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Given that mycosis fungoides (MF) is the most common 
and thus quintessential form of cutaneous T-cell lympho-
ma (CTCL), we will start our review with a discussion 

of this entity because many of the other entities that follow will 
be compared to it. MF is defined by the presence of an epidermo-
tropic infiltrate of small-to-medium T lymphocytes.1,2 The disease 
typically affects older adults and often has an indolent clinical 
course. It comes in patch, plaque, and tumor stages. In many cases, 
patients never progress beyond patch and/or plaque stage. In rare 
cases, it can progress into a leukemic form with blood involve-
ment in which there are circulating atypical mononuclear cells in 
the peripheral blood. Unfortunately, the diagnosis of MF can be 
challenging because many inflammatory disorders demonstrate 
some similar histopathologic features, and patients may be misdi-
agnosed for years.3 Based on literature review and our experience 
in the diagnosis of MF, we aim to describe an algorithmic approach 
to the evaluation of epidermotropic lymphoid infiltrates.

The gold standard for the diagnosis of CTCL is light micros-
copy. Clinical and histopathologic findings are critical in the evalu-
ation of atypical lymphoid infiltrates to exclude the possibility of 
benign reactive inflammatory disorders. There are many potential 

mimics, including spongiotic, lichenoid, and psoriasiform disor-
ders, such as chronic allergic contact dermatitis, early lichen scle-
rosus, or lymphomatoid drug eruptions.4,5 A key feature in chronic 
allergic contact dermatitis and lymphomatoid drug eruptions is the 
presence of increased epidermal spongiosis and dermal edema out 
of proportion to the lymphoid infiltrate. By contrast, while mini-
mal spongiosis may be seen, especially in the setting of topical 
treatment of MF, exuberant spongiosis, which is out of proportion 
to the lymphoid infiltrate, is not commonly encountered in MF. 
Similarly, vacuolar disruption of the basal keratinocytic layer is not 
commonly encountered in MF and may be a clue to the diagnosis 
of an interface process such as early lichen sclerosus. Correlation 
with the clinical presentation and medication history is absolutely 
essential also to promote the correct diagnosis. 

Histopathological characteristics helpful for making the diagno-
sis of MF and excluding one of the reactive inflammatory condi-
tions discussed above include identification of haloed lymphocytes, 
an increase in epidermal mononuclear cells, and a relative lack of 
spongiosis.6 Others have also noted the value of identifying dis-
proportional epidermotropism, convoluted lymphocytes, papillary 
dermal fibrosis, Pautrier’s microabscesses, and lymphocytic appo-
sition to the basal keratinocytes.7,8 Guitart et al developed criteria 
for the histopathologic diagnosis of MF with a focus on density, 
epidermotropism, and cytologic atypia.9 These 3 characteristics 
were scored on a 0-3 scale and included minor criteria such as 
reticular fibroplasia, atypical intraepidermal infiltrate, and quality 
of lymphocytic infiltrate (all assigned 1 point). The International 
Society for Cutaneous Lymphoma also proposed an algorithm 
combining clinical and histopathologic features in the diagnosis 
of MF. However, an analysis of their algorithm by Vandergriff et al 
showed a strong sensitivity of 87.5% but a specificity of just 60%.10

In the evaluation of a new patient without a preexisting diag-
nosis of MF, we strongly advocate a multidisciplinary approach. 
We typically have the added benefit of correlating histopathology 
with the patient’s clinical examination in our Multidisciplinary Cu-
taneous Lymphoma Clinic at Stanford University. Correlation of 
the clinical features is critical for accurate diagnosis. Nonetheless, 
histopathologic features important for the diagnosis of MF include 
(i) lymphocytic epidermotropism with minimal spongiosis, (ii) 
haloed lymphocytes, (iii) atypical hyperchromatic and hypercon-
voluted lymphocytic nuclei, (iv) papillary dermal fibrosis, and (v) 
dermal band-like lymphocytic infiltrate. Pautrier’s microabscesses, 
while helpful, are not always present.8

Immunohistochemical studies may be helpful for distinguishing 
MF from inflammatory dermatoses. We often, but not always, per-
form immunostaining with CD3, CD4, CD8, and β-F1 to evaluate 
the T-cell subsets. Additionally, CD2, CD5, and CD7 may be help-
ful to evaluate for specific antigen loss in the epidermotropic com-
ponent (see Figure 1), although such loss is not 100% specific for 
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CTCL. If large-cell transformation (LCT) is considered, we might 
also utilize Ki67 and CD30, which may be elevated in LCT. CD56 
is utilized in cases to evaluate for natural killer (NK)/T-cell lym-
phoma. Additionally, T-cell receptor delta (TCR-δ) immunohisto-
chemical stains may be used to evaluate for gamma delta T-cell 
lymphoma (gδ-TCL). In classical MF, the atypical lymphocytes 
are CD3+, CD4+, CD8−, CD30−, and CD56−. Generally, the overall 
infiltrate should have a skewed CD4 > CD8 ratio, though it should 
be noted that this finding may be seen in some benign inflamma-
tory disorders.11,12 Furthermore, clonal loss of T-cell antigens, such 
as CD2 and CD5, may be helpful to provide further evidence of 
neoplasia.13 In a study by Harmon et al, loss of either CD2, CD3, 
or CD5 was found in 66% of patients with Sézary Syndrome, 29% 
of patients with pre-Sézary Syndrome, and no patients with benign 
dermatoses.14 However, we interpret loss of CD7 with some cau-
tion because it may be lost in a variety of benign dermatoses.15,16 
Finally, it should be noted that there are some aberrant pheno-

types observed in MF, including CD8-positive MF (CD4–CD8+), 
double negative MF (CD4–CD8–), and CD56-positive MF.17-19 In 
these clinical scenarios, histomorphology and clinical correlation 
is critical because aberrant immunohistochemical results support 
the diagnosis of MF.

One final diagnostic tool that is increasingly utilized is high-
throughput sequencing of the T-cell receptor genes (HTS-TCR), 
which has been demonstrated to be an effective way to diagnose 
CTCL from a differential that includes inflammatory dermatoses.20 
We utilize HTS-TCR as an ancillary technique useful in cases with 
high clinical suspicion for MF without definitive histopathologic 
findings. Preliminary results demonstrate improved sensitivity 
and specificity using HTS-TCR in establishing the diagnosis of 
CTCL.20

Histopathologic evidence of folliculotropism and LCT should 
be noted because these 2 entities may portend a worse clinical 
prognosis. Epidermotropism is not always present in folliculotrop-

■ FIGURE 1.  Mycosis fungoides expression of common T-cell antigens. (A) Epidermotropic accumulation of CD3-positive T lymphocytes 
(150x); (B) Retained expression of CD2 in the neoplastic lymphocytes (300x); (C) Loss of CD5 expression in neoplastic lymphocytes 
(300x); (D) Complete loss of CD7 in neoplastic lymphocytes (300x). 
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ic MF, however, and one study demonstrated evidence of epider-
motropism in just 54% of biopsies.21 LCT occurs in approximately 
20%-50% of cases and is defined as the presence of large cells 
(>4 times the size of a small lymphocyte) exceeding 25% of the 
infiltrate or formation of microscopic nodules.22-24 The diagnosis 
of LCT is clear when the infiltrate is predominantly composed of 
enlarged cells but may be more challenging when the percentage of 
large cells is in the 20%-40% range or composed of medium-sized 
cells. CD30 has been cited as a marker for LCT, and while being 
a useful clinical/treatment target, numerous studies have shown it 
is not a reliable marker.25-28 We have recently shown that Ki67 and 
tumor protein 53 (p53) can be of value in making a diagnosis of 
LCT.29 In our study, Ki67 was 13% in MF and 57% in MF with 
LCT. p53 overexpression was not found in any of the standard MF 
biopsies and present in 48% of the MF with LCT biopsies. In keep-
ing with the literature, CD30 was 4% in the MF group and 22% in 
the MF with LCT group. We envision that Ki67 and p53 can be 
used in addition to CD30 to aid in making a diagnosis when the 
percentage of large cells is in the challenging 20%-40% range.

Additional considerations
There are numerous other cutaneous lymphomas that are histo-
pathologically characterized by epidermotropic T-cell infiltrates, 
discussed below.

Pagetoid reticulosis
Pagetoid reticulosis is a rare variant of MF that is characterized 
by an intraepidermal proliferation of atypical lymphocytes with 
CD3+/CD4+/CD8− or CD3+/CD4−/CD8+ immunophenotypes.30 
The lesional cells are large with ample cytoplasm and demonstrate 
marked pagetoid scatter with overlying epidermal acanthosis. The 
lesions are often solitary, erythematous, and verrucous and are usu-
ally present on the distal extremities, which is distinct from MF. 
CD2 and CD7 may be lost, and there is T-cell receptor clonality. It 
can be difficult to distinguish pagetoid reticulosis from unilesional 
MF; some useful tips include the presence of a single lesion on the 
distal extremities (in contrast with conventional MF, in which the 
lesions are usually on the central trunk), lack of atypical dermal 
lymphocytes, and the strong CD8 positivity. 

Primary cutaneous CD30+ lymphoproliferative disorders
This group of neoplasms is characterized by the presence of large 
atypical lymphocytes that are CD30+ and includes primary cutane-
ous anaplastic large cell lymphoma (PC-ALCL), systemic anaplas-
tic large cell lymphoma (S-ALCL), and lymphomatoid papulosis 
(LyP). The distinction between these 2 entities requires clinical 
correlation, as definitive diagnosis of PC-ALCL requires exclu-
sion of S-ALCL by staging. In PC-ALCL, lesions are typically 
composed of large sheets of irregular polygonal cells in the dermis 
and subcutaneous tissue with minimal epidermotropism. These 
large cells are classically CD3+/CD4+/CD8− and are strongly CD30 
positive.31 Because minimal epidermotropism is usually present, 
neither PC-ALCL nor S-ALCL typically fall into the differential 
diagnosis of epidermotropic T-cell lymphomas.

LyP is a chronic lymphoproliferative disorder characterized by 
waxing and waning eruptions of papules and plaques that undergo 

self-regression. There are various subtypes that are distinguished 
histopathologically; however, of all the types, LyP type D is the 
type that typically demonstrates marked epidermotropism by atyp-
ical CD8+ lymphocytes and thus is mentioned in this article. This 
type may be mistaken for CD8+ MF or aggressive epidermotropic 
cytotoxic CD8-positive T-cell lymphoma.32 Correlation with the 
clinical presentation of small papules that undergo spontaneous 
regression is needed to render a correct diagnosis for this entity 
and to distinguish it from other epidermotropic T-cell lymphomas.

Primary cutaneous aggressive CD8 epidermotropic  
T-cell lymphoma
Primary cutaneous aggressive CD8+ epidermotropic T-cell lym-
phoma is a disorder characterized by a brisk epidermal infiltrate 
of pagetoid atypical lymphocytes with overlying epidermal acan-
thosis, spongiosis, and even occasionally necrosis. The atypical 
lymphocytes are CD3+/CD8+ and also express TIA-1, granzyme 
B, and perforin, thus displaying a cytotoxic phenotype.33 This dis-
order is aggressive, with median survival of 32 months; therefore, 
early diagnosis is crucial. The distinction from CD8-positive MF 
largely rests on the clinical presentation because in CD8-positive 
MF, patients usually have a long-standing history of patches and 
plaques, while primary cutaneous aggressive CD8 epidermotropic 
T-cell lymphoma usually presents with de novo onset of plaques 
and tumors without preexisting patches. 

Cutaneous γ/δ-TCL
Cutaneous γ/δ-TCL is a rare cutaneous lymphoma composed of 
plaques and tumors most commonly on the trunk and upper extremi-
ties. It has a very aggressive clinical course with an 11% 5-year sur-
vival rate.34 It is histologically characterized by the presence of large 
atypical lymphocytes in the epidermis, dermis, and/or subcutaneous 
tissue. Epidermotropism is often present, and thus this condition is 
on the differential diagnosis of an epidermotropic T-cell infiltrate. 
The lymphoma is a clonal proliferation of γ/δ T cells that are most 
commonly CD3+/CD2+/CD56+ and are typically CD4− and CD8−. 
The lesional lymphocytes express TCR-γ or TCR-δ and the cyto-
toxic markers TIA-1 and granzyme. TCR-β-F1 is negative. This 
condition can be distinguished from many other forms of epider-
motropic T-cell lymphoma by the immunophenotype because the 
lymphocytes in MF, pagetoid reticulosis, primary cutaneous CD30+ 
lymphoproliferative disorders, and primary cutaneous aggressive 
CD8+ epidermotropic T-cell lymphoma typically label with TCR-
β-F1, which is an immunostain to alpha/beta T cells, but not with 
GM3, which is a marker of gamma/delta T cells. By contrast, the 
lymphocytes in cutaneous γ/δ T-cell lymphoma label with GM3 and 
not TCR-β-F1. Nevertheless, there are rare reports of the lesional 
lymphocytes in MF labeling with the GM3 immuonstain, and thus 
labeling with GM3 is not 100% specific for MF.35 Nonetheless, these 
are exceptional cases, and most of the time, γ/δ T-cell lymphoma 
can be distinguished from other epidermotropic T-cell lymphomas 
by immunostaining with GM3 and TCR-β-F1. Of note, extranodal 
NK/T-cell lymphoma, discussed below, can also sometimes label 
with GM3. However, extranodal NK/T-cell lymphoma is distin-
guished from γ/δ T-cell lymphoma by the presence of Epstein-Barr 
virus (EBV) via in situ hybridization.
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Extranodal NK/T-cell lymphoma
Extranodal NK/T-cell lymphoma is an aggressive disease rarely 
seen in the United States and Europe but common in Asia and Cen-
tral and/or South America. It presents most commonly in the nasal 
region, but extranasal manifestations of the disease can be seen in 
the skin with a diverse appearance, presenting as plaques, patches, 
purpura, bullae, and ulcerations.36 Histologically, there is a dermal 
and/or subcutaneous infiltrate of variably sized atypical lympho-
cytes; pleomorphism is not always marked, and eosinophils and 
plasma cells may be seen. Epidermotropism can be seen, and thus 
this condition is on the differential diagnosis of an epidermotropic 
T-cell infiltrate.37 The atypical lymphocytes are CD2+/CD56+ and 
surface CD3− (though cytoplasmic CD3ε is expressed). There is 
variable expression of CD7, CD8, TIA-1, and granzyme. The atyp-
ical cells are usually positive for EBV via in situ hybridization, and 
the presence of EBV positivity helps to distinguish this entity from 
other epidermotropic T-cell lymphomas.

Adult T-cell lymphoma/leukemia
Adult T-cell leukemia-lymphoma (ATLL) is a peripheral T-cell 
neoplasm associated with infection by the human T-lymphotropic 
virus, type I (HTLV-1). This disease course is variable, with a 
spectrum from aggressive to quite indolent, and it is found in the 
blood (leukemia), lymph nodes (lymphoma), or skin. The HTLV-
1 virus is prevalent in parts of Japan, the Caribbean, and areas of 
South and Central America and Africa. ATLL is an important dis-
order because the clinical characteristics may be similar to MF, 
and the most common extralymphatic site is skin (>50%). In ad-
dition, the histopathologic features can be similar to those seen 
in MF, including the presence of marked epidermotropism. ATLL 
is characterized by a clonal expansion of CD4+/CD25+/forkhead 
box protein P3 (FOXP3+) regulatory T cells. The condition can be 
distinguished from other forms of CTCL by its association with 
HTLV-1.

■ FIGURE 2.  Algorithmic approach to an epidermotropic lymphocytic infiltrate. Abbreviations: EBV, Epstein–Barr virus; ISH, in situ hybridiza-
tion; LCT, large-cell transformation; MF, mycosis fungoides; NK, natural killer; TCR, T-cell receptor.
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Conclusion
In summary, there are numerous T-cell lymphomas with epider-
motropism and superficial dermal infiltrates. The most common 
of these lymphomas is MF, and it can sometimes be challenging to 
distinguish early MF from benign inflammatory dermatoses with 
lymphocytes within the epidermis. Other forms of cutaneous lym-
phoma that often demonstrate an epidermotropic T-cell infiltrate 
include pagetoid reticulosis, type D LyP, primary cutaneous ag-
gressive CD8+ epidermotropic T-cell lymphoma, cutaneous γ/δ-
TCL, extranodal NK/T-cell lymphoma, and ATLL. An algorithmic 
approach to hone in on these diagnoses entails utilization of histo-
pathologic features, immunohistochemistry, and clinical features, 
as well as ancillary molecular testing (HTS-TCR or standard TCR; 
see Figure 2). 
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