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Abstract

Mycosis fungoides (MF) is a neoplastic proliferation characterized by cutaneous infiltration of atypical T-lymphocytes. MF often shows diagnostic 
difficulties. Histopathology, immunochemistry, and clonality determination may be an auxiliary diagnostic method but they are not always sufficient and 
the final diagnosis should be made with correlation of clinical findings, routine histopathology, immunohistochemistry, and gene rearrangement studies. 
Histopathological findings may also vary in different stages of the disease. In this article, the histopathological findings of classical MF and its variants are 
reviewed together with their immunohistochemical features.
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INTRODUCTION

Mycosis fungoides (MF) is a neoplastic proliferation 
characterized by cutaneous infiltration of small to medium-
sized T-lymphocytes. The clinical and histopathological 
diagnosis of MF is not always easy. A discordance rate as high 
as 48% has been reported among pathologists for the diagnosis 
of early MF.1 MF often shows diagnostic difficulties, due 
to its absence of specific features, different types of clinical 
lesions, and mimicking some benign inflammatory disorders. 
In addition to histopathology and immunochemistry, clonality 
determination may be an auxiliary diagnostic method for 
MF. Although almost all cases of MF are characterized by 
monoclonal proliferation of CD4+ cells, monoclonality may 
be seen in apparently non-neoplastic conditions, such as 
pityriasis lichenoides acuta, lichen aureus, lichen planus, 
pigmented purpuric dermatosis, allergic contact dermatitis, 
and drug reactions. Therefore, detection of monoclonality 
is not sufficient for diagnosis of MF.2 Another problem in 
the diagnosis is that different local treatments may alter the 
histopathological findings. Generally, it is advisable to take 
multiple biopsies from morphologically different lesions, 
to repeat biopsies after a 2-week washout period from local 

treatment, and to perform re-biopsies on recurrent lesions. 
Repeat biopsies on recurrent lesions might be useful to 
show if histopathologic features are stable or changing.3 

Considering all these problems, despite the well-defined 
histologic findings, the final diagnosis of MF should be made 
with correlation of clinical findings, routine histopathology, 
immunohistochemistry, and gene rearrangement studies.

Histopathological Features

Patch Stage

The histopathological features of the early patch stage of 
MF are usually subtle and easily overlooked. Vast majority 
of cases reveal a patchy-lichenoid or band-like infiltrate in 
an expanded, partly fibrotic papillary dermis (Figure 1). The 
epidermis may be hyperplastic, normal, or atrophic, and the 
pattern may be different in different biopsies taken on the 
same day (Figures 2, 3). Epidermotropism that is characterised 
by the colonisation of epidermis by T-lymphocyte is a 
histologic hallmark for MF. Within the epidermis, there 
are characteristically small numbers of atypical irregular 
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lymphoid cells, each surrounded by a clear halo, although 
in very early lesions they may sometimes be absent. The 
nuclei of epidermotropic lymphocytes are slightly larger 
than those of lymphocytes within the upper dermis. Basillar 
epidermotropism that is characterized by the presence of 
lymphocytes aligned along the basal layer of the epidermis 
is another diagnostic clue for MF (Figures 4, 5).3 The 
Pautrier microabscess (sharply marginated discrete clusters 
of lymphocytes in close apposition with one another, within 
the epidermis) is, when strictly defined, highly characteristic 
of MF (Figure 6). They are uncommon in the patch stage, 
however, and if this feature is given undue importance, many 
cases of MF will be missed.4,5 On the other hand, large Pautrier 
microabscesses and atypical dermal lymphocytes in early 
lesions are associated with progression to an advanced disease 
stage.6 There is a relatively sparse infiltrate of lymphocytes 
spread along the slightly expanded papillary dermis with little 
tendency to aggregate around vessels of the superficial plexus. 
Eosinophils and plasma cells are present in small numbers or 
absent. Red cell extravasation and pigmentary incontinence 
can be observed. Other dermal findings of patch stage MF 

Figure 1. Patchy-lichenoid infiltrate in patch stage mycosis fungoides

Figure 4. Colonisation of epidermis and basal layer with atypical, haloed 
lymphocytes

Figure 5. Irregular epidermal and dermal lymphocytes with clear halo 
formation and fine, fibrillary collagen bundles in dermal papilla

Figure 2. Atrophic epidermis with hyper- and parakeratosis

Figure 3. Epidermal hyperplasia and elongation of rete ridges
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are related to fibrotic changes elicited by chronically retained 
neoplastic cells in the papillary dermis (“signs of chronicity”). 
These changes typically occur in late but not in early patch 
stage MF and include: (1) conversion of the papillary dermal 
collagen from fine fibrillary forms into wiry collagen bundles 
(fettuccine-like fibrosis) and (2) “halo” formation around 
lymphocytes.4,5,7,8 

In addition to the classical features of MF described above, 
angiocentricity have been reported in limited cases. MF with 
angiocentric features should be differentiated from extranodal 
T/NK-cell lymphoma, cutaneous γ/δ T-cell lymphoma, 
anaplastic large-cell lymphoma, and adult T-cell leukemia/
lymphoma and lymphomatoid papulosis type E, in which 
angiocentricity is common.9

Plaque Stage

In plaques of MF, the infiltrate is more dense and atypical 
lymphocytes are more common. The lymphocytes measure 
10 to 30 μm in diameter, and their nuclei are often obviously 
indented, prune-like or cerebriform.10 Neoplastic T-cells form 
broad, band-like infiltrates that extend from the papillary into 
the superficial reticular dermiş (Figure 7). In both the plaque 
and tumor stages, it is not infrequent to observe admixed 
inflammatory cells, such as eosinophils and plasma cells. 
This is likely a consequence of a switch in immune effector 
function from TH1 to TH2 during disease progression. Pautrier 
microabscesses are not uncommon, being identified in 17-
37.5% of cases.11 Coarse collagen bundles with or without 
increased numbers of fibroblasts are commonly present in the 
papillary dermis.12

Tumor Stage 

The lesions are often ulcerated in the tumor stage. Pautrier 
microabscesses are uncommon.12 The clinical emergence of 
tumors and nodules at late disease stages correlates with loss 
of epidermotropism and nodular or sheet-like expansion of 
neoplastic T-cells in the reticular dermis, sometimes extending 
into the subcutaneous fat (Figure 8).11 Syringotropism may 
be the predominant pattern of infiltration with invasion of 
components of the eccrine coil and duct sometimes associated 
with proliferation of the epithelial structures. Syringotropism 
can also accompany either epidermal or follicular 
involvement.13

Large Cell Transformation

Large cell transformation in MF is defined as the presence 
of large cells exceeding 25% of the infiltrate or of large 
cells forming microscopic nodules and has been detected 
in more than 50% of patients with tumor-stage MF.14 Large 

Figure 6. Pautrier microabscess composed of discrete clusters of 
lymphocytes in the epidermis

Figure 7. Broad, band-like infiltrates extending into the superficial reticular 
dermis in plaque stage disease

Figure 8. Loss of epidermotropism and nodular expansion of neoplastic 
lymphocytes extending subcutaneous fat in tumor stage disease
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cells are defined as being four or more times the size of a 
small lymphocyte. They have prominent vesicular or 
hyperchromatic nuclei, often with conspicuous nucleoli and 
abundant cytoplasm. Nuclear pleomorphism is common, 
and giant cells (including Reed-Sternberg-like variants) 
are sometimes present. Mitotic activity is usually marked 
and abnormal forms may be identified.12 Transformation is 
associated with a very poor prognosis and predicts for inferior 
outcome even in patients with advance stage disease. Median 
survival from transformation ranges from 11 to 36 months.14-16 
Differentiating MF with large cell transformation from primary 
cutaneous anaplastic T-cell lymphoma is histologically 
unfeasible, and requires immunophenotyping and clinical 
correlation with preexisting patches or plaques.17 A high Ki-
67 index and positivity for p53 have been reported as useful in 

confirming large cell transformation in MF.18 However, large 
cell transformation should be diagnosed exclusively according 
to the histopathological-morphological features.3

Immunophenotype

MF is commonly characterized by the infiltrate of CD4+, 
CD45RO-positive helper/memory T-lymphocytes, although 
less frequently a CD8+ and even CD4/CD8-phenotypes 
may be seen. The latter has no prognostic significance. 
The lymphocytes usually also be expected to express the 
pan-T-cell antigens CD2, CD3, CD5, and CD7, as well as 
TCRαβ and cutaneous lymphocyte antigen. CD7 is often 
focally lost in early stages, and its loss is not specific for 
MF as its expression is also often lost in reactive conditions 

Figure 9. Minimal CD7 loss and further lack of CD8 expression

Figure 10. Immunohistochemical phenotype with CD8 expression in patch stage mycosis fungoides
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(Figures 9, 10). CD25 (interleukin-2 receptor) and the 
T-follicular helper cell marker, PD1, are also frequently 
expressed. Transformed cases may express CD30 but has no 
prognostic implications. Unlike some other cutaneous T-cell 
lymphomas, MUM1 is not frequently expressed. Abnormal 
expression of CD20, apart from other B-cell markers, is 
occasionally seen and indicates a progressive course associated 
with poor prognosis.19 Progression of MF is accompanied by 
a switch from TH1 and TH2 cytokine expression: epidermal 
TH1 cytokine profiles characterize patch and plaque stages, 
whereas TH2 cytokine profiles dominate tumor stages.12 CD56 
expression has been reported very rarely in MF. CD56+ MF 
shows cytotoxic interface dermatitis with basal hydropic 
degeneration, pigment incontinence and telangiectasia and its 
expression has been associated with indolent course.20

The immunophenotype of transformed MF is similar to 
prototypical MF, although there is more frequent loss of 
CD7, CD2, and CD5. The transformed tumor cell population 
is typically CD4+ although these may acquire a cytotoxic 
phenotype with expression of cytotoxic molecules such 
as TIA-1, perforin, and granzyme B. Exceptionally, CD8+ 
variants have been described. Some degree of CD30 
expression is seen in 30-50% of cases, and in half of these, 
75% of the infiltrate express this antigen. Expression of CD30 
is not associated with prognosis. CD25 expression is also seen 
in many cases.15,16,21

Determination of a clonal T-cell receptor gene rearrangement 
may be identified by Southern blot or polymerase chain 
reaction (PCR) in the majority of cases. In general, 
monoclonality can be expected in up to 100% of tumor stage 
cases, 50-100% of plaque-stage cases, and 50-78% of patch-
stage MF cases.22 However, the results should be interpreted 
with caution, as monoclonal TCR gene rearrangements have 
been identified in a number of inflammatory dermatoses, 
including discoid lupus erythematosus, lichen planus, lichen 
sclerosus, and pityriasis lichenoides et varioliformis acuta.23-29 

More recently, targeted next-generation sequencing (t-NGS) 
technologies have been developed to detect TCR gene 
rearrangements and somatic mutations. t-NGS provided a 
reliable basis for T-cell lymphoma diagnosis in samples with 
partially degraded DNA that was impossible to assess with 
PCR. Despite the fact that T-cell clonality assessment by PCR 
appears to be less specific and requires higher quality DNA 
than t-NGS, both techniques remain complementary because 
PCR recovers some t-NGS-negative cases. The design of a 
single t-NGS test encompassing both clonal rearrangements 
of TCR genes and mutational status of target genes may 
represent an attractive alternative to conventional multiplex 
PCR in the near future.30

Variants Listed Under the WHO/EORTC Classification

Folliculotropic Mycosis Fungoides

There is a follicular and perifollicular infiltrate of small to 
medium-sized lymphocytes with cerebriform nuclei. The 
infiltrate may also be present around vessels and the eccrine 
apparatus, sometimes extending into eccrine epithelium in a 
similar manner to that in the follicle. Mucin may be minimal 
or form small pools in the follicular epithelium (Figure 11). In 
addition to follicular deposition, mucin may also be detected 
epidermally or dermally in classical MF and is suggested 
to originate from factor XIIIa- and CD34-positive dermal 
dendrocytes in response to tissue damage and inflammation.31 
Pautrier microabscesses are occasionally present. Involvement 
of the epidermis is not present or is minimal. Granulomatous 
inflammation is usually secondary to ruptured hair 
follicles.32-34 Early folliculotropic MF may present with spiky/
keratosis-pilaris-like lesions on the trunk and extremities and 
it usually has excellent prognosis. The level of the lymphoid 
infiltrate along the hair follicle is more superficial and limited 
to the infundibulum, without nodule formation.35 The atypical 
lymphocytes have CD3+, CD4+, CD8− phenotype (Figure 12). 
Scattered large atypical CD30+ or CD30− cells are commonly 
seen, and they may become more confluent in large cell 
transformation.10

Pagetoid Reticulosis 

The epidermis shows a psoriasiform appearance in association 
with hyperkeratosis and/or parakeratosis and acanthosis. 
The epidermal infiltrate is characterised by medium to 
large lymphocytes with large and irregular nuclei and pale 
eosinophilic cytoplasm. A perinuclear halo is commonly 
present. Cells are arranged singly or in nests or clusters and they 
show Pautrier microabscess-like configurations, or be present 
in large lacunae.36,37 Atypical cells are present at all levels of the 
epidermis but are most prominent in the lower third. Cells in 
the upper layers of the epidermis may show subtle degenerative 
changes. There are conspicuous mitotic figures. Involvement 
of adnexal epithelium is often a feature.10 The superficial 
dermis contains a perivascular lymphohistiocytic infiltrate, 
but atypical cells are very sparse or absent. Three different 
phenotypes have been described with decreasing frequency 
of CD8+, CD4+, and CD4−CD8− cases. Both CD4+ and 
CD8+ variants express βF1, whereas rare cases of CD4/CD8 
double negative cases show γ/δ TCR expression.36,38,39 CD4/
CD8 double negative pagetoid reticulosis cases appear to have 
higher Ki-67 proliferative index, but, in contrast to primary 
cutaneous γ/δ T-cell lymphomas, this phenotype does not 
appear to confer poor prognosis.38 Most pagetoid reticulosis 
cases express pan-T-cell antigens CD3, CD2, and CD5, but 
typically lack CD7 expression and, in some cases, CD45 
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(leukocyte common antigen). TIA-1 and CD30 expression 
by a significant proportion of CD8+ pagetoid reticulosis has 
been described.36,38

Granulomatous Slack Skin 

Early lesions exhibit a superficial, or superficial and 
deep, perivascular lymphocytoid infiltrate; psoriasiform 
epidermal hyperplasia; slight spongiosis; parakeratosis; and 
occasional lymphocytes in the lower half of the epidermis.10 
Within the superficial dermis is a bandlike or perivascular 
lymphohistiocytic infiltrate. Multinucleated giant cells are 
often noted within interstitial infiltrates along with rare to 
numerous eosinophils. Additional histologic findings include 
elastophagocytosis and lymphocytic emperipolesis by giant 
cells, necrobiosis, and necrotizing granulomatous vasculitis. 
Stains for elastic tissue show a complete absence of elastic 
fibers from the dermis. Occasionally, calcified elastic fibers 
are seen. The lymphocytes are predominantly of the helper 
T-cell phenotype and express CD4 and CD45RO. They may 
show loss or diminished expression of CD3, CD5, and/
or CD7. Rare CD30-positive cells are identified. The giant 
cells express histiocytic markers. Many of the surrounding 
histiocytes can be labeled with CD1a, suggesting that they 
represent Langerhans cells or dermal dendritic cells.12

Variants Not Listed Under the WHO/EORTC Classification

MF has been defined as a “dermatologic masquerader”, and 
several clinical and/or histopathologic variants have been 
described.

Bullous MF is an extremely rare variant with an aggressive 
clinical course. Patients present with subcorneal, 

intraepidermal, or subepidermal blisters with negative 
immunofluorescence (direct and indirect). Direct cytotoxicity 
by neoplastic T-cells, decreased adhesion between basal 
keratinocytes and papillary dermis due to the confluence of 
Pautrier microabscesses, or extreme spongiosis within the 
epidermis are possible mechanisms.40-43

Poikiloderma vasculare atrophicans is a term applied 
to a spectrum of diseases ranging from a rare form of 
early MF to several inflammatory dermatoses. Histology 
reveals an atrophic epidermis with loss of rete ridges, an 
interface dermatitis with a superficial, band-like infiltrate of 
lymphocytes with epidermotropism, and a thickened papillary 
dermis. Necrotic keratinocytes and pigment incontinence may 
be a prominent finding. Dilated capillaries are present within 
the superficial dermis. This variant has also been referred to as 
the “lichenoid” type of MF.3

Figure 11. Follicular and perifollicular infiltrate of small to medium-sized 
lymphocytes and mucin accumulation in follicular epithelium with alcian 
blue dye

Figure 12. Folliculotropic mycosis fungoides with CD3+, CD4+, CD8- phenotype 
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Papular MF is a new clinical variant of early MF characterized 
by papules rather than conventional patches at the onset of 
disease. Histopathologic examination reveals conventional 
features of MF, but in tiny papules the infiltrate is restricted to 
a part only of the biopsy specimen.3,44

Pustular MF is a very rare form of the disease and is suggested 
to be associated with subcorneal neutrophil abscesses (i.e., true 
pustules) or to reflect conspicuous Pautrier microabscesses.45,46

Erythrodermic MF may develop during the course of disease. 
The histologic features of erythrodermic MF can be subtler 
than the features of patch and plaque stage MF, mostly due 
to lesser epidermotropism by neoplastic T-cells. Furthermore, 
findings of more parakeratosis, acanthosis, or papillary 
dermal fibrosis, along with prominent telangiectasia and 
increased mitotic figures, would be more commonly seen 
in erythrodermic than in patch stage MF.47 Rarely, swelling 
of the lymph nodes and presence of circulating neoplastic 
cells (“Sézary cells”) are observed as well, thus showing 
overlapping clinical features with Sézary syndrome. The 
histopathologic and phenotypic features are identical to those 
of conventional MF. However, patients with erythrodermic 
MF show more commonly a B0 or B1 blood involvement, 
whereas a B2 involvement is needed for the diagnosis of 
Sézary syndrome. Differentiation of erythrodermic MF from 
Sézary syndrome on histopathological grounds is usually not 
possible.48

Hypopigmented MF may observed more frequently in dark-
skinned individuals and is one of the most frequent variants 
seen in children. The histopathologic findings are similar to 
classic MF, although lichenoid infiltrates are weaker, and 
fibroplasia is usually absent probably because of early patch 
stage presentation. CD4−CD8+ immunophenotype is more 
common in this variant. A reduced number of epidermal 
melanocytes suggest a melanocyte-targeted cytotoxicity by 
neoplastic CD8+ T-cells as a possible pathomechanism. CD4−

CD8+ immunophenotype is more common in this variant.10

Hyperpigmented MF is characterized by markedly 
hyperpigmented lesions, corresponding histopathologically 
to the presence of pigment incontinence and abundant 
melanophages in the papillary dermis. The phenotype of 
these lesions is more often cytotoxic than helper, possibly 
explaining the damage at the dermo-epidermal junction and 
subsequent pigment incontinence. Hyperpigmented MF may 
show some overlapping features with poikilodermatous MF, 
but in hyperpigmented MF the prominent telangiectasia and 
retiform pattern are missing clinically, and histopathologically 
there is no increase in superficial, telangiectatic vessels.3 On 
immunohistochemical studies, epidermotropic T-cells exhibit 
a predominantly CD8+ phenotype, although few CD4−CD8−

cases have also been reported.10

Granulomatous MF is an unusual histologic variant of the 
disease with granuloma formation. Epidermotropism may be 
a helpful clue to differentiate it from granulomatous dermatitis 
or tumors.3

Purpuric hue, seen in purpuric MF, corresponds to 
many extravasated erythrocytes and siderophages 
histopathologically. This variant of MF mimics the pigmented 
purpuric dermatoses both clinically and histopathologically.49

Interstitial MF is a variant of the disease that does not 
have a characteristic clinical presentation, but shows 
histopathologically a pattern that may be misinterpreted as 
that of an inflammatory dermatosis. Epidermotropism and a 
band-like pattern are usually missing, and histology shows 
dermal infiltrates of lymphocytes dissecting the collagen 
bundles. Immunohistology confirms that most interstitial cells 
are T-lymphocytes, which is a helpful clue for the differential 
diagnosis with interstitial inflammatory dermatoses.3 

Ichthyosiform scaling is the only clinical manifestation of 
ichthyosis-like MF. Histologically, the features of ichthyosis 
(hyperkeratosis, acanthosis with a thinned granular cell layer) 
are superimposed upon MF.50,51

The verrucous presentation of MF is one of the many atypical 
forms of the disease and may be clinically mistaken for a 
halogenoderma, or deep fungal or atypical mycobacterial 
infection. Histologically, in addition to atypical, epidermotropic 
T-lymphocytes, verrucous, keratosis-like changes with 
epidermal acanthosis, papillomatosis, and parakeratosis may 
also be observed.52

Invisible MF is an exceedingly rare form of MF. It is 
characterized by neoplastic T-cell infiltrates in clinically 
normal-appearing skin. Pruritus without visible disease 
can be an associated finding, which is usually the trigger 
for the biopsy. The diagnostic criteria include findings of 
epidermotropic and superficial perivascular infiltrates of 
T-cells with immunophenotypic and molecular genetic 
evidence of clonality. Invisible MF can be seen either before 
or after the development of classic patches or plaques.11

Other very rare MF variants have been described that clinically 
mimic benign dermatoses. Many of these variants have been 
observed in anecdotal cases only. On the other hand, there are 
also benign dermatoses that show histopathological features 
similar to MF. Early morphea may be an example of atypical 
clonal intraepidermal lymphocytes indistinguishable from MF. 
Clinical course and typical histological dermal findings of 
morphea and no clinical features of MF at presentation or after 
a follow-up of up to 5 years may lead to the diagnosis of MF.53

All these variants above underline once again the protean 
clinicopathologic features of MF and the need for a high level 
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of suspicion when diagnosing cutaneous eruptions that do not 
fit well into a precise category of inflammatory skin disease.

CONCLUSION

Other very rare MF variants have been described that clinically 
mimic benign dermatoses. Many of these variants have 
been observed in anecdotal cases only. On the other hand, 
they underline the protean clinicopathologic features of MF 
and the need for a high level of suspicion when diagnosing 
cutaneous eruptions that do not align with a precise category 
of inflammatory skin disease. 

Footnotes

Financial Disclosure: The author declared that this study 
received no financial support.
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