Conclusion
PC-MZL is an indolent lymphoma with an excellent prog
nosis, and the extra-cutaneous secondary dissemination is 
exceeding rare. The diagnosis may be challenging, from 
both a clinical and histological point of view, and differ
ential diagnosis is wide, including benign and malignant 

diseases. Surgery and radiotherapy represent the best ther
apy in most cases.
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