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Abstract

The cytotoxic lymphomas of the skin constitute a heterogeneous group of rare lymphoproliferative 

diseases that are derived from mature T cells and natural killer (NK) cells that express cytotoxic 

molecules (T-cell intracellular antigen-1, granzyme A/B, and perforin). Although frequently 

characterized by an aggressive course and poor prognosis, these diseases can have variable clinical 

behavior. This review delivers up-to-date information about the clinical presentation, 

histopathologic features, differential diagnosis, and therapy of extranodal NK/T-cell lymphoma, 

nasal type, primary cutaneous gamma delta T-cell lymphoma, and primary cutaneous CD8+ 

aggressive epidermotropic cytotoxic T-cell lymphoma.

Occasionally patients present with natural killer (NK)/T or T-cell lymphomas 

compartmentalized within the skin, which are clinically distinct from mycosis fungoides 

(MF) and the CD30-positive lymphoproliferative disorders, and which generally share the 

discerning characteristic immunomorphologic features of a high-grade process with a 

cytotoxic phenotype. This group of lymphomas is derived from mature T cells and NK cells 

that express cytotoxic molecules (T-cell intracellular antigen (TIA)-1, granzyme A/B, and 

perforin). Patients with these diseases typically undergo an aggressive course with poor 

outcome, with reported exceptions. The World Health Organization (WHO)/European 

Organization for Research and Treatment of Cancer (EORTC) classification of primary 

cutaneous lymphoma currently categorizes primary cutaneous gamma-delta T-cell 

lymphoma (PCGDTCL) as a definitive entity and primary cutaneous CD8+ aggressive 

epidermotropic cytotoxic T-cell lymphoma (PCAE-TCL) as a provisional entity within the 

arm of cutaneous T-cell lymphoma.1,2 NK/T-cell lymphoma, nasal type is considered 

separately from the cutaneous T-cell lymphomas; we include this entity here, as it sometimes 

falls within the diagnostic spectrum of specifically cytotoxic hematolymphoid neoplasms 

arising solely in the skin.
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Importantly, MF,3 CD30-positive lymphoproliferative disorders such as primary cutaneous 

anaplastic large-cell lymphoma, and subcutaneous panniculitis-like T-cell lymphoma 

(SPTCL)1 may express cytotoxic markers. By convention, these otherwise welldefined 

clinicopathologic entities are not considered within the rubric of the cytotoxic lymphomas.

Extranodal NK/T-cell lymphoma, nasal type

Extranodal NK/T-cell lymphoma (ENKTL) is a well-defined cytotoxic lymphoma that has a 

strong association with Epstein–Barr virus (EBV) infection. It is more common in Asia and 

Central and South America1 than in Europe and North America, accounting for 5%−10% of 

all non-Hodgkin’s lymphoma cases in the former geographic regions versus 2% in the latter.
4 ENKTL commonly affects the nasopharynx and upper aerodigestive tract, with the skin 

and subcutaneous tissue being the most common sites of secondary spread.5 Approximately 

10% of ENKTL cases manifest as primary cutaneous disease.6 Both primary and secondary 

skin disease show aggressive clinical behavior, with most patients dying within a few 

months of diagnosis.7–9 Extracutaneous involvement predicts an even poorer outcome 

(median survival of 4 months compared to 27 months in patients with only skin lesions).7 

Additional poor prognostic factors are extranasal location, disease stage, performance status, 

number of extranodal involved sites,10,11 and EBV viral load in tumor tissues.12

The term “ENKTL nasal type” was adopted by WHO in 200113 and was later included in 

the WHO/EORTC classification of cutaneous lymphomas.1 In most cases, the tumor cells 

have an NK-cell phenotype, although a cytotoxic T-cell phenotype can be found of either αβ 
or γδ T cells.14

Clinical features

ENKTL nasal type presents within the adult population as multiple erythematous to 

violaceous plaques or tumors, usually ulcerated, involving the trunk and extremities (Figure 

1). Clinical examination or imaging studies may elucidate nasal or midfacial destructive 

and/or necrotic tumors.1 Upper respiratory tract and oral cavity involvement may manifest in 

nasal obstruction or epistaxis. Fever, malaise, and weight loss may occur, with occasional 

hemophagocytic lymphohistiocytosis (HLH).1,5

Histopathologic features

Architecturally, ENKTL localizes to vascular structures as multinodular plus/minus 

interstitial-to-diffuse dermal and subcutaneous infiltrates that encroach upon epithelial and 

connective tissues to cause cytotoxic damage (Figure 2A and 2B). Angiocentricity and 

vascular destruction1 are prominent and are accompanied by necrosis.5 Predominant 

involvement of the subcutis may be observed, mimicking panniculitis-like T-lymphoma 

(Figure 2C).15 Cell size ranges from small to large, but most infiltrates are composed of 

medium-sized, pleomorphic, hyperchromatic NK or T cells.1 Heavy reactive infiltrates of 

small lymphocytes, histiocytes, plasma cells, and eosinophils are not uncommon.1

Immunohistochemically, the neoplastic cells are positive for CD2, CD56, and cytotoxic 

proteins (TIA-1, granzyme B, perforin; Figure 2D-E). T-cell surface markers such as CD3, 

CD4, CD8, CD5, CD7, TCRβ, and TCRδ are negative within NK-cell phenotypes, while 
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about 10% of ENKTL are of T-cell origin and may show CD4 or CD8 positivity with TCR 

αβ or γδ.14 Cytoplasmic CD3 labeling in the context of negative membranous labeling can 

be used to favor this diagnosis with flow cytometry. The use of CD3 localization as a 

discriminant purely on fixed tissues is less reliable.

EBV is almost always demonstrated by in situ hybridization in the majority of the neoplastic 

cells (Figure 2F).8,16 In rare CD56 negative cases, the detection of EBV and expression of 

cytotoxic proteins are required for diagnosis.1 A negative EBV result should raise serious 

doubts on the diagnosis of ENKTL. Measuring circulating EBV DNA can be used to 

determine a treatment algorithm and provide prognostic information.4,16

Germline configuration of the T-cell receptor (TCR) genes is most often seen.17 Clonal 

rearrangement of the TCR genes can be seen in T-cell-derived ENKTL cases. T-cell ENKTL 

cases are not distinguished clinically from NK-phenotype ENKTL nasal type.4,14

Differential diagnosis

In most cases of ENKTL, the tumor cells have an NK phenotype; however, a subset of 

ENKTLs are of T-cell origin.14 The combination of negative T-cell markers, germline 

rearrangement of TCR genes, and EBV detection in neoplastic cells strongly supports 

ENKTL; however, distinction from other aggressive cutaneous lymphomas such as 

PCGDTCL can be difficult. Strong EBV positivity would be difficult to accept in 

PCGDTCL, would favor ENKTL or an immunodeficiency-related peripheral T-cell 

lymphoma (PTCL), and should prompt a more thorough evaluation. Lack of CD5 expression 

and polyclonal TCR gene rearrangements would favor an NK-cell process over PCGDTCL.
14

ENKTL nasal type can mimic MF clinically in early stages. While epidermotropism can be 

seen in both MF and ENKTL, classic (CD4+) lesions of MF should not exhibit morphologic 

evidence of cytotoxic damage to the dermoepidermal junction or underlying structures. Such 

a finding should prompt further evaluation. Absence of CD4, germline TCR configuration, 

and CD56 and EBV positivity should enable the correct diagnosis18 in these cases. 

Subcutaneous ENKTL nasal type mimicking SPTCL, confined to the subcutaneous fat, can 

be distinguished by the absence of CD8 and present EBV positivity and polyclonal TCR 

gene rearrangements in progressing disease.15 Hydroa-vacciniforme (HV), HV-like 

lymphoma, and hypersensitivity to mosquito bites2 may also be included in the clinical 

differential diagnosis but may be distinguished by clinical features.

Other EBV-positive lymphomas such as lymphomatoid granulomatosis (LYG) or EBV-

positive mucocutaneous ulcer (MCU) are of B-cell origin and usually express pan-B-cell 

markers.2 However, variants of MCU including therapy-related lesions may show mixed or 

T-cell lineage, complicating the diagnosis, and LYG involving skin may exhibit few B cells, 

requiring a high index of suspicion and extensive clinical correlation; the identification of 

systemic, often pulmonary disease usually helps to clarify the diagnosis of LYG. The 

differential diagnosis may also include other NK malignancies, such as aggressive NK-cell 

leukemia, which presents in younger patients with an absence of mass-forming lesions, 
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greater CD16 positivity and rapid decline,19 and PTCL cases that are CD56 positive but 

EBV negative.6

ENKTL-NT can resemble clinically other sinonasal and oropharyngeal disorders, such as 

granulomatosis with polyangiitis (Wegener granulomatosis), invasive fungal infections,4 or 

nasopharyngeal malignancies such as squamous cell carcinoma. Biopsy should facilitate 

these differential diagnoses.

Therapy

Because of its rarity and the lack of randomized controlled trials, a standard treatment for 

ENKTL is still unknown. Cases with skin involvement alone should be treated in the same 

manner as those with extracutaneous involvement.7 Radiotherapy (RT), systemic 

chemotherapy, or combined therapy are considered as the first choice of treatment, but the 

results are disappointing and relapses are frequent.7,20 A meta-analysis showed that 

radiochemotherapy does not improve the outcomes compared to RT alone.21 Hematopoietic 

stem-cell transplantation (HSCT) should be considered in some cases; however the role and 

timing of autologous and allogeneic HSCT are still unclear.4

Primary cutaneous CD8+ aggressive epidermotropic cytotoxic T-cell lymphoma

PCAE-TCL is a rare cutaneous lymphoma, representing <1% of all cutaneous T-cell 

lymphoma (CTCL) cases.22 It is characterized by a proliferation of cytotoxic CD8-positive 

T cells with preferential localization to the epidermis resulting in extensive keratinocyte 

necrosis and clinical ulceration. PCAE-TCL is characterized by aggressive clinical behavior 

with rapid progression and poor response to conventional therapies. The 5-year overall 

survival rate ranges from 18%−32%.23,24 The median overall survival ranges from 12–32 

months.23,25 PCAE-TCL was classified as a provisional cutaneous lymphoma entity by the 

WHO/EORTC in 2005.1,23,25,26

Clinical features

PCAE-TCL affects mostly middle-aged and elderly male patients,23,24,26 who clinically 

present with the abrupt onset of an ulcerating skin eruption that progresses quickly. Papules, 

plaques, and tumors with central necrosis and hemorrhagic crust are distributed mostly on 

the extremities and the trunk (Figure 3) with occasional involvement of the oral cavity or the 

genitals. Localized disease to one anatomic region or a solitary lesion has been described in 

a minority of cases; this presentation should prompt close evaluation of the diagnosis.23,24,26 

In some cases, a chronic course longer than 6 months with poorly characterized preceding 

skin lesions is depicted by the patient.23 Bona fide bone marrow and lymph node 

involvement are uncommon; however, small reactive lymphadenopathy may be noted.23,26 

Disease may disseminate rapidly to visceral sites, including the lung,23 adrenal glands,23 

testis,25 and the central nervous system.25

Histopathologic features

Histopathology shows a prominent epidermotropic proliferation of small-medium or 

medium-large atypical lymphocytes (Figure 4A), which may exhibit blastic nuclei.1,25 A 
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pagetoid array of lymphocytes involving either the lower levels or the full thickness of the 

epidermis with or without aggregates of lymphocytes resembling Pautrier’s microabscesses 

can be observed.23 Focal to confluent keratinocyte necrosis and ulceration are frequently 

seen; however, signs of cytotoxicity may be limited to subtle vacuolar interface alteration 

and sparse dermal melanophages. Upper dermal extravasation of erythrocytes is common 

(Figure 4B), and biopsies of clinical tumors show dermal and subcutaneous infiltration, the 

latter without adipocyte rimming. Invasion and destruction of cutaneous adnexa can be 

found (Figure 4C), usually without follicular mucinosis or destruction of the follicular unit.
23 Angiocentricity and angioinvasion are inconsistently reported.23,26

Immunohistochemical evaluation shows that the tumor cells are CD3+, CD8+ (Figure 4D), 

cytotoxic granule positive (granzyme B, perforin, and TIA-1), βF1+ (Figure 4E), CD45RA+, 

and CD45RO–. CD7 is often positive (Figure 4F), while CD2, CD4, and CD5 are negative in 

the tumor cells. EBV should be negative for a definitive diagnosis. The Ki-67 proliferation 

index is high.25,26 The neoplastic cells have clonal TCR gene rearrangements.1,24

Cases with CD4/CD8 double-negativity and cases with αβ/γδ double-positive or double-

negative expression that otherwise fulfilled the clinical and pathological characteristics of 

this entity have been presented with the suggestion that the wider term “primary cutaneous 

aggressive epidermotropic cytotoxic T-cell lymphoma” may be better suited for these 

tumors, which would group cases regardless of CD8 or TCR status, as long as at least one T-

cell marker and one marker of cytotoxicity are expressed.23

Differential diagnosis

Differentiating PCAE-TCL from other types of CTCL expressing a CD8+ cytotoxic T-cell 

phenotype is often dependent upon clinicopathological correlation. CD8+ MF patients 

present with a history of a prolonged course of patches and plaques unlike the more common 

acute onset and rapid progression in PCAE-TCL. CD8+ MF often correlates with clinically 

hypopigmented, hyperpigmented, or poikilodermatous lesions that do not ulcerate and 

infrequently progress to tumor stage, although these lesions have also been said to have a 

course indistinguishable from conventional CD4+ MF.27 The non-robust infiltration and 

limited localization of smaller T cells as a “lining” at the dermoepidermal junction with rare 

necrotic keratinocytes typical for CD8+ MF would not be sufficient for a diagnosis of 

PCAE-TCL.

Pagetoid reticulosis (PR) or Woringer-Kolopp disease is a localized variant of MF 

characterized by a solitary psoriasiform or hyperkeratotic patch or plaque that is usually 

localized on the extremities and does not disseminate.1 PR shows marked pagetoid 

epidermotropic infiltration by T cells with frequent CD8 predominance28; the clinical 

history is critical for the correct diagnosis in these patients.

Lymphomatoid papulosis (LyP) is a CD30+ lymphoproliferative disorder characterized by 

waxing and waning papules and small nodules that can centrally ulcerate but overall has a 

favorable prognosis. Type D LyP2,29 is a cytotoxic variant of LyP often composed of 

medium-sized pleomorphic CD8+ lymphocytes infiltrating the epidermis in a pagetoid 

pattern. CD30 is not definitively helpful as PCAE-TCL with CD30 has been reported.23 LyP 
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type D is usually diagnosed in young adults (mean age of 29) who present with self-

resolving or treatment-responsive papular rashes rather than the progressive ulcerated large 

plaques and tumors in patients with PCAE-TCL.29,30

The rare PCAE-TCL can be clinically misdiagnosed as more common inflammatory 

dermatoses such as pityriasis lichenoides et varioliformis or Mucha-Haberman disease that 

often has a CD8+ phenotype and possible monoclonal TCR rearrangement,29,31 and 

pyoderma gangrenosum and erythema multiforme.32 Histology and immunohistochemical 

studies allow a distinction between these entities.

Therapy

Because of its aggressive and rapidly progressing course, PCAETCL should be accurately 

and timely diagnosed, and aggressive treatment strategies such as multiagent chemotherapy 

and HSCT are needed. In a retrospective study, 34 patients were treated with different 

modalities, including oral bexarotene, romidepsin, etoposide, gemcitabine, liposomal 

doxorubicin, local radiation, and total skin electron beam therapy, and none showed 

significant survival advantage. Allogeneic HSCT resulted in prolonged partial or complete 

remissions in 5 of 6 patients.23 Few case reports of complete response after allogeneic and 

autologous HSCT suggest that it should be included early in the therapeutic consideration in 

selected cases of PCAE-TCL.33,34

Primary cutaneous gamma-delta T-cell lymphoma

PCGDTCL is a distinct entity composed of a clonal proliferation of mature, activated T cells 

expressing TCR γ/δ and cytotoxic molecules, with a relatively heterogeneous spectrum of 

clinical and histologic features.1,35,36 PCGDTCL is rare, comprising <1% of all skin 

lymphomas,1 and its incidence is low. The γ/δ phenotype in T-cell lymphoma is usually 

associated with therapy resistance and poor prognosis.1,36,37 PCGDTCL patients have 5-

year overall survival rates ranging from 11%−33%36–39 and a median survival of 15 months.
36 Individuals with subcutaneous infiltrates were shown to have a statistically significant 

decreased survival in comparison to individuals who have epidermal or dermal involvement 

(median of 13 versus- 29 months),36 although the authors’ experience does not confirm this 

finding.

The first cases of PCGDTCL, which were characterized and reported in 1991, showed 

diverse clinical presentations and histological patterns,40,41 overlapping with other cytotoxic 

and non-cytotoxic CTCL subtypes. PCGDTCL was classified as a provisional cutaneous 

lymphoma entity by the WHO/EORTC in 20051 and as a definitive entity in the 2008 WHO 

lymphoma classification.39 A lack of reliable immunohistochemical markers for the 

detection of the TCR γ/δ chains, controversy over the positive predictive value of absent 

TCR α/β labeling, the presence of reactive γδ T-cell subsets in indolent cutaneous 

lymphoma types,42 and inexperience in the interpretation of these infiltrates have made this 

a challenging diagnosis.
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Clinical features

The clinical presentation of PCGDTCL is variable. Patients generally present with large and 

deep indurated plaques, tumors, or nodules that may resemble panniculitis and commonly 

show superimposed superficial erosive or ulcerated or necrotic features (Figure 5A-B).38 

PCGDTCL usually involves the extremities, but other sites can be affected.1,37,39 Some 

patients present with MF-like or psoriasis-like erythematous and scaly patches that later 

evolve into aggressive disease with ulceration (Figure 5C-D).39 While PCGDTCL can 

appear as generalized disease or as solitary or multiple lesions confined to one anatomic site, 

the skin tumor burden does not appear to correlate with prognosis.39 Mucosal and 

gastrointestinal lesions are rare,39 and lymph node and bone marrow are mostly uninvolved.
1,39 The patients often have B symptoms, including fever, night sweats, and weight loss. 

HLH including fever, hepatosplenomegaly, and cytopenia may accompany this disease, 

especially in patients with subcutaneous lesions.37,43

Histopathologic features

Similarly to the NK/T-cell lymphomas in skin, common features of PCGDTCL are of 

perivascular infiltrates with cytotoxic damage to the dermoepidermal junction and 

underlying dermal and subcutaneous tissues (Figure 6A). PCGTCL has been described as 

exhibiting epidermotropic, dermal, and subcutaneous patterns (Figure 6B-C),37,39 each of 

which can be present in the same patient and are not infrequently found within the same 

lesion.1 A subcutaneous pattern similar to that of SPTCL shows tumor cells that infiltrate the 

fat lobules with focal involvement of the septae and rimming of individual adipocytes, but 

with more exuberant infiltration of the dermis and/or epidermis.36,38 Epidermal involvement 

can be composed of an interface reaction with vacuolar degeneration or by pagetoid 

lymphocytes accompanied by intraepidermal vesiculation and necrotic keratinocytes. 

Dermal involvement ranges from mild perivascular to deep nodular to diffuse lymphoid 

infiltrates.39 Tumor cells are usually characterized by medium-to large-sized pleomorphic 

cells. Apoptotic cells are frequent, and areas of hemorrhage and necrosis and signs of 

vascular invasion are common.1 Large macrophages engulfing neoplastic lymphocytes or 

other blood cells can be seen with or without HLH.37,38

Immunohistochemical stains show that the cells are typically positive for CD3, TCRδ 
(Figure 6D),44 and TCRγ and are negative for CD5. CD4 and CD8 are often simultaneously 

negative (“double negative”), though CD8 may be expressed in some cases.37 We have seen 

PCGTCL patients who harbor both CD8+ and double negative tumors. At least a subset of 

cells typically express cytotoxic molecules (Figure 6E).39 CD7 and CD56 may be positive or 

negative (Figure 6F). The neoplastic T cells express TCR γ and δ chains rather than TCR α/

β, as demonstrated by immunolabeling of TCR γ or δ chain on fresh-frozen tissue or 

formalin-fixed, paraffin-embedded sections or indirectly by the lack of βF1 expression.1,37 

EBV is generally not present in the neoplastic cells.1 Molecular studies typically show a 

monoclonal rearrangement of the TCR genes.37,39

Differential diagnosis

γδ-expressing T cells are not wholly limited to PCGDTCL and are also present in low-grade 

cutaneous lymphomas, lymphoproliferative disorders,45 and inflammatory skin disorders as 
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part of the innate immune response.46,47 Other cutaneous disorders may have a small 

population of γδ T cells as part of the mononuclear cell infiltrate. Moreover, lymphoid 

infiltrates with a predominant γδ phenotype are not unequivocally associated with 

aggressive disease and can be found in cases of indolent lesions such as lym-phomatoid 

papulosis and pityriasis lichenoides.42,48 However, the majority of PCGDTCL can be 

efficiently diagnosed with an adequate cutaneous punch or core biopsy and accurate 

clinicopathologic correlation. Often difficulties in diagnosing this disease arise from 

inadequate (eg, too superficial or too narrow) biopsy material or poor clinical history.

Subcutaneously localized PCGDTCL shares some clinical and histologic features with 

SPTCL, including expression of cytotoxic molecules and the presence of an atypical 

lymphocytic infiltrate with rimming of adipocytes in the subcutis.36 Morphologically, the 

infiltrates of PCGDTCL do not limit themselves to the fat, and when they do, the infiltration 

of the fat is uneven. While adipocyte rimming is said to be less pronounced in gamma-delta 

T-cell lymphoma (GDTCL) compared to SPTCL,38 in our experience, adipocyte rimming in 

GDTCL is present but composed of the non-neoplastic components of the infiltrates. 

PCGDTCL tends to involve epidermis and dermis more significantly than SPTCL.36 Frank 

necrosis can be seen in PCGDTCL38 but is not characteristic of SPTCL. Most importantly, 

the tumor cells of PCGDTCL are TCR γ/δ+, CD4/CD8 double negative, while in SPTCL 

the cells are TCR α/β+ and CD8+.36 Of note, careful correlation of TCR-β and TCR-δ 
immunohistochemical stains and T-cell subset markers such as CD8 are warranted, as some 

cases of PCGDTCL seem to have a discrete prominent reactive component of CD8+ T cells, 

and SPTCLs may have up to 10%−20% γδ T cells within their infiltrates.49

Although some PCGDTCL cases present with epidermotropic involvement that can 

resemble MF clinically and histopathologically, unequivocal/bona fide PCGDTCL behaves 

differently than classic MF, and its characteristic ulcerations at presentation or soon after 

onset are uncommon in MF. The long-standing patches and plaques that characterize MF in 

preceding or accompanying tumor stage development are typically absent in PCGDTCL. 

The neoplastic cells in PCGDTCL lack the convoluted cerebriform morphology and 

expression of βF1 and CD4 that are commonly seen in MF.37 Classic MF does not typically 

show the prominent cytotoxic interface and perivascular destruction that may accompany 

PCGDTCL. There are occasional cases of MF-like cutaneous T-cell lymphoma with 

expression of γ and/or δ chains; however, these cases are poorly characterized and warrant 

further investigation.23

Panniculitic T-cell lymphomas, including PCGDTCL have overlapping features with lupus 

erythematosus panniculitis (LEP),50 and some of the patients occasionally have a prior 

diagnosis of LEP.39 Lymphoid atypia has been described in LEP, thus making differentiation 

between LEP and panniculitis-like lymphomas difficult.49 Clues such as lupus history, 

extracutaneous signs and symptoms, and serology data can help to differentiate these cases. 

Unlike inflammatory panniculitis, PCGDTCL is usually more extensive, with a progressive 

course of disease, a tendency to ulcerate, and a lack of response to therapy. 

Immunohistochemistry and molecular analysis should be correlated with clinical and 

histological features in such cases.50
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The clinical impression of localized PCGDTCL lesions often includes conditions like 

cellulitis, hematoma, pyoderma, or an arthropod bite reaction. Histological features do not 

support the above benign diagnoses.39

The differential diagnosis of PCGDTCL includes other cytotoxic entities such as ENKTL 

nasal type14 and PCAE-TCL, and overlapping features make the diagnosis challenging; 

ancillary studies are essential to differentiate these entities. The distinction of PCGDTCL 

from systemic GDTCL (hepatosplenic gamma delta T-cell lymphoma [HSGDTCL]) requires 

correlation with the clinical history, radiologic imaging, and staging biopsies. Histologically, 

cutaneous involvement by HSGDTCL may show more diffuse infiltration of the skin by a 

more monomorphic population of γδ chain+ T cells than is seen in PCGDTCL.

Therapy

All therapies in PCGDTCL have shown modest effectiveness, and disease resistance to 

multi-agent chemotherapy is not uncommon.36,38,39 HSCT has been successful in some 

patients.38,39,51

Reports of indolent cutaneous γδ T-cell lymphomas were recently questioned and were 

suggested to be a result of short follow-up periods or misdiagnosis caused by lack of 

awareness to reactive γδ T cells in subcutaneous infiltrates.23 Systemic chemotherapy is the 

recommended approach in cases that present with aggressive clinical course, and HSCT 

should be considered in selected patients.

Conclusion

While indolent CTCL entities, such as MF and primary cutaneous CD30+ 

lymphoproliferative disorder, account for approximately 90% of all CTCL cases, rare CTCL 

types have an aggressive clinical course and are associated with poor treatment response and 

high mortality. These aggressive entities, derived from cytotoxic NK cells, CD8+ αβ T cells, 

and γδ T lymphocytes, have heterogeneous and typically atypical presentations and confer 

diagnostic and therapeutic challenges to dermatologists, pathologists, and oncologists.

In the past 20 years, persistent efforts have been made to better characterize these aggressive 

cutaneous lymphoma entities. Future studies will further delineate the pathogenesis of these 

aggressive CTCLs and will result in advanced diagnostic abilities and therapeutic options 

that will eventually improve outcomes in patients with aggressive cytotoxic lymphomas of 

the skin.
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FIGURE 1. 
Extranodal NK/T-cell lymphoma, nasal type, variable clinical presentation. (A) Ulcerated 

plaques on the lower extremities. (B) Numerous erythematous-violaceous plaques on the 

chest. (C) Annular and round plaques of 1–2 cm with hemorrhagic crusts in volving the 

thigh. Abbreviation: NK, natural killer.
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FIGURE 2. 
Extranodal NK/T-cell lymphoma, nasal type, pathologic features. (A) Hematoxylin and 

eosin stain, 20x, leukemic appearing multinodular, perivascular, and periadnexal 

mononuclear cell infiltrate. (B) Hematoxylin and eosin stain, 400x, vacuolar interface 

alteration at the dermoepidermal junction and extravasated erythrocytes admixed with 

perivascular NK and/or T cells, evidencing cytotoxic damage. (C) Hematoxylin and eosin 

stain, 400x, lobular panniculitic infiltrates. (D) CD56 immunohistochemistry highlights the 

atypical NK cells. (E) Granzyme B immunohistochemistry is diffusely positive. (F) Epstein–

Barr virus encoded RNA in situ hybridization study revealing nuclear virus positivity in 

many of the atypical cells. NK, natural killer.
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FIGURE 3. 
Primary cutaneous CD8+ aggressive epidermotropic cytotoxic T-cell lymphoma, clinical 

examples. (A) Papules with hemorrhagic crust on the back. (B) Papules and diffuse plaques 

with focal necrosis and hemorrhagic crust on the back and upper extremities.
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FIGURE 4. 
Primary cutaneous CD8+ aggressive epidermotropic cytotoxic T-cell lymphoma, pathologic 

features. (A) Hematoxylin and eosin, 20x, epidermal and dermal infiltration by a high-grade 

lymphoma. (B) Hematoxylin and eosin, 400x, epidermotropic lymphocytes in aggregates 

and in a buckshot pattern with hemorrhage. (C) Hematoxylin and eosin, 400x, destruction of 

eccrine ducts by large cytotoxic lymphocytes. (D) Immunohistochemistry for CD8 

highlights malignant cells. (E) Immunohistochemistry for T-cell receptor beta chain showing 

diffuse positive aberrant labeling of the same population. (F) Immunohistochemistry for 

CD7 shows retention of this pan-T-cell marker, assisting in a distinction from mycosis 

fungoides.
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FIGURE 5. 
Primary cutaneous γδ T-cell lymphoma, variable clinical presentation. (A) Ulcerated nodule 

on the anterior leg. (B) Violecous patches and plaques with focal erosions on the thighs. (C-
D) Erythematous and scaly patches resembling mycosis fungoides on the legs that later 

evolved to ulcerated plaques.
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FIGURE 6. 
Primary cutaneous γδ T-cell lymphoma, pathologic features. (A) Hematoxylin and eosin, 

20x, zonal dermal and subcutaneous infiltrates of atypical and hyperchromatic cells. (B) 
Hematoxylin and eosin, 400x, interface changes with subtle dermal alteration suggestive of 

connective tissue damage by cytotoxic mediators. (C) Hematoxylin and eosin, 400x, lobular 

panniculitis composed of high-grade-appearing lymphocytic infiltrate, with absence of clear 

adipocyte rimming. (D) Immunohistochemistry for TCR delta chain with strong diffuse 

labeling. (E) Immunohistochemistry for TIA-1. (F) Immunohistochemistry for CD56 

highlighting malignant cells. TCR, T-cell receptor; TIA, T-cell intracellular antigen.
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