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A b s t r a c t

Cutaneous B-cell lymphoma is difficult to
distinguish from pseudolymphoma. The histologic
pattern and monoclonal restriction (immunohisto-
chemical analysis and molecular biology) are the
criteria used for differentiating these entities. CD1a+
dendritic cells have been observed in the infiltrates of
T-cell lymphoma, but the presence of these CD1a+ cells
has not been compared in B-cell lymphoma and
pseudolymphoma. We studied the presence of CD1a+
cells on frozen sections of 23 B-cell lymphomas, 13
pseudolymphomas, and 17 T-cell lymphomas by
immunohistochemical analysis. We found abundant
CD1a+ dendritic cells in only 1 (4%) of 23 B-cell
lymphomas, whereas in 8 (62%) of 13 pseudo-
lymphomas and 17 (100%) of 17 T-cell lymphomas,
strong CD1a staining was present. Our study
demonstrates a distinct pattern of CD1a staining in the
infiltrates of B-cell lymphoma and pseudolymphoma
that may be of value in the differential diagnosis of
these skin disorders.

Cutaneous lymphomas comprise a group of malignant
lymphoid proliferations localized to the skin that are catego-
rized on the basis of continuously evolving pathophysiologic
concepts, the most current of which are the Revised Euro-
pean-American classification of lymphoid neoplasms, the
European Organization for Research and Treatment of Cancer,
and the upcoming World Health Organization classification.1,2

Pseudolymphomas are persistent, lymphoid proliferations of
the skin that closely simulate malignant lymphomas.3,4 They
are primarily considered benign and, therefore, not included in
the lymphoma classifications. Historically, pseudolymphomas
have been described under various names including sarco-
matosis cutis (Kaposi, 1891), pseudolymphoma (Spiegler/
Fendt, 1894/1900), lymphocytoma cutis (Biberstein, 1923),
lymphadenosis benigna cutis (Bäfverstedt, 1943), and cuta-
neous lymphoid hyperplasia (Caro, Helwig, 1969).5 Corre-
sponding to this diverse terminology there are several factors
that are thought to have an etiologic role: a reactive immune
response to arthropod assaults, infectious agents, drug- or
allergen-derived antigens (including tattoos), and even simple
trauma.6,7 Despite being considered reactive and benign, there
is evidence that progression into overt malignant lymphoma
can occur during the course of the disease.3,4 From this
perspective, pseudolymphomas may be viewed as an early-
stage lymphoma, controlled by the host immune system. This
hypothesis is supported by the observation that infection with
Borrelia burgdorferi can be demonstrated in pseudolym-
phoma8 and lymphoma.9 In fact, many of the cases classified
in the past among the B-cell pseudolymphomas today are
considered to represent true low-grade malignant cutaneous
B-cell lymphoma. Thus, the diagnosis of pseudolymphoma
now is made less frequently. However, there are still a consid-
erable number of cases that cannot be assigned definitively to
any category of the lymphoma classification schemes.
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Differentiating between true malignant lymphoprolifera-
tive disease and reactive, pseudolymphomatous infiltrates of
the skin remains difficult. Histologic criteria,10,11 immuno-
histochemical marker profiles,6,12-14 and molecular find-
ings15-18 have advanced diagnostic accuracy but still do not
always allow clear cut differentiation between malignant and
benign infiltrates. Failure to detect monoclonality with mo-
lecular or immunohistologic methods does not per se exclude
the diagnosis of malignant lymphoma. Conversely, mono-
clonality can be found in benign inflammatory skin disease
as well.3 Similar inconsistencies occur if the ratio of prolifer-
ation to cell death is used for distinction.19,20 Thus, the differ-
ential diagnosis must rely on a combination of clinical, histo-
logic, immunohistochemical, and molecular criteria.21

CD1 is a glycosylated, transmembrane, cell surface
protein sharing limited but significant sequence homology
with major histocompatibility complex (MHC) I. It is encoded
in a cluster at chromosome 1 and not within the MHC
complex and comprises 5 different subsets (CD1a-e), all of
which associate noncovalently with beta2-microglobulin and
are expressed by dendritic cells (DCs), immature thymocytes,
activated monocytes, and some B cells.22 Via CD1a, glyco-
lipid moieties are presented to alpha/beta T cells. Among other
functions, these moieties are known to be involved in immune
reactions against microbial, viral, and tumor antigens.23 Anti-
bodies to CD1a stain for DCs in the epidermis and in the
dermal infiltrates of various benign inflammatory skin disor-
ders, including chronic contact dermatitis, atopic dermatitis,
psoriasis, and polymorphous light eruption.24-27 UV exposure
depletes CD1a+ DCs from normal skin28 but not from poly-
morphous light eruption.27 Furthermore, CD1a+ DCs are
present in T-cell–rich infiltrates of lymphoproliferative skin
disease: eg, mycosis fungoides is characterized by prominent
collections of CD1+ DCs in the papillary dermis29,30 and in
cutaneous lymphoid hyperplasias.31 The number of CD1a+
cells has been reported to be reduced within the infiltrates of
lymphocytic infiltration of the skin32 and in the epidermis of
tumor stage mycosis fungoides.33 Reduced numbers of
CD1a+ cells also have been reported in prostate cancer.34

Conversely, in human breast cancer, the presence of CD1a+
cells is associated with an improved prognosis.35

Thus, there is evidence that the presence of CD1a+ DCs
may be of diagnostic value. We compared the distribution
pattern of CD1a+ DCs in cutaneous B-cell lymphoma, T-cell
lymphoma, and pseudolymphoma.

Materials and Methods

Patients
We retrospectively studied 65 patients seen in the cuta-

neous lymphoma clinic of our department during a 6-year

period from January 1994 through December 1999. Twelve
patients were excluded from the study owing to incomplete
information. Skin biopsy specimens and clinical information
from the remaining 53 patients were analyzed. Staging
procedures included laboratory studies, chest radiography,
abdominal ultrasound, and bone marrow and skin biopsy.
Biopsy specimens of skin lesions were obtained under local
anesthesia. One half of the specimen was processed for
routine paraffin embedding and H&E staining. The
remainder was immediately frozen in liquid nitrogen and
stored at –80°C. A panel of antibodies was applied using a 3-
step immunoperoxidase method for immunohistochemical
characterization of skin infiltrates. Clonality of the infiltrates
was assessed by immunohistochemical analysis using anti-
bodies to kappa and lambda immunoglobulin light chains
and/or by Southern hybridization using a JH probe as
described by Sepp et al.36 The study was conducted in accor-
dance with the principles of the Declaration of Helsinki.

Primary cutaneous lymphoma was distinguished from
secondary cutaneous lymphoma by the lack of extracuta-
neous involvement within a period of 6 months after diag-
nosis. According to the current classification schemes,
further differential diagnosis was based on a combination of
clinical, histologic, immunologic, and genetic criteria. A B-
cell–predominant lineage was diagnosed in the presence of
nodular infiltrates in the mid and deep dermis leaving a
grenz zone toward the epidermis. Criteria for the diagnosis
of B-cell lymphoma as opposed to pseudolymphoma were
the distribution of skin lesions, clinical course, bottom-heavy
arrangement of the infiltrates on histology, sparse to absent
marginal zone if follicles were present, adnexal infiltration,
lack of substantial admixture of other inflammatory cells,
lack of tingible body macrophages, vascular proliferation,
lymphoid invasion of vessels, immunoglobulin light chain
restriction, and clonality of IgH heavy chains. A T-
cell–predominant pattern was recognized when a band-like
perivascular to nodular infiltrate with variable epidermal
involvement was present and stained positive for T-cell
markers. Criteria for the diagnosis of T-cell lymphoma as
opposed to pseudolymphoma were distribution of lesions,
clinical course, asymmetry of infiltrates, areas of epidermal
involvement, adnexal infiltration, lack of admixture of other
inflammatory cells, vascular proliferation, lymphoid invasion
of vessels, and T-cell receptor gene rearrangement. All cuta-
neous T-cell lymphomas studied were of the peripheral T-cell
type. Although patients with clinical and pathologic features
of lymphomatoid papulosis, clonal cutaneous lymphoid
hyperplasia, angiolymphoid hyperplasia with eosinophilia,
Kimura disease, or Castleman disease sometimes are consid-
ered to classify within the spectrum of pseudolymphomas,4

they were excluded from the present study because the
diseases can be distinguished readily.
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CD1a Assessment

To compare the presence and distribution of CD1a+
DCs in cutaneous lymphomas and pseudolymphomas, 8-µm
frozen sections of lesional skin were stained for immunohis-
tochemical markers. Frozen tissue was used because it gave
the most consistent results compared with paraffin-
embedded sections, which required retrieval techniques such
as microwave with a higher variability in staining results.
Sections were air dried for 1 hour, fixed in acetone for 5 to
10 minutes at room temperature, and washed in phosphate-
buffered saline (PBS) for 30 minutes. To detect CD1a,
monoclonal mouse antihuman antibody OKT6 (American
Type Culture Collection, Rockville, MD) was diluted in 1%
bovine serum albumin in PBS, and the slides were incubated
with 100 µL of the antibody dilutions and subsequently with
a secondary antibody, biotinylated sheep antimouse (Amer-
sham, Buckinghamshire, England) at a dilution of 1:200 for
30 minutes at 37°C. Sections were rinsed 3 times with PBS
between antibody exposures. Finally, the tissue was exposed
to a streptavidin-peroxidase complex (Amersham) at a dilu-
tion of 1:100 for 30 minutes at 37°C and washed in PBS 3
times. Label detection was accomplished by exposing the
sections to 50 µL of aminoethylcarbazole (Sigma, St Louis,
MO) and hydrogen peroxide for 15 minutes at room temper-
ature. Sections were counterstained with hematoxylin and
mounted on glass slides using Kayser glycerin gelatin.

As a negative control, the primary antibody was
replaced by an irrelevant antibody of the same isotype. Posi-
tive controls were obtained using appropriate tissue from
routine immunohistochemical analysis. The staining results
were classified as abundant CD1a+ cells, scattered positive
cells, or absent positive cells.

Results

Of 53 patients, 23 were classified as having B-cell
lymphoma (12 women, 11 men; median age, 57 years), 13 as
having pseudolymphoma (4 women, 8 men, 1 boy; median
age, 49 years), and 17 as having T-cell lymphoma (8 women,
9 men; median age, 64 years) on the basis of clinical, histo-
logic, immunohistochemical, and molecular criteria ❚Table

1❚. B-cell lymphomas were subdivided further into primary
cutaneous lymphoma in 10 patients (solely skin involvement
without internal involvement 6 months after complete
staging) and secondary involvement of skin in lymph node or
bone marrow disease in 13 patients ❚Table 2❚.36

There was a striking absence of CD1a in the majority of
B-cell lymphomas on immunohistochemical staining ❚Image

1❚. Of 23 B-cell lymphomas, strong CD1a staining was
observed in only 1 case (4%), whereas 8 (62%) of 13
pseudolymphomas and 17 (100%) of 17 T-cell lymphomas
contained abundant CD1a+ cells ❚Image 2❚ (Table 1). Six
(26%) of 23 B-cell lymphomas and 5 (38%) of 13
pseudolymphomas showed scattered CD1a+ cells within the
lymphocytic infiltrates, respectively ❚Image 3❚. In these
cases, the distribution of CD1a+ cells was confined to T-
cell–rich areas within the infiltrates. The results are given in
Table 2 and ❚Table 3❚. The dermal CD1a staining revealed a
cytoplasmic pattern demonstrating a dendritic morphology
of the positive cells. The CD1a labeling of the epidermis was
characteristic of the pattern for Langerhans cells.

Discussion

The capacity of lymphocytes to migrate and localize
within specific sites of the body has been observed in various
organ systems including the skin, in which they have been
termed skin-associated lymphoid tissue.37,38 Homing of
lymphocytes into the skin takes place in the efferent phase of
the immune response and in lymphoproliferative diseases
such as cutaneous lymphoma. The latter is thought to evolve
through persistent antigenic stimulation mediated by DCs
and ultimately causing an unbalanced proliferation of
immune cells. In some cutaneous lymphomas, an oligoclonal
phase is followed by genetic instability with sequential
somatic mutations and evolution of a malignant clone. This
sequence has been proposed for the progression of
lymphomatoid papulosis into cutaneous T-cell lymphoma,
prelymphomatous angioimmunoblastic lymphadenopathy
into angioimmunoblastic lymphadenopathy with dyspro-
teinemia–type lymphoma, or cutaneous lymphoid hyper-
plasia into B-cell lymphoma.39-41

❚Table 1❚
Comparison of CD1a Staining in B-Cell Lymphoma, Pseudolymphoma, and T-Cell Lymphoma

CD1a

Diagnosis No. of Patients Median Age (y) Sex (F/M) Abundant Scattered Negative

B-cell lymphoma 23 57 12:11 1 6 16
Pseudolymphoma 13 49 4:9 8 5 0
T-cell lymphoma 17 64 8:9 17 0 0
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❚Table 2❚
CD1a Staining in Dermal Infiltrates of Cutaneous B-Cell Lymphoma

Patient No./ Primary or GR kappa/ 
Sex/Age (y) Secondary ECM (Skin) lambda CD1a Therapy/Course Follow-up

1/F/60 Secondary Bone marrow +* kappa Scattered PUVA, IFN-alpha Lost to follow-up
2/F/45 Primary —† + lambda Scattered IFN-alpha, irradiation/ Alive without disease

recurrence
3/M/60 Secondary Lymph node, spleen + ND Scattered Chemotherapy, irradiation, Alive with disease

PUVA/ recurrence
4/F/55 Secondary Bone marrow ND* ND Negative Irradiation, chemotherapy/ Lost to follow-up

recurrence
5/F/81 Secondary Lymph node ND – Negative Chemotherapy Lost to follow-up
6/F/81 Primary —† ND ND Negative Excision/recurrence Alive with disease
7/F/75 Primary Lymph node ND kappa Scattered Irradiation Death (unrelated)
8/M/38 Secondary Lymph node, bone +* lambda Negative Irradiation, chemotherapy/ Alive with disease

marrow, liver, spleen recurrence
9/M/57 Secondary Lymph node, bone ND lambda Negative Chemotherapy Lost to follow-up

marrow
10/M/39 Secondary Bone marrow, spleen +* lambda Negative Irradiation, IFN-alpha/ Alive without disease

recurrence
11/M/64 Primary —† +* – Negative Irradiation, chemotherapy Lost to follow-up
12/F/48 Secondary Submandibular gland +* kappa Negative Irradiation, IFN-alpha/ Alive with disease

recurrence
13/F/68 Secondary Lymph node, bone ND – Negative Irradiation, chemotherapy Lost to follow-up

marrow, liver, spleen
14/M/35 Primary —† ND ND Negative Irradiation Alive without disease
15/M/38 Primary —† + – Scattered Irradiation/recurrence Alive without disease
16/M/37 Secondary Bone marrow + kappa Negative Chemotherapy Alive without disease
17/F/61 Secondary Lymph node + – Negative Chemotherapy Lost to follow-up
18/F/26 Primary —† +* lambda Abundant Irradiation, topical Alive without disease

corticosteroids/ recurrence
19/M/40 Secondary Bone marrow, central ND kappa Negative Chemotherapy Lost to follow-up

nervous system
20/M/49 Secondary Lymph node ND – Negative Chemotherapy Alive without disease
21/F/70 Primary Bone marrow +* kappa Negative Irradiation, chemotherapy/ Died

recurrence
22/M/76 Primary —† + kappa Negative Irradiation/recurrence Alive without disease
23/F/65 Primary —† + kappa Scattered Irradiation, IFN-alpha, Died

chemotherapy/ recurrence

ECM, extracutaneous manifestations; GR, gene rearrangement; IFN, interferon; kappa, predominance of immunoglobulin light chain kappa; lambda, predominance of
immunoglobulin light chain lambda; ND, not done; PUVA, psoralen plus UV-A; –, negative; +, positive.

* JH gene rearrangement studies were performed, demonstrating JH gene rearrangement in the peripheral blood of all tested patients with secondary B-cell lymphoma (except
patient 12, who did not show rearrangement in peripheral blood), but not with primary B-cell lymphoma.

† No extracutaneous manifestations detectable.

❚Image 1❚ (Patient 4) Cutaneous B-cell lymphoma. Note the
absence of CD1a+ cells within the infiltrates (CD1a, ×40).

❚Image 2❚ Cutaneous T-cell lymphoma with abundance of
CD1a staining cells within the infiltrates (CD1a, ×40).
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DCs have a major role in antigen presentation to several
specialized populations of T cells42,43 and may, therefore,
have an important role in the evolution of lymphoprolifera-
tive infiltrates. Early stages of mycosis fungoides typically
show an increased number of intraepidermal CD1a+ DCs
with prominent expression of MHC II,44 which decreases
with progression of mycosis fungoides from plaque to tumor
stage.25 In vitro these cells are capable of activating CD4 T
cells.45,46 A direct pathogenetic role in the evolution of cuta-
neous T-cell lymphoma through viral infection of Langer-
hans cells has been suggested, however.47 Nevertheless, the
concept of an ongoing hyperstimulation of the immune

system to an as yet uncharacterized mitogen, which is driven
by potent antigen-presenting cells, is still present.

In the present study focusing on the number and distri-
bution of CD1a+ cells within the dermal infiltrates of lym-
phoproliferative disorders, we found staining for CD1a in
T-cell–rich areas of both mycosis fungoides and pseudolym-
phoma consistent with results published previously.25,29,30 In
contrast, the infiltrates of B-cell lymphoma frequently lacked
CD1a staining (Table 2, Image 1). Smolle et al48 reported an
inverse relationship between the number of CD1a+ DCs and
the number of B cells in the dermal infiltrates of B-cell
lymphoma. In our study, cutaneous B-cell lymphomas of
high-grade malignant neoplasms contained macrophages as
the only nonlymphoid component of the infiltrates. While in
pseudolymphomatous infiltrates the presence of CD1a+ DCs
supports the hypothesis of persistent presentation of viral or
microbial antigens, the lack of CD1a+ cells in B-cell
lymphoma indicates that at later stages during the evolution
of the lymphoproliferative disease and with the proliferation
of a malignant clone this reactive pattern is lost. Moreover,
during the evolution of B-cell lymphoma, the tumor cell
proliferation is counterbalanced by T-cell–rich infiltrates that
contain CD1a+ antigen-presenting cells. With malignant
transformation and in parallel with the decrease in CD1a
staining, this balance is lost in favor of neoplastic B-cell
growth.29 From this viewpoint, the lack of CD1a staining in
B-cell lymphomas may reflect a loss of antitumor immune
reaction.

We regard immunohistochemical analysis for CD1a a
simple and powerful tool for differentiating between B-cell
lymphoma and pseudolymphoma. By focusing on the
number and distribution of CD1a+ cells within dermal infil-
trates of lymphoproliferative skin disease, we observed a
marked reduction of positive cells in malignant B-cell

❚Image 3❚ (Patient 8) Cutaneous pseudolymphoma.
Immunostaining shows a scattered distribution of CD1a+
cells (CD1a, ×20).

❚Table 3❚
CD1a Staining in Dermal Infiltrates of Cutaneous Pseudolymphoma

Patient No./ kappa/
Sex/Age (y) GR (Skin) lambda CD1a Therapy/Course Follow-up

1/M/59 ND – Abundant Topical corticosteroids, irradiation, antibiotics, Alive without disease
chemotherapy, retinoids, photodynamic 
therapy/recurrence

2/M/50 ND ND Abundant Excision Lost to follow-up
3/M/33 ND lambda Scattered Irradiation/recurrence Alive without disease
4/F/73 ND Polyclonal Abundant Excision Alive without disease
5/F/33 ND ND Scattered Excision Alive without disease
6/M/52 ND lambda Abundant Systemic corticosteroids Lost to follow-up
7/F/48 ND – Abundant Topical corticosteroids, PUVA Died
8/M/42 ND – Scattered Topical and systemic corticosteroids Lost to follow-up
9/M/34 – Polyclonal Abundant Excision Alive without disease
10/M/68 ND ND Scattered Excision Lost to follow-up
11/M/56 – – Abundant Topical corticosteroids Lost to follow-up
12/M/8 ND ND Scattered Antibiotics Alive without disease
13/F/36 ND ND Abundant PUVA Alive without disease

GR, gene rearrangement; lambda, predominance of immunoglobulin light chain lambda; ND, not done; PUVA, psoralen plus UV-A; – negative.
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lymphomas compared with pseudolymphomas and malig-
nant T-cell lymphomas.
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