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Abstract 

Primary cutaneous marginal zone lymphoma (PCMZL) represents a subset of primary 
cutaneous B-cell lymphomas (PCBCL) and an even smaller subset of all cutaneous 
lymphomas. Due to PCMZL’s indolent nature, the differentiation between PCMZL and other 
more aggressive PCBCLs can be challenging and result in the delay of diagnosis and 
treatment. The diagnosis of PCMZL requires clinical evaluation combined with 
immunohistochemical analysis to differentiate it from other lymphoma and non-lymphoma 
pathologies. The condition’s wide range of treatment options, including novel therapies, have 
led to various outcomes for patients diagnosed with PCMZL. This comprehensive review 
article emphasizes the clinical presentation and the methods of diagnosis, including 
appropriate pathologic evaluation, differentiating factors from other non-PCMZL conditions, 
and current treatment options for PCMZL. 
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INTRODUCTION 

Primary cutaneous marginal zone lymphoma (PCMZL), formerly known as immunocytoma and non-
myelomatous plasmacytoma, accounts for 25-57% of primary cutaneous B-cell lymphomas (PCBCL) and 7-9% 
of all cutaneous lymphomas.1,2 

Because of its indolent nature, it is important to distinguish PCMZL from other, more aggressive PCBCLs, 
such as primary cutaneous follicle center lymphoma (PCFCL) and primary cutaneous B-cell lymphoma leg-type 
(PCBCL-LT), as well as from cutaneous involvement secondary to a systemic lymphoma. 1,3 Treatment selection 
for patients with PCMZL is influenced by the extent of the disease and may be challenging, as there is no standard 
therapeutic ladder. This review provides a comprehensive overview of diagnostic features, work-ups, and 
treatments available for PCMZL. 

DEMOGRAPHICS 

PCMZL predominantly occurs in adult males, typically during the fifth to sixth decades.4,5 However, PCMZL 
also represents 10% of cutaneous lymphomas in younger patients.2,6 Although rare, childhood PCMZLs occur 
most commonly in teenagers, with similar features to adult disease.7,8 The youngest case reported was in a 5-year-
old boy.7 

WORK UP AND DIAGNOSIS 

Diagnosis of PCMZL requires a thorough clinical evaluation combined with a constellation of histologic, 
immunophenotypic, and sometimes molecular genetic findings. The International Society of Cutaneous 
Lymphoma/European Organization for Research and Treatment of Cancer (ISCL/EORTC) and National 
Comprehensive Cancer Network (NCCN) recommend a thorough history, a review of systems, a physical exam, 
and an excisional or punch biopsy, followed by an immunohistochemical analysis; imaging and additional 
histopathological markers are needed to exclude the possibility of systemic disease.9,10 

Physical Exam 

Clinically, PCMZL presents as asymptomatic or mildly pruritic lesions that slowly enlarge, sometimes to 
over 3 centimeters in diameter.11,12 Extracutaneous disease is exhibited more commonly in the B-cell predominate 
subtype compared to the T-cell predominate subtype; they are usually red to violaceous papules, nodules, or 
plaques, with a shiny surface and no desquamation (Figure 1A).13,14 Lesions are predominantly located on the trunk 
and extremities, specifically the upper extremities (Figure 1B).15,16 However, up to one-third of PCZML patients 
can exhibit head and neck involvement, which should be distinguished from extranodal MZL secondarily 
involving the skin.13,17 PCMZL lesions may present as solitary or multifocal.16,18 Although rare, patients may 
exhibit widely disseminated cutaneous lesions.19 Rare clinical presentations of PCMZL include an anetodermic 
form and an agminated form. The anetodermic form of PCMZL is associated with the presence of antiphospholipid 
antibodies.20 The agminated form is similar in clinical appearance to granulomatous rosacea. Both can be 
misdiagnosed as inflammatory diseases. 

While local symptoms like pruritus are seen in nearly half of patients, ulceration and pain are not 
expected.12,21 Systemic symptoms such as fever, weight loss, or night sweats are typically absent.12,22 

Figure 1a. Red to violaceous shiny plaques presenting on the left shoulder. 
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Figure 1b. Numerous red nodules presenting on the back. 

Biopsy 

An excisional biopsy of a suspected lesion is preferred to an incisional punch biopsy and should include the 
reticular dermis and fat to achieve sufficient thickness and margins.23,24 

Histopathology 

PCMZL generally shows a nodular and variably diffuse dense dermal perivascular and periappendageal 
infiltrate.25,26 The epidermis is typically spared, and the subcutaneous fat is occasionally involved.27,28 Cellular 
infiltrates demonstrate: small lymphocytes; small or medium marginal zone cells with pale cytoplasm; plasma 
cells; lymphoplasmacytoid cells; possibly large, transformed lymphoid cells; and macrophages.29 Reactive 
follicles with mantle zones can be present.4,30 Plasma cells and/or lymphoplasmacytoid cells are found at the 
periphery of the infiltrates or subepidermal border.22,31 Plasma cells with Kappa or Lambda light chain restriction 
are present in about 70% of cases (Figure 2).11,32 Other inflammatory cells can be present, such as histiocytes, mast 
cells, and eosinophils (25% of cases).1,4 Though B cells predominate, T cells can account for about 50-75% of the 
infiltrate.32,33 Associated T cells can be polyclonal or monoclonal.13 

Figure 2. Kappa light chain restriction in PCMZL: Histology demonstrating kappa light chain restriction in 
PCMZL. 

Cell Markers 

PCMZL neoplastic B cells generally express CD19, CD20, CD79a, CD22, PAX5, and BCL2 (Figure 3A-
B).2,34 Conversely, CD5,5 CD10, BCL6,11 CD23, MUM 1, and cyclin D1 are typically negative.29,35 Some cases 
have up to 10% CD30-positive large cells, while CD15 expression is rarely reported.2 Two studies described low 
proliferative rates (Ki 67/MIB-1 of around 15%).36 Additionally, although infrequent, aggregates of plasmacytoid 
cells may exhibit Dutcher bodies.27,37 
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Figure 3a. CD20 expressed in PCMZL: Diffuse CD20 expression in PCMZL. 

Figure 3b. CD20 expressed in PCMZL: Diffuse BCL2 expression in PCMZL. 

Light Chain Restriction 

Light chain restriction is investigated using either immunohistochemistry, in situ hybridization, and/or IgH 
or IgK gene rearrangement clonality via multiplex PCR.38 Clonal IgH gene rearrangements are often seen.18,26 

However, the clonality of IgH or IgK has been demonstrated in benign cutaneous lymphoid proliferations.2 IgH 
gene rearrangement studies are positive in only 60-70% of PCMZL cases.16 While some studies report that flow-
cytometric immunophenotyping can be helpful to confirm clonal light chain expression within B cells,1,2 this 
technique may be less useful in cases of inadequate biopsies or small populations of B cells.2 
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Imaging 

After biopsy, imaging of the neck, chest, abdomen, and pelvis with computed tomography (CT), positron 
emission tomography (PET), or PET/CT are used for staging.12,22 Although imaging aids in the detection of 
extracutaneous involvement, it is not used to monitor cutaneous lesions.21 Therefore, imaging is typically only 
performed at the time of initial staging and not in follow-up unless there is concern for extracutaneous 
involvement.23 Ultrasound may be used to investigate lymph node involvement in a particular nodal basin.24 

Imaging may not be necessary for solitary localized lesions, and a recent report suggests that almost half of the 
imaging studies conducted for suspected PCMZL resulted in false positives.2 

Labs 

NCCN recommends a laboratory workup that includes a serum lactate dehydrogenase, serum chemistries, 
and complete blood count.34,38 For PCMZL diagnosis, ESR, liver and renal function tests, and serum beta-2-
microglobulin are typically within normal limits.39,40 Serum antibodies against Borrelia species, PCR identification 
of Borrelia DNA, and in situ hybridization of Epstein-Barr virus (EBV) can also be evaluated. This is particularly 
useful in European patients; however, it is not recommended if histological findings are definitive.27,38 

Additionally, paraproteinemias detected by serum protein electrophoresis and quantitative immunoglobulin 
abnormalities have increased incidence in patients with PCMZL and should be considered as part of the workup 
for older individuals.23 One study recommended also routinely checking an antinuclear antibody panel, Ro and La 
serology, thyroid, and liver function tests, particularly if the family history or the review of symptoms raises 
concern for autoimmune disease.38 

In patients with unexplained cytopenias or lymphocytosis with suspicion for extracutaneous disease, bone 
marrow biopsy or peripheral blood flow cytometry is used to exclude cutaneous involvement of a systemic 
lymphoma.20,33 However, bone marrow biopsies are not performed in the majority of cases.2 

Link to Infectious Disease 

Although some studies in European populations suggest an association between PCMZL and Borrelia 
burgdorferi,41 North American and Asian studies have not corroborated this finding.10,39 Specifically, IgM-positive 
PCMZL is thought to be more frequently associated with a Borrelia burgdorferi infection.42 Other studies have 
demonstrated an association with hepatitis C viral infection;2 however, evidence of its role in PCMZL pathogenesis 
has not been identified.20,27 Additional associations of PCMZL reported in the literature include Helicobacter 
pylori colonization of the stomach, immunization against influenza or hepatitis A, arthropod bites, traumatic 
injuries, tattoos, gastrointestinal disorders, and autoimmune diseases.2,5 

DIFFERENTIAL DIAGNOSIS 

Cutaneous T-cell lymphomas and lymphoproliferative disorders such as primary cutaneous CD4-positive 
small/medium T-cell lymphoproliferative disorder (PC-SMTLPD), angioimmunoblastic T-cell lymphoma (AITL), 
and peripheral T-cell lymphomas can mimic PCMZL.2,13 Cutaneous AITLs can contain plasma cells and B cells 
that mimic PCMZL. For these cases, T-cell and B-cell clonality studies can be helpful in detecting T-cell clonal 
receptor gene rearrangements to help differentiate among these similar entities. Next generation sequencing has 
also been effective in distinguishing between PC-SMTLPD and PCMZL.75 

Reactive cutaneous lymphoid infiltrates, such as cutaneous lymphoid hyperplasia (CLH, B-cell 
pseudolymphoma, lymphocytoma cutis, and lymphoadenoma benign cutis) should also be included in the 
differential.18,43 The histology of CLH is similar to PCMZL. However, CLH does not exhibit marginal zone cells 
or sheets of plasma cells. To differentiate the two, the immunophenotype of the B cells and plasma cells should be 
characterized.43 Clonal IgH or IgK re-arrangements may be ambiguous for the differentiation of clonal CLH or 
cutaneous B-cell lymphomas. For this reason, distinguishing between CLH and PCMZL can be challenging and 
may necessitate continued clinical observation with repeated biopsies.2 

IgG4-related disease (IgG4-RD) is a benign fibroinflammatory condition that presents with lesions on the 
head and neck and can mimic the IgG4-positive plasma cell subset.2 However, IgG4-RD does not express 
monotypic plasma cells, arises from extracutaneous disease, and demonstrates an elevated serum IgG4 level.2,43 

Although rarely involving the skin, small lymphocytic lymphoma or B-cell chronic lymphocytic leukemia 
(CLL) can also mimic PCMZL; these can be distinguished with immunophenotyping (CLL cells express CD20, 
CD79a, CD5, CD23, and CdD3).11,20 An extramedullary plasmacytoma or AL amyloidoma may also have 
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overlapping features with PCMZL.1,41 In the latter, a bone marrow biopsy is needed to rule out the secondary 
cutaneous involvement of multiple myeloma.41 

Of note, cutaneous infiltration of an extranodal MALT lymphoma can appear histologically and clinically 
identical to PCMZL, except for the presence of class-switched immunoglobulins, chemokine receptors, 
translocations, and infectious agents.20 Some even consider these to be two entities on the same disease spectrum. 
Accordingly, there have been recent shifts regarding PCMZL classification. The European Organization for 
Research and Treatment of Cancer (EORTC)/World Health Organization (WHO) published an updated 
classification in 2018 which recognizes PCMZL as a distinct disease.4 The 2022 International Consensus 
Classification (ICC) designates PCMZL as primary cutaneous marginal zone lymphoproliferative disease rather 
than lymphoma.18 And, the most recent WHO Classification regarding hematopoietic and lymphoid tissue tumors 
have assigned PCMZL to the mucosal-associated lymphoid tissue (MALT) family, more specifically an extranodal 
MZL.74 

Table 1a. Differential diagnoses for PCMZL. 

Differential Diagnosis Similarities Differences Testing to Differentiate 

Cutaneous T-cell 
lymphomas and 
lymphoproliferative 
disorders with monotypic 
plasma cells and/or B 
cells 

Contain admixed B cells, 
and rarely, monotypic B 
cells and/or plasma cells 

Most cases will lack 
plasma cells but a 
multifaceted approach 
with clinical correlation 
is necessary to truly 
differentiate 

B- and T-cell clonality 
studies 

Cutaneous lymphoid 
hyperplasia 
(lymphocytoma cutis, 
lymphoadenoma benign 
cutis) 

Shows a nodular CLH lacks marginal zone 
cells and sheets of 
plasma cells 

Immunophenotype of the 
B cells and plasma cells 
needs to be sought out 

perivascular and 
periappendageal 
distribution, or a diffuse 
dermal infiltration of 
small lymphoid cells; 
reactive germinal centers 
and other inflammatory 
cells are not always 
present 

B-cell pseudolymphoma Multifocal lesions, 
relapsing clinical course, 
and light chain 
monoclonality 

N/A IgH gene clonality is 
needed to confirm the 
diagnosis 

IgG4-related disease 
subtype containing IgG4-
positive plasma cells 

Can mimic the IgG4-
positive plasma cell 
subset 

Does not express 
monotypic plasma cells, 
arises from 
extracutaneous disease, 
and demonstrates an 
elevated serum IgG4 
level 

B-cell clonality studies 
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Table 1b. Other differentials to consider in diagnosing PCMZL. 

Other Differentials to Consider 

Primary cutaneous follicle center lymphoma 

Pseudolymphomatous folliculitis (PLF), rosacea, and marginal zone hyperplasia of the skin 

Borrelia-associated lymphocytoma cutis lymphoplasmacytic plaque, cutaneous plasmacytosis
plasmacytoma (pediatric patients) 

 and 

Arthropod bites, amelanotic melanoma, and basal cell carcinoma 

Small lymphocytic lymphoma or B-cell chronic lymphocytic leukemia (CLL/SLL) 

Extramedullary plasmacytoma 

AL amyloidoma 

Extranodal MALT lymphoma 

PROGNOSIS 

PCMZL prognosis is excellent, with a 99% 5-year survival rate.1 Although up to 50% of patients relapse, 
prognosis remains unaffected.22,27 Recurrence of PCMZL has rarely been reported to be PCFCL or a non-specified 
cutaneous B-cell lymphoma.44 Extracutaneous metastasis is uncommon (<10% of patients).12,29 Two studies noted 
that systemic spread is often preceded by large cell transformation with t(14; 18)(q32; q21) IGH-BCl2 and t(14; 
18)(q32; q21) IGH-MALT1 translocations.11,20 Transformation to more aggressive forms is a negative prognostic 
factor due to treatment resistance, resulting in increasing mortality rates.12,45 Blastic transformation, defined by the 
30% of the infiltrate consisting of large, transformed cells, is also rare. 

TREATMENT 

Treatment modalities for PCMZL include observation, surgical excision, and a wide range of local and 
systemic options.13,28 PCMZL management is determined largely by skin disease severity and associated 
symptoms. 

Conservative treatment is generally preferred in patients presenting with asymptomatic solitary or localized 
lesions, since these can regress spontaneously.1 In addition to watchful waiting, follow-up appointments should be 
scheduled every six months for thorough skin and lymph node exams.12 

Across the current literature, 90% of PCMZL patients experience complete remission after initial 
conservative treatment.5,46 Although the PCMZL 5-year survival rate is excellent, recurrence rates are high, 
regardless of treatment options. Therefore, it is imperative to monitor patients for the development of new 
lesions.47,48 

Traditional Therapies 

Table 2, below, highlights topical therapies used to manage PCMZL. Topical imiquimod can be used for 
PCBCL. However, it is shown to be more efficacious for primary cutaneous T-cell lymphomas.48 In one study, 
there was a 31% complete response rate for patients with PCBCL, where imiquimod was applied for 6 hours to all 
affected areas 3 times weekly for 3-4 months.49 Another small study reported that, of 3 patients with PCBCL 
treated with imiquimod, two had a partial response, and one patient had no response to topical imiquimod therapy 
used three times per week.50 

Intralesional (IL) steroids are effective and safe for many PCMZL cases, particularly when there is a single 
lesion or a small number of lesions present. One study reports the use of triamcinolone for two lesions over the 
course of 25 weeks, resulting in the complete resolution of lesions.51 Another study observed that intralesional 
triamcinolone also resulted in the complete resolution of lesions in 4 out of 9 patients diagnosed with PCMZL.51 

Additionally, the concurrent use of IL steroids plus radiation or rituximab has been used without long-term 
relapse.52 
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Surgical management is also frequently pursued. One study suggests wide local excision prevents disease 
recurrence as compared to immunochemotherapy, but this is not yet verified in large-scale investigations.39 

Another PCMZL study reserved surgical excision for small solitary lesions, while multiple lesions in a regional 
distribution were treated with local radiotherapy. In the same study, 116 out of 118 patients achieved complete 
remission with a 95% 5-year survival rate with surgical excision, local radiotherapy, or a combination of both 
interventions.53 Importantly, surgery may have particular efficacy in early-stage PCMZL and in isolated 
lesions.26,54 

Radiotherapy is associated with a high response rate in PCMZL for single-lesion, multifocal, and widespread 
involvement.10 One study reported a 75% complete remission rate after radiotherapy with excellent survival and 
minimal toxicity.55 Another study demonstrated that low-dose electron beam radiation exhibited a 97.6% response 
rate.26 One challenge of radiotherapy is determining a safe therapeutic dosage, as there is no overall consensus on 
these parameters. For example, one study cites sufficient local disease control with doses ranging between 4 Gy 
and 12 Gy.24 Although radiotherapy is an effective treatment for PCMZL and has an excellent prognosis with a 
low toxicity profile, there is evidence of higher relapse rates, specifically for head and neck lesions. Combining 
radiotherapy with surgical management for initial and recurrent PCMZL appears to result in more successful 
treatment overall.56 

Antibiotic indication, efficacy, and treatment course for PCMZL remain unclear based on current literature.48 

In a limited case series, penicillin elicited rapid, significant partial resolution of PCMZL in 5 patients with 
Borrelia-negative PCMZL.57 Cases in which 100 mg of doxycycline was given to PCMZL patients twice daily for 
three weeks reported some patients responded, some achieved partial remission, and some did not respond.7,24 In 
one study, the use of cefuroxime 500 mg twice daily and doxycycline 100 mg twice daily led to remission in 6 of 
14 PCMZL patients with positive B. burgdorferi serology.48 There are several plausible explanations for why 
PCMZL patients respond minimally to antibiotic therapy, even in the setting of Borrelia infection. The presence 
of a different Borrelia strain, an ineffective immune response, or a poor clearance of the Borrelia antigen could 
explain persistent disease when treating PCMZL with antibiotics.58 Overall, the current literature shows limited 
support for antibiotic use in patients with PCMZL.59 

Rituximab plays a crucial role in treating symptomatic and disseminated lesions of PCMZL, with complete 
remission rates ranging from 83-89% in current literature.10,12 However, studies suggest it is not an ideal first-line 
agent for PCMZL due to the high cost of treatment and overall good prognosis of the disease with more 
conservative treatment.3 As such, Rituximab use in PCMZL may be reserved for difficult-to-treat areas, such as 
the face and scalp and for patients with systemic symptoms such as fever, chills, and headache.60 

Although clinically similar in presentation to adult disease, cases of PCMZL in the pediatric population 
require unique therapeutic approaches. Surgery and radiation should be avoided as first-line therapies, as each may 
result in disfiguration and bone growth disorders.61,62 Topical or intralesional steroids, antibiotics for possible 
Borrelia coverage, and combination antibiotics and topicals have all shown some efficacy in this population with 
limited side effects.63 If radiation treatment is required, beginning at the lowest possible dose should be a priority 
to avoid significant side effects, and referral to lymphoma clinics may be required for these patients.63,64 

Other Treatment Options and Novel Therapies 

When classic therapies for PCMZL fail, unique therapeutic approaches have been used with various 
efficacies. Here, we briefly describe a few of these approaches and their success. 

Use of intralesional or subcutaneous interferon-alpha has been reported in disseminated PCMZL, with one 
study citing a complete response rate in 8 patients receiving interferon-alpha injections 3 times per week. 
Unfortunately, the rate of relapse was high.65,66 Targeted therapies interfering with the MYD88 cellular signaling 
complex through IL-1 receptor-associated-kinase-1/4 inhibitors, such as Ibrutinib, may also be a novel treatment 
option in rare cases.67 Of note, patients with amyloidoma may have higher resistance to traditional therapies for 
PCMZL due to high levels of amyloid deposits. Bortezomib has been shown to have efficacy in this population 
subset.68 One case that had no treatment success with Rituximab showed clinical improvement with prednisolone, 
chloroquine, and thalidomide.69 Conversely, enzastaurin as monotherapy had no response in PCMZL patients.70 

In a case of PCMZL in a patient with concurrent lung adenocarcinoma, four cycles of pemetrexed and cisplatin 
after initial surgery and alectinib appear to have improved cutaneous lesions.35 

Chemotherapy can also be used to treat the extracutaneous progression of PCMZL.23,66 The disseminated 
disease was successfully treated with CHOP, R-CVP, or R-PLD alone, regardless of stage or subtype.71,72 
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Blinatumomab, a monoclonal antibody that targets CD19/CD3, is being explored as a potential PCMZL 
therapy, but this may not be as effective in advanced PCMZL due to high plasma cell levels which do not express 
CD19.48 

Other studies also investigated the use of electrochemotherapy (ECT) with either bleomycin, cisplatin, or 
calcium electroporation to treat PCMZL. In a case series of 3 patients with multifocal lesions, ECT combined with 
antibiotics for 18 months was effective in treating PCMZL.73 

Table 2a. Traditional therapies for PCMZL. 

Treatment Treatment Type Use Outcome 

Topical Imiquimod PCBCL, primary 
cutaneous lymphomas; 
consideration for 
pediatric patients 

Applied on all affected 
areas for 6 hours, 3 times 
weekly 

31% complete response 
rate for patients with 
PCBCL 

Intralesional Steroids Epidermotropic PCMZL, 
classic PCMZL; 
consideration for 
pediatric patients 

Applied to single or 
multiple lesions within a 
region 

Refractory or 
symptomatic lesions in 
disseminated disease 

Partial remission, high 
rate of local recurrence 

Antibiotic Indication PCMZL, PCMZL 
patients with positive or 
negative B. burgdorferi 
serology and PCMZL 

110 mg of doxycycline 
twice daily 

Cefuroxime 500 mg 
twice daily 

Doxycycline 100 mg 
twice daily 

Penicillin: significant 
partial reduction 

Doxycycline: partial 
resolution 

Cefuroxime: partial 
resolution 

Radiotherapy Non-symptomatic 
PCMZL; consideration 
for pediatric patients 

High response rate in 
single-lesion, multi-
lesion, and widespread 
involvement 

Complete remission with 
excellent survival and 
minimal toxicity 

Higher relapse rates 
(specifically in head and 
neck) 

Surgical Management, 
Combined Surgical + 
Radiotherapy 

Early-stage PCMZL and 
in isolated lesions 

Small, solitary lesions Complete remission 

More successful 
treatment when combined 

Rituximab Symptomatic and 
disseminated lesions of 
PCMZL; difficult-to-
manage and relapsed 
PCMZL 

Not an ideal first-line 
agent 

Difficult-to-treat areas 
(face and scalp) 

High complete remission 
rates 
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Table 2b. Novel therapies for PCMZL.  

Treatment Treatment Type Use Outcome 

Chemotherapy PCMZL Extracutaneous 
progression of PCMZL 

Successful for 
disseminated disease 

Electrochemotherapy 
(ECT) with either 
bleomycin or cisplatin, or 
calcium electroporation 

PCMZL Patients with multifocal 
lesions 

Effective in treating 
PCMZL and is a good 
alternative to traditional 
chemotherapy 

 

CONCLUSIONS 

In conclusion, PCMZL has a wide range of clinical presentations that require histologic, immunophenotypic, 
and molecular genetic testing to confirm the diagnosis and differentiate it from other cutaneous diseases. Once 
confirmed, various treatment options can be used to treat PCMZL, depending on the severity of presentation and 
the potential side effects related to treatment. In most cases, conservative treatment should be recommended, 
especially when considering the excellent prognosis of PCMZL.  
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