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Abstract 94 

 95 
Primary cutaneous T-cell lymphomas (CTCLs) are defined as lymphomas with a T-cell 96 

phenotype that present in the skin without evidence of systemic or extracutaneous disease at 97 

initial presentation. CTCLs other than Mycosis Fungoides (MF) and Sézary syndrome (SS) 98 

account for approximately one-third of CTCLs and encompass a heterogenous group of non-99 

Hodgkin lymphomas ranging from indolent lymphoproliferative disorders to aggressive 100 

malignancies with a poor prognosis. The spectrum of CTCLs continues to broaden as new 101 

provisional entities are classified. Given the morphologic and histologic overlap among 102 

CTCLs and other diagnoses, a thorough clinical history, physical evaluation, and 103 

clinicopathologic correlation are essential in the workup and diagnosis of these rare entities. This 104 

article will summarize the epidemiologic, clinical, pathologic, and diagnostic features of CTCLs 105 

other than MF and SS.  106 

 107 
 108 

 109 

 110 

 111 

 112 

 113 

 114 

 115 

 116 

 117 

 118 

 119 

 120 
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 127 
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I. Introduction 129 

 Primary cutaneous T-cell lymphomas (CTCLs) are non-Hodgkin lymphomas with 130 

Mycosis Fungoides (MF) and Sezary Syndrome (SS) most commonly recognized.
1, 2

 However, 131 

there are several other variants listed in the World Health Organization (WHO)-European 132 

Organization for Research and Treatment of Cancer (EORTC) classification.
1, 3

 After MF (60% 133 

of CTCL), primary cutaneous CD30+ lymphoproliferative disorders including lymphomatoid 134 

papulosis and primary cutaneous anaplastic large cell lymphoma comprise 30% of CTCLs.
4
 135 

Other CTCL subtypes [<10%]  include subcutaneous panniculitis-like T-cell lymphoma, primary 136 

cutaneous gamma-delta T-cell lymphoma, primary cutaneous CD4+ small/medium T-cell 137 

lymphoproliferative disorder, primary cutaneous acral CD8+ T-cell lymphoma, and primary 138 

cutaneous CD8+ aggressive epidermotropic cytotoxic T cell lymphoma.
3
  139 

 These subtypes are heterogeneous in clinical presentation and course, and while rare, may 140 

first present to a dermatologist. In part 1 of this review, we summarize the clinical, histologic and 141 

immunophenotypic features of these non-MF/SS CTCLs. We also briefly discuss other systemic 142 

T-cell lymphomas with cutaneous manifestations. 143 

II. CD30+ lymphoproliferative disorders 144 

Primary cutaneous CD30-positive T-cell lymphoproliferative disorders (CD30+ LPD) are 145 

generally indolent and include lymphomatoid papulosis (LyP), primary cutaneous anaplastic 146 

large cell lymphoma (pcALCL), and “borderline” overlap lesions. The atypical T-cells express 147 

transmembrane receptor CD30 or Ki-1 antigen that is involved in T-lymphocyte immune 148 

response through downstream signaling pathways.
5
 LyP and pcALCL can look histologically 149 

identical and are distinguished by clinical appearance and disease course (Table I).
6
  150 

 151 
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Lymphomatoid Papulosis  152 

Clinical Features 153 

LyP is the second most common CTCL (12% of all primary cutaneous lymphomas), 154 

characterized by waxing and waning crops of erythematous papules or nodules that 155 

spontaneously regress over several weeks (Figure 1).
1, 7, 8

 Some experts consider this a benign 156 

lymphoproliferative condition, while others consider it a low-grade CTCL. LyP lesions can be 157 

symptomatic (pruritic/painful), grouped/agminate or generalized, and variable in number and 158 

episode frequency.
9-18

 Less common morphologic variants include plaque-like, follicular, 159 

bullous, and pustular LyP.
19-23

 Scaling/crusting, ulceration (particularly type E), varioliform 160 

scarring or hyperpigmentation may occur.
24, 25

 161 

The incidence of LyP is 1.2 to 1.9 cases per 1,000,000 people.
27

 The median age of onset 162 

is ~50 (although seen in younger patients), with slight male predominance.
26-29

 The 5-year 163 

survival is excellent (approaching 100%); however, secondary cutaneous lymphomas may occur 164 

in 15.5-50% of cases (MF most commonly, or pcALCL), with rare systemic lymphomas 165 

(Hodgkin lymphoma) (4-12%).
1, 28-34

 Although no definitive risk factors have been identified, 166 

some studies have suggested that LyP subtypes B and C, facial involvement, frequent LyP 167 

recurrences, older age, fascin expression by CD30+ cells, and detectable T-cell clone are 168 

associated with the development of a second malignancy.
29, 35-38

 169 

 170 

Histologic and Immunophenotypic Features 171 

There are five recognized histologic LyP subtypes (A-E) and one genetic phenotype, 172 

chromosome 6p25.3 rearrangement (Table II), although additional patterns have been reported.
3, 

173 
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39-42
 More than one subtype may be present in a single patient, and the subtypes do not appear to 174 

have prognostic or therapeutic implications.
43,44

 175 

The most common pattern is type A (75-80% of patients), characterized by large CD30+ 176 

lymphocytes in a robust background of histiocytes, neutrophils, and eosinophils in the dermis. 177 

Lymphocytes exhibit a T-helper phenotype (CD3+, CD4+, CD45RO+), with loss of pan T-cell 178 

markers (CD2, CD3, CD5, and CD7).
45

 The epidermotropism of atypical T-cells in type B may 179 

mimic MF. In type C, sheets of CD30+ cells invoke the histologic differential of pcALCL or MF 180 

with large cell transformation (latter typically presents with tumors clinically). Type D, floridly 181 

CD8-positive, can histologically mimic other CD8+ CTCL subtypes.
46-48

 Angiocentric Type E 182 

(clinical presentation of crateriform ulcers) must be distinguished from reactive processes as well 183 

as CD30+ systemic lymphomas. Chromosomal rearrangements of the DUSP22-IRF4 locus on 184 

6p25.3 may have a biphenotypic cytology in LyP (small intraepidermal lymphocytes, and large 185 

pleomorphic cells in the dermis).
39

 Monoclonal T-cell receptor (TCR) gene rearrangements, 186 

including TCRγ/δ, may be detected in LyP, although this has also been seen in reactive CD30+ 187 

conditions including pityriasis lichenoides.
49-55

 188 

 189 

Primary cutaneous anaplastic large cell lymphoma  190 

 191 

Clinical Features 192 

PcALCL presents as rapidly-growing, solitary or localized group of nodule(s) that may 193 

ulcerate (Figure 2). It typically occurs in the 6
th

 decade of life, has a slight male predominance, 194 

and may be associated with immunosuppression (e.g. HIV or post-organ transplantation). The 195 

nodules are larger than LyP, rarely multifocal (20%), with predilection for the head, neck, and 196 

extremities.
56-58

  PcALCL  less commonly partially or completely regress (10%-42%), and 197 

relapse is common.
28, 34

 Extracutaneous dissemination can occur (10-15% of patients), usually 198 
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with regional lymph node involvement.
3, 24

 Staging with computed tomography (CT) or positron 199 

emission tomography/computed tomography (PET/CT) is recommended to exclude systemic 200 

ALCL (sALCL) with cutaneous involvement.
4
  201 

Breast implant-associated ALCL has been recently recognized in women with textured 202 

breast implants, after median of 6-13 years.
59-63

 Patients present with delayed spontaneous 203 

seroma, asymmetric breast swelling, or pain.
64

 Most cases are successfully treated by implant 204 

removal and full capsulectomy,
62

 although current NCCN guidelines recommend staging with 205 

PET/CT.
65

 206 

 207 

Histologic and Immunophenotypic Features 208 

PcALCL consists of nodular or multinodular infiltrate of large lymphocytes in the dermis 209 

and sometimes upper subcutis (Figure 3A). The lymphocytes contain eosinophilic or 210 

amphophilic cytoplasm with irregular horseshoe or kidney-shaped nuclei.
66-68

 By definition, 75% 211 

of cells must express CD30 (Figure 3B).
1, 69

 These typically express CD4, but CD8 and cytotoxic 212 

markers (granzyme B, TIA-1, perforin) are expressed in over 50% of cases.
67-71

 Cutaneous 213 

lymphocyte antigen (CLA) is  positive, and epithelial membrane antigen (EMA) is negative in 214 

pcALCL, unlike in sALCL.
68

 Anaplastic lymphoma kinase (ALK) translocation, t(2;5), common 215 

in sALCL, is rare in pcALCL, although ALK-positive cutaneous-only disease has been 216 

described, and ALK-negativity is seen in 40-50% of systemic involvement.
66, 72

 Monoclonal 217 

TCR gene rearrangements are found in ≥ 90% of pcALCL. Chromosomal rearrangement of the 218 

DUSP22-IRF4 locus on 6p25.3 has been detected in 28% of cases (also seen in sALCL and 219 

LyP).
68

 220 

 221 
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 222 

III. Subcutaneous panniculitis-like T-cell lymphoma 223 

Clinical Features 224 

Subcutaneous panniculitis-like T-cell lymphoma (SPTCL) clinically mimics panniculitis 225 

(Figure 4)
73, 74

 with female predominance and younger age of presentation (median age 36 but 226 

some studies reporting 20% of patients under 20 years).
75

 In 2005, the WHO-EORTC restricted 227 

SPTCL to those expressing αβ T-cell receptors, distinguishing from the more aggressive γδ T-228 

cell lymphoma which can also present with panniculitic lesions.
1
 SPTCL presents as 229 

subcutaneous, indurated plaques and nodules involving lower extremities and less commonly 230 

upper extremities and trunk.
75, 76

 Lesions rarely ulcerate and resolve with lipoatrophy and 231 

calcification.
75, 77

 PET/CT is used to assess baseline cutaneous disease extent and treatment 232 

response.
78, 79

 233 

Systemic constitutional  “B” symptoms [fevers, night sweats, and weight loss] may be 234 

present in up to 60% of cases, and patients may have cytopenias and transaminitis.
75

 Associated 235 

autoantibodies and autoimmune diseases, primarily systemic lupus erythematosus, but also 236 

sarcoidosis, dermatomyositis, Sjogrens syndrome, and rheumatoid arthritis occur in 13%-40% of 237 

patients.
74, 75, 80

 Hemophagocytic syndrome (HPS), a syndrome of excessive immune activation 238 

characterized by fever, splenomegaly, and hemophagocytosis in bone marrow, spleen, lymph 239 

node, or liver with lab abnormalities (cytopenias, hypertriglyceridemia, and hyperferritinemia),  240 

has been observed in 7-45% in various studies and may be associated with worse outcome.
74-77, 

241 

80, 81
  242 

 243 

 244 
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Histologic and Immunophenotypic Features 245 

SPTCL can mimic other inflammatory panniculitides, including lupus erythematosus 246 

panniculitis (LEP), and presents as a lobular panniculitis of atypical small or medium 247 

lymphocytes with irregular hyperchromatic nuclei.
1
 Neoplastic lymphocytes form a rim around 248 

adipocytes, and fat necrosis, karyorrhexis, and cytophagocytosis are common (Figure 5A).
75, 82, 83

 249 

The cells express CD8+ phenotype (granzyme, TIA-1, and perforin), are positive for βF1, and 250 

negative for CD30, TCRγ/δ, CD56, and EBV, distinguishing from gamma/delta T-cell 251 

lymphoma (PCGD-TCL) and extranodal NK/T-cell lymphoma (ENKTCL) (Figure 5B).
75, 84, 85

 252 

Germline and somatic mutations in HAVCR2, encoding immune response modulator, T-cell 253 

immunoglobulin mucin 3 (TIM-3), can be seen and may be associated with HPS.
86

 Monoclonal 254 

TCR gene rearrangement is seen in most cases. 255 

 SPTCL’s cytotoxic immunophenotype, uncommon in LEP (which is comprised of T-256 

helper and B cells), is a helpful distinguishing feature.
87-89

 Rimming and erythrophagocytosis are 257 

more common in SPTCL, but have been described in both entities. In early SPTCL, histiocytes, 258 

neutrophils, and plasma cells are commonly observed in the absence of significant atypia, adding 259 

to diagnostic difficulty.
84,90

 Aggregates of CD123+ plasmacytoid dendritic cells and lymphoid 260 

follicles with germinal centers and mucin deposition are more characteristic of LEP.
91

 It has been 261 

suggested that Ki-67 and retention of CD7 can be useful in discriminating SPTCL from LEP.
92

 262 

IV. Primary cutaneous CD4+ small/medium T-cell lymphoproliferative disorder and 263 

Primary cutaneous acral CD8+ T-cell lymphoma 264 

 265 

Primary cutaneous CD4+ small/medium T-cell lymphoproliferative disorder 266 
 267 

Clinical Features 268 

Primary cutaneous CD4+ small/medium T-cell lymphoproliferative disorder (PCSM-TCLPD) is 269 

an indolent T-cell lymphoproliferative disorder presenting as a solitary erythematous papule, 270 
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nodule, or plaque, with predilection for the head and neck, followed by upper trunk (Figure 6).
1, 

271 

93-95
 Multifocal lesions are rare.

96, 97
 It is typically seen in adults over 50 years, although pediatric 272 

cases have been reported.
97-101

  273 

Histologic and Immunophenotypic Features 274 

A nodular or diffuse infiltrate of small-to-medium sized pleomorphic lymphocytes in the 275 

dermis, and frequently the subcutis, is observed (Figure 7A).
97, 102

 Focal epitheliotropism and 276 

reactive infiltrates of B-cells, plasma cells, and/or histiocytes are common.
93, 94, 99, 103

 Neoplastic 277 

cells are CD3+, CD4+, CD8-, CD30-, and negative for cytotoxic markers (Figure 7B). 278 

Expression of PD-1, BCL6, and CXCL13 suggests a T-follicular helper phenotype, although the 279 

Ki67 proliferation index is low (5-30%), distinguishing from systemic lymphoma.
99, 102-105

 280 

Monoclonal TCR gene rearrangements are detected in 60-100% of cases.
106, 107

 281 

Primary cutaneous acral CD8+ T-cell lymphoma 282 

Clinical Features 283 

Primary cutaneous acral CD8+ T cell lymphoma (Acral CD8+ TCL) is also indolent, 284 

presenting in adults older than 50 years as a solitary papule or nodule on the ear or other acral 285 

sites (e.g. nose, hands, and feet) (Figure 8).
108-111

  Multifocal presentation is rare. While PCSM-286 

TCLPD may share clinicopathologic features with acral CD8+ TCL, the CD4+ vs CD8+ 287 

phenotypes are distinctive (Table III).
112-114

   288 

Histologic and Immunophenotypic Features 289 

Diffuse dermal and sometimes subcutaneous cutaneous infiltrates of bland, medium-sized 290 

neoplastic cells with irregular nuclei and little cytoplasm are seen.
3, 108, 110

 Necrosis, ulceration, 291 

and angiocentricity are absent, and mitoses are rare.
108, 115

 Tumor cells are CD3+, CD4-, CD8+, 292 

CD30-, and often CD68+ (dot-like pattern).
116

 Cytotoxic markers may be negative. EBV is 293 
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negative and Ki-67 proliferation index is low, distinguishing from aggressive subtypes.
3, 108-110  

 294 

Monoclonal TCR gene rearrangements are usually present. 295 

 296 

VII. Aggressive non-MF/SS CTCL 297 

  298 

Primary cutaneous CD8+ aggressive epidermotropic cytotoxic T cell lymphoma 299 

Clinical Features 300 

Primary cutaneous CD8+ aggressive epidermotropic cytotoxic T cell lymphoma 301 

(AECTCL) presents as rapidly progressing nodules/tumors or annular hyperkeratotic patches and 302 

plaques with early ulceration/necrosis 
3, 117-120

. (Figure 9). The disease primarily affects older 303 

males (median age 77 ).
117, 121, 122

 A poorly defined eczematous or psoriasiform rash may precede 304 

abrupt AECTCL eruption.
117, 123

 Oral mucosa and genital skin may be involved, and 305 

extracutaneous spread is seen (e.g. lungs, adrenal glands, central nervous system), although 306 

lymph node and bone marrow involvement is uncommon.
117, 119, 124

   307 

 308 

Histologic and Immunophenotypic Features 309 

Histologic features can mimic MF with epidermotropic lymphoid infiltrate showing 310 

scattered pagetosis and epidermal aggregates resembling Pautrier microabscesses. However, the 311 

lymphocytes are large and invade the epidermis in a dense front.
125

 Hyperkeratosis or acanthosis 312 

is seen in early papulosquamous presentations, with infiltrates extending to the deep dermis or 313 

subcutis in tumor lesions. Invasion and/or destruction of the vasculature and adnexal structures is 314 

common.
1, 126, 127

 Atypical lymphocytes are CD8+, and express cytotoxic markers granzyme B+, 315 

perforin+ and TIA-1+.
90, 118, 119, 128

. Most cases retain CD7.
129

 The Ki-67 proliferation index is 316 

high, and EBV and CD56 are negative.
119, 126

 In general, AETCL is regarded as TCR αβ+.
119

  317 
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The histologic differential diagnosis includes other CD8+ CTCLs including LyP type D,  318 

pcALCL, or CD8+ MF. The latter presents as hyper- or hypopigmented patches or as solitary 319 

psoriasiform or hyperkeratotic patch/plaque(s) on the lower extremities in pagetoid reticulosis, 320 

both with indolent course.  321 

 322 

Primary cutaneous gamma-delta T-cell lymphoma  323 

Clinical Features  324 

Primary cutaneous gamma-delta T-cell lymphoma (PCGDTCL) is aggressive, presenting 325 

as multiple deep plaques or nodules/tumors on the lower extremities [less commonly trunk and 326 

upper extremities] of patients in the 6
th

 decade of life (Figure 10).
130-132

 Lesions may mimic 327 

panniculitis, but often become progressively ulceronecrotic, unlike inflammatory panniculitides 328 

or SPTCL. Other clinical presentations include scaly plaques resembling mycosis fungoides or 329 

psoriasis which later ulcerate. The extent of skin disease (solitary/localized versus generalized) 330 

does not appear to correlate with prognosis.
133

  331 

B-symptoms are common in PCGDTCL as is HPS with fever, cytopenias, and 332 

hepatosplenomegaly.
134, 135

 While HPS can involve hepatosplenomegaly, true gastrointestinal 333 

involvement is rare, and lymph node and bone marrow involvement is uncommon.   334 

 335 

Histologic and Immunophenotypic Features 336 

The heterogeneity of histological patterns, hitherto lack of reliable standard 337 

immunohistochemical markers for detection of TCR γ/δ chains, and the presence of reactive γδ 338 

T-cell subsets in indolent CTCLs have made PCGDTCL a challenging diagnosis.
55, 129, 136

 The 339 

diagnosis should be made directly by detection of TCR γ or δ staining on tissue specimens, as the 340 
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absence of βF1 expression is non-specific and can be seen in other lymphomas including MF 341 

(Figure 11).  342 

PCGDTCL infiltrates the subcutaneous tissue and, unlike SPTCL, frequently involves the 343 

epidermis and upper dermis, with multiple histologic patterns possible in the same patient.
131, 

344 

133
There may be some similarities to SPTCL such as rimming, or to MF with cerebriform 345 

lymphocytes, epidermotropism, or pagetoid reticulosis-like infiltrates.
133, 137

 Apoptosis, necrosis, 346 

and angioinvasion with angiodestruction are frequently observed, and macrophages engulfing 347 

lymphocytes or other cell types can be seen.
75

 The lymphocytes are medium or large in size, and 348 

often exhibit a double negative (CD4- CD8-) phenotype; however, some cases express CD8, and 349 

variable positivity for other cytotoxic markers and CD56.
1, 133, 138, 139

 EBV is negative. 350 

Monoclonal TCR gene rearrangements are typically seen.
132, 140

 351 

The PCGDTCL immunophenotype can overlap with other aggressive entities- EKNTCL, 352 

nasal type and AECTCL (Table IV). Although γδ T-cell expression can be seen in other 353 

cutaneous lymphomas and reactive conditions, a recent study showed that γδ T-cells comprise a 354 

minority of lymphocytes in these entities (< 25% of lymphocyte population).
55

  355 

PCGDTCL has until recently been understood as an aggressive lymphoma. Recent 356 

research suggests that clinical-pathological and molecular features may have some bearing on 357 

prognosis, with patch-like epidermotropic lesions (often demonstrating a bias toward TCR-delta 358 

Vbeta1) possibly showing a better outcome while deeper lesions tend to have poor prognoses as 359 

traditionally thought.
141, 142

 360 

 361 

VI. Other T-cell lymphomas presenting in the skin 362 
These rare usually systemic T-cell lymphomas share an aggressive course and have non-363 

specific cutaneous manifestations. Salient features of the more common systemic T-cell 364 
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lymphomas involving the skin are included here (Extranodal NK/T cell lymphoma, nasal-type, 365 

Chronic active EBV infection, Adult T-cell leukemia/lymphoma; Angioimmunoblastic T-cell 366 

lymphoma, and Peripheral T-cell lymphoma- not otherwise specified). Other peripheral T-cell 367 

lymphomas and leukemias (including T-cell prolymphocytic leukemia) can also present with 368 

cutaneous involvement, but detailed characteristics of these entities are beyond the scope of this 369 

review.
143

 370 

 371 

Extranodal NK/T cell lymphoma (ENKTCL), nasal-type is an aggressive EBV-associated, 372 

cytotoxic NHL, common in Asia and Central and South America (up to 10% of NHL) and rare in 373 

the U.S. (less than 2% of NHL).
144-151

 The nasopharynx and upper aerodigestive tract are most 374 

commonly involved, with skin the most common site of secondary involvement. Skin is the 375 

primary disease site in 10% of cases with erythematous to violaceous, ulcerative plaques or 376 

tumors involving the trunk and extremities.
129

 Histology shows perivascular atypical lymphoid 377 

infiltrate, expressing CD4, CD56, and EBER-ISH. Cases may or may not demonstrate 378 

monoclonal TCR gene rearrangements. 379 

Chronic active EBV infection (CAEBV) is characterized by persistent infectious 380 

mononucleosis-like syndrome and EBV viremia in an apparent immunocompetent host.
152

 381 

CAEBV was initially thought to be a childhood disease, however, increasing adult cases have 382 

been identified.
153, 154

 Skin manifestations include hydroa vacciniforme-like LPD (HV-like LPD) 383 

and hypersensitivity reactions to mosquito bites. HV-like LPD presents with papulovesicular 384 

eruption on sun-exposed areas, while mosquito bite hypersensitivity presents as ulceronecrotic 385 

lesions at mosquito bite sites. Prognoses vary, with some patients remaining stable with skin-386 

limited disease and others developing multiorgan dysfunction and progression to lymphoma.
3, 152

 387 
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Adult T-cell leukemia/lymphoma (ATLL) is a peripheral T-lymphocytic malignancy 388 

associated with human T-lymphotropic virus, type I (HTLV-I) infection, and is seen in patients 389 

from Japan, Caribbean, South America, and West Africa where HTLV is endemic.
120

 Cutaneous 390 

manifestations occur in 39% to 72% of cases, more frequently in chronic and smoldering 391 

subtypes, and may be the initial presentation in one-third of patients.
155

 Rarely, ATLL may only 392 

present in the skin, often as nodulotumoral lesions, though it may be heterogenous (multipapular 393 

eruption, plaques, patches, and erythroderma) (Figure 12). Increased overall survival in skin-first 394 

ATLL has been reported compared to skin-second/skin-uninvolved patients.
155

 ATLL often 395 

histologically mimics advanced CTCL, with large-cell morphology and a CD4+ TCR αβ 396 

phenotype similar to MF. CD25 is strongly positive, and CD30 may be expressed. HTLV 397 

serologic confirmation is typically used for diagnosis while viral integration studies are the gold 398 

standard.
156

  399 

Angioimmunoblastic T-cell lymphoma (AITL) accounts for 15-20% of peripheral T cell 400 

lymphomas (PTCL),  arising from CD4+ T-follicular-helper cells
157-161

 The skin is affected in 401 

~50% of cases and presents with macules, papules, or plaque-like/nodular eruptions.
162

 AITL is 402 

frequently EBV-positive.
163, 164

 Histology can be subtle in the skin, and immunophenotypic 403 

similarities to PCSM-TCLPD may only be resolved by clinical correlation.   404 

PTCL-NOS is a heterogenous group of lymphomas that do not meet criteria for other types of 405 

T-cell lymphomas. In our experience, PTCL-NOS typically presents as erythematous-violaceous 406 

nodules or plaques (Figure 13). Histology and immunophenotype may vary. Further research is 407 

needed to better characterize this group. 408 

 409 
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VII. Conclusion  411 

Non-MF/non-SS CTCLs are heterogeneous, ranging from generally indolent 412 

lymphoproliferative disorders to aggressive malignancies with poor prognoses. Given the rarity 413 

and variable presentations, key clinical, histologic, and immunophenotypic features are essential 414 

in making the diagnosis. Current research efforts are focused on better classifying these subtypes 415 

and evaluating prognostic and therapeutic markers. 416 

   417 

 418 

 419 

 420 

 421 

 422 

 423 

 424 

 425 

 426 

 427 

 428 

 429 

 430 

 431 

 432 

 433 

Jo
urn

al 
Pre-

pro
of



18 

 

Abbreviation and acronym list:  434 

AECTCL, primary cutaneous CD8+ aggressive epidermotropic cytotoxic T cell lymphoma; 435 

AITL, angioimmunoblastic T-cell lymphoma; Acral CD8+ TCL, acral CD8+ T-cell 436 

lymphoma; ATLL, adult T-cell leukemia/lymphoma; CD30+ LPD, Primary cutaneous CD30+ 437 

lymphoproliferative disorders; CAEBV, Chronic active EBV infection; CTCL, cutaneous T-cell 438 

lymphoma; EBV, Epstein-Barr Virus;  ENKTL, extranodal NK/T cell lymphoma; 439 

EORTC, European Organization of Research and Treatment of Cancer; HPS, hemophagocytic 440 

syndrome; HTLV-1, human T-cell lymphotropic virus type-1; HV-like LPD, hydroa 441 

vacciniforme-like LPD; ISCL, International Society for Cutaneous Lymphomas; LyP, 442 

lymphomatoid papulosis; MF, mycosis fungoides; pcALCL, primary cutaneous anaplastic large 443 

cell lymphoma; PCGDTCL, primary cutaneous gamma-delta T-cell lymphoma; PCSM-TCLPD, 444 

primary cutaneous CD4+ small-medium sized lymphoproliferative disorder; PTCL-NOS, 445 

Peripheral T-cell lymphoma, not otherwise specified; SPTCL, subcutaneous panniculitis-like T-446 

cell lymphoma; SS, Sézary syndrome; TCR, T-cell receptor; T-PLL, 447 

T-cell prolymphocytic leukemia  448 
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Table I. Key Features of CD30+ Lymphoproliferative Disorders 

  Lymphomatoid Papulosis PC Anaplastic Large Cell Lymphoma 

Epidemiology Median age is 5th decade of life Median age is 6th decade of life  

Clinical Features Clustered or disseminated papules or 

nodules that regress and recur 

Rapidly growing, solitary or localized 

group of firm, nodule(s) that may 

ulcerate, tend to be larger than 1cm 

 Predilection for trunk and extremities Predilection for head and neck, and 

extremities 

  Spontaneous regression, frequent 

cutaneous relapse, skin-limited 

although association with other 

lymphoid malignancies (most 

commonly another primary CTCL) 

May spontaneously regress but relapse 

common, rare extracutaneous 

dissemination (10-15%) most commonly 

in regional lymph node 

Histologic Features Varies by subtype (see Table II) Organized in sheets 

  Large irregular lymphocytes 

    Eosinophilic or amphophilic cytoplasm  

Predominant 

Immunophenotype 

CD4+ (Type A,B,C), CD8+ (Type 

D,E), CD30+ 

CD30+, CD4+, ALK-, EMA- , CLA+ 

5-year survival 100% 93% (in early T-stage skin disease) 

ALK, anaplastic lymphoma kinase; CLA, cutaneous lymphocyte antigen; EMA, epithelial membrane antigen; PC, 

primary cutaneous 

Jo
urn

al 
Pre-

pro
of



31 

 

Table II. Histologic and immunohistochemical features, differential diagnosis, and distinguishing characteristics of lymphomatous papulosis subtypes
a
. 

Subtype Histologic Features 

Predominant 

Phenotype Differential Diagnosis  Distinguishing Characteristics 

Type A Wedge Shaped Infiltrate CD4+ / CD8- pcALCL Large solitary or grouped nodules 

(>80%) Large atypical lymphocytes, scattered 

or small clusters (<50% infiltrate) 

CD30+ MF (Transformed) Typically tumors (+/- patches and plaques) 

 Numerous background inflammatory 

cells (histocytes, neutrophils, 

eosinophils) 

 Arthropod bite reaction Clinical presentation 

        

Type B Epidermotropic infiltrate of small to 

medium sized lymphocytes 

CD4+ / CD8- MF (Patch/Plaque) Patches and plaques 

(<5%) CD30+/-   

  Cells with cerebriform nuclei       

Type C Sheets of large atypical lymphocytes 

(>50% infiltrate) 

CD4+ / CD8- pcALCL Large solitary or grouped nodules 

(~10%) CD30+ MF (Transformed) Typically tumors (+/- patches and plaques) 

 Few inflammatory cells  Peripheral T-cell lymphoma Absent or minimal CD30 expression 

   ATLL HTLV-1/2 tumor genome integration 

Type D Epidermotropic infiltrate of cytotoxic 

T-cell like (CD8+) lymphocytes 

CD4- / CD8+ CD8+ aggressive 

epidermotropic T-cell 

lymphoma 

Multiple rapidly evolving plaques and 

nodules 

(<5%) CD30+ Necrosis and erosions 

      Pagetoid reticulosis/CD8+ MF Localized or solitary scaly lesions, 

hypopigmented patches 

Type E   

(<5%) 

Perivascular and angioinvasive 

infiltrates of atypical lymphocytes 

CD4- / CD8+ 

CD30+ 

Other T-cell lymphomas with 

perivascular/angioinvasive 

infiltrates (PTCL, AITL, CD8+ 

aggressive epidermotropic T-

cell lymphoma, cutaneous 

gamma-delta T-cell lymphoma, 

ENKTCL) 

Variable clinical presentation and other 

distinguishing histopathologic and 

immunophenotypic characteristics 

6p25.3 Localized lesions CD4+ / CD8- MF (Transformed) Typically tumors (+/- patches and plaques) 

rearrangement Biphasic growth pattern or 

  (<5%) Epidermis: small cerebriform 

lymphocytes, Dermis: larger 

transformed lymphocytes 

CD4- / CD8+ 

pcALCL 

Typically presents as large and/or 

ulcerating masses and progressive (non-

regressing) clinical behavior 

 

CD30+ 
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AITL, angioimmunoblastic T-cell lymphoma; ATLL, adult T-cell lymphoma/leukemia ;EBV, Epstein-Barr virus ; ENKTCL, extranodal natural killer/T-cell lymphoma; HTLV-1, human T-

cell lymphotropic virus type 1; IHC,immunohistochemistry;MF, mycosis fungoides; pcALCL, primary cutaneous anaplastic large cell lymphoma; PTCL, peripheral T-cell lymphoma; TCR, 

T-cell receptor  

a. Partially adapted from Rein Willemze, Lorenzo Cerroni, Werner Kempf, Emilio Berti, Fabio Facchetti, Steven H. Swerdlow, Elaine S. Jaffe; The 2018 update of the WHO-EORTC 

classification for primary cutaneous lymphomas. Blood 2019  
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Table III.  Key Features of indolent non MF/SS cutaneous T-cell lymphomas   

  PCSM-TCLPD  Acral CD8+ TCL SPTCL 

Epidemiology Median age is 5th decade of life Median age is 5th decade of life  Median age is 3rd decade of life (Female 

predominance) 

Clinical Features Solitary erythematous papule, nodule 

or plaque  

Solitary papule or nodule  Multiple subcutaneous, deeply seated, 

indurated plaques or nodules  

 Predilection for the face, neck or 

upper trunk 

Predilection for ears, hands, feet, or 

nose 

Predilection for lower extremities and 

trunk, and less commonly the upper 

extremities 

 

  

B-symptoms common, association with 

HPS and autoimmune diseases 

Histologic 

Features 

Dermal and sometimes subcutis 

involvement 

Dermal and sometimes subcutis 

involvement  

Invasion of dermis and subcutaneous 

tissue sparing the epidermis and upper 

dermis 

   Lobular panniculitis with atypical 

lymphocyte rimming, fat necrosis, and 

cytophagocytosis common 

  Small to medium pleomorphic cells 

Reactive infiltrates of B-cells, plasma 

cells, and/or histiocytes common 

Bland medium sized cells with 

irregular nuclei 
Small or medium cells with irregular  

hyperchromatic nuclei 

 

Predominant 

Immunophenotype 

CD3+, CD4+, CD8-, CD30-, and PD-

1+ CD3+, CD4-, CD8+, CD30- 

CD3+, CD4-, CD8+, CD56-, βF1+, and 

TCRγ1-, EBV- 

Variable loss of pan-T-cell markers Variable loss of pan-T-cell markers   
5-year survival 100% 100% 80% (lower with concurrent HPS) 

PCSM-TCLPD, Primary cutaneous CD4+ small-medium sized T-cell lymphoproliferative disorder; SPTCL, subcutaneous panniculitis-like T-cell lymphoma; TCL, T-cell 

lymphoma;TCR, T-cell receptor  
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Table IV.  Key Features of select aggressive cutaneous T-cell lymphomas   

  PCAETCL PCGD-TCL  

Epidemiology Presents in 7th decade of life Median age is 6th decade of life  

Clinical Features Rapidly progressive, usually disseminated, ulceronecrotic 

nodules and tumors, or hyperkeratotic patches and 

plaques 

Disseminated, rapidly progressing necrotic and ulcerating 

nodules, tumors and deep plaques  
 

 May spread to extracutaneous sites; lymph nodes and 

bone marrow typically spared 

Lymph nodes and bone marrow typically spared; B-

symptoms common, association with HPS 

 

Histologic Features Dermal infiltrates Invasion of epidermis, dermis, and subcutanous tissue 

 Epidermotropism in a pagetoid or linear distribution, 

epidermal necrosis and ulceration common. 

May occur as mild epidermotropism to marked pagetoid 

reticulosis-like infiltrates, tissue necrosis common 

 Medium sized cells with hyperchromatic round nuclei and 

coarse chromatin 
Medium or large cells containing course clumped 

chromatin 

Predominant 

Immunophenotype 

CD3+, CD4-, CD8+, CD56- CD3+, CD4-, CD8-, βF1-. TCRδ1+ in frozen sections. 

Granzyme B+, perforin+, and TIA-1+ Granzyme B+, perforin+, and TIA-1+ (variable), CD56+ 

(variable) 

EBV- 

  EBV-   

5-year survival 31% 11% 
EBV, Epstein-Barr virus; HPS, hemophagocytic syndrome; NK, natural killer; PCAETCL, primary cutaneous aggressive epidermotropic CD8+ T-cell lymphoma; PCGD-TCL, 

primary cutaneous gamma delta T-cell lymphoma 
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Figure 1. Lymphomatoid Papulosis. Erythematous papules on upper extremity   
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Figure 2. Primary cutaneous anaplastic large cell lymphoma. Solitary ulcerated nodule on lower abdomen  
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Figure 3A. Primary cutaneous anaplastic large cell lymphoma (ALCL). Hematoxylin and eosin, 400x original magnification. Large 

atypical lymphocytes demonstrate characteristic hallmark features: eccentric reniform, c-shaped and wreath or donut shaped nuclei. 

Mitoses are easily identified. 3B. ALCL. CD30 immunohistochemistry, 400x original magnification. CD30 labels more than 75% of 

the atypical cells, enabling the diagnosis.  
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Figure 4A. Subcutaneous panniculitis-like T-cell lymphoma (SPTCL). Large erythematous to violaceous, indurated plaques on lower 

extremity 4B. SPTCL. Subcutaneous nodules and plaques on upper arm. Areas of lipoatrophy at sites of treated disease.  
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Figure 5A. Subcutaneous panniculitis-like T-cell lymphoma (SPTCL). Hematoxylin and eosin, 200x original magnification.  Small to 

medium sized atypical lymphocytes infiltrate the subcutaneous adipose tissue, rimming adipocytes. 5B. SPTCL. CD8 

immunohistochemistry, 200x original magnification. The tumoral lymphocytes are classically CD8+.  
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Figure 6. Primary cutaneous CD4+ small/medium T-cell lymphoproliferative disorder. Solitary erythematous papule on abdomen  
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Figure 7A. Primary cutaneous CD4+ small/medium T-cell lymphoproliferative disorder (SMPTCL). Hematoxylin and eosin, 20x 

original magnification, dermal nodular infiltrate of small to medium sized lymphocytes admixed with histiocytes, eosinophils, and 

plasma cells. 7B. SMPTCL. CD4 immunohistochemistry, 200x original magnification, CD4 immunohistochemistry highlight the 

lesional T-follicle helper lymphocytes 
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Figure 8. CD8+ acral T-cell lymphoma. Solitary pink nodule above eyebrow 
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Figure 9. Primary cutaneous CD8+ aggressive epidermotropic cytotoxic T cell lymphoma. Diffuse erythematous plaques on trunk and 

upper extremities, some with ulceration and crusting. 
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Figure 10. Primary cutaneous gamma-delta T-cell lymphoma. Erythematous, deep plaques with focal ulceration and necrotic crusting 

on lower extremities  
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Figure 11A. Primary cutaneous gamma-delta T-cell lymphoma (PCGDTCL). Hematoxylin and eosin, 200x original magnification. 

Medium to large sized lymphocytes are pleomorphic and hyperchromatic, obscuring normal architecture of epidermal, dermal and 

subcutaneous structures. 11B. PCGDTCL. TCR-delta immunohistochemistry, 200x original magnification. TCR delta shows  > 50% 

of the infiltrate to be comprised of gamma/delta T-cells. 
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Figure 12A. Adult T-cell leukemia/lymphoma. Pink to tan monomorphic papules coalescing on trunk. 12B. Adult T-cell 

leukemia/lymphoma. Multiple firm erythematous to violaceous nodules on lower extremities.  
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Figure 13. Peripheral T-cell lymphoma not otherwise specified. Erythematous papulonodules on trunk  
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Clinical Features and Differential Diagnosis Key Points 

Primary cutaneous CD30+ lymphoproliferative disorders  

1. Lymphomatoid papulosis (LyP) typically presents on the trunk or extremities as recurring 

crops of papules and nodules that resolve over several weeks, with excellent prognosis. 

2. The histologic differential diagnosis includes other CD30+ lymphoproliferative disorders, 

including primary cutaneous anaplastic large cell lymphoma (pcALCL) or transformed 

MF, or CD30+ reactive inflammatory dermatoses, such as arthropod bites or pityriasis 

lichenoides.   

3. PcALCL presents on the head, neck, and extremities as rapidly growing, solitary or 

grouped nodules that may ulcerate.  

4. Relapses are common and extracutaneous involvement may occur, however limited skin 

pcALCL has a favorable prognosis (5-year survival rates of 95%) 

 

Subcutaneous panniculitis-like T-cell lymphoma 

1. Subcutaneous panniculitis like T-cell lymphoma (SPTCL) presents as subcutaneous, 

poorly circumscribed, indurated plaques or nodules on the extremities. Systemic B-

symptoms are common, and there is an association with autoimmune diseases. 

2. The clinical and histologic differential diagnosis includes reactive panniculitides 

including lupus panniculitis and more aggressive T-cell lymphomas including primary 

cutaneous gamma delta T-cell lymphoma (PGCD-TCL), although latter often presents 

with ulcerated lesions. 

3. SPTCL has an indolent clinical course with a 5-year survival of 87%, although presence 

of hemophagocytic syndrome (reported in 7-45% of cases) is associated with poor 

outcome. 

 

Primary cutaneous CD4+ small/medium T-cell Lymphoproliferative disorder, Primary 

cutaneous acral CD8+ T-cell lymphoma 

1. Primary cutaneous CD4+ small/medium T-cell lymphoproliferative disorder (PCSM-

TCL) typically presents as a solitary papule, plaque, or tumor on the head, neck, or upper 

trunk while primary cutaneous acral CD8+ T-cell lymphoma (acral CD8+ TCL) presents 

as a solitary papule or nodule localized to the ear or other acral sites including the nose, 

hands, and feet.   

2. The histologic differential diagnosis of acral CD8+ TCL includes other cytotoxic CD8+ 

CTCL, while the histologic differential diagnosis of PCSM-PTCL includes  other T-cell 

lymphomas with follicular helper phenotype, cutaneous B-cell lymphomas, and 

pseudolymphoma. 

3. PCSM-TCL and acral CD8+ TCL have an excellent prognosis with 5-year survival rate 

of 100% 

Primary cutaneous CD8+ aggressive epidermotropic cytotoxic T cell lymphoma 
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1. Primary cutaneous CD8+ aggressive epidermotropic cytotoxic T-cell lymphoma 

(AECTCL) presents as rapidly progressive ulceronecrotic nodules and tumors, or 

hyperkeratotic patches and plaques that can ulcerate 

2. The histologic differential diagnosis includes other CD8+ CTCLs  

3. AECTCL is clinically aggressive and has a 5-year survival of 31%. 

 

Primary cutaneous gamma-delta T-cell lymphoma 

1. Primary cutaneous gamma-delta T-cell lymphoma (PCGDTCL) typically presents on the 

extremities as disseminated, rapidly progressing, necrotic and ulcerating nodules, tumors 

and deep plaques, but scaly plaques that mimic MF and psoriasis may be seen in patients 

2. Systemic B-symptoms are common and there is an association with hemophagocytic 

syndrome 

3. PCGDTCL has an aggressive clinical course and poor prognosis (5-year survival of 11%) 

 

Other T-cell lymphomas presenting in the skin 

 

1. Systemic peripheral T-cell lymphomas  (PTCLs) are rare, share an aggressive course, and 

have heterogenous cutaneous manifestations 

2. ENKTL (EBV associated) presents as ulcerating plaques or tumors that may extend into 

the nose, sinuses, or palate, with poor prognosis 

3. ATLL (HTLV associated) is subdivided into four subtypes with cutaneous manifestations 

in 39% to 72% of cases. Skin manifestations include nodulotumoral lesions, 

maculopapular eruption, plaques, patches, and erythroderma. 
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Histologic and Immunophenotypic Features Key Points 

Primary cutaneous CD30+ lymphoproliferative disorders 

1. There are five histologic (A-E) and one genetic WHO (chromosome 6p25.3 

rearrangement) recognized subtypes of LyP. 

2. Type A is the most common subtype (75-80% of cases) and all subtypes express CD4 

except for types D and E which express CD8 

3. PALCL consists of nodular dermal infiltrates with at least 75% of cells expressing CD30. 

4. Cutaneous lymphocyte antigen (CLA) is typically positive and epithelial membrane 

antigen (EMA) and anaplastic lymphoma kinase (ALK) is negative in pcALCL, in 

contrast to sALCL 

 

Subcutaneous panniculitis-like T-cell lymphoma 

1. SPTCL consists of a lobular panniculitis, with neoplastic lymphocytes rimming the fat, 

fat necrosis, and cytophagocytosis. 

2. Neoplastic cells express cytotoxic CD8+ phenotype (granzyme, TIA-1, and perforin), and 

are positive for βF1 

3. Cytotoxic phenotype, fat rimming, and erythrophagocytosis are more common in SPTCL 

over lupus panniculitis, while aggregates of CD123+ plasmacytoid dendritic cells and 

lymphoid follicles are more characteristic of lupus panniculitis. 

 

Primary cutaneous CD4+ small/medium T-cell LPD, Primary cutaneous acral CD8+ T-cell 

lymphoma 

1. PCSM-TCLPD and acral CD8+ TCL consist of nodular or diffuse infiltrates of small to 

medium pleomorphic lymphocytes in the dermis. 

2. The neoplastic T-cells of PCSM-TCLPD are CD4+/CD8-, with expression of PD-1, 

BCL6, and CXCL13 suggesting a T-follicular helper phenotype and low Ki67 

proliferation index. 

Primary cutaneous CD8+ aggressive epidermotropic cytotoxic T cell lymphoma 

1. Early papulosquamous lesions are characterized by hyperkeratosis and acanthosis with 

infiltrates extending to the deep dermis or subcutis in tumor lesions.  

2. AECTCL may have pagetoid epidermotropism mimicking MF, and invasion and 

destruction of the vasculature and adnexal structures is common. 

3. Atypical lymphocytes express CD8+ cytotoxic phenotype (granzyme B, perforin, TIA-1) 

with absent CD56 and EBV expression. 

Primary cutaneous gamma-delta T-cell lymphoma 

1. PCGDTCL infiltrates the subcutaneous tissue and, unlike SPTCL, frequently involves the 

epidermis and upper dermis 
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2. Apoptosis, necrosis, angioinvasion/angiodestruction are frequently observed, and 

macrophages engulfing lymphocytes can be seen. 

3. Cells express either TCR γ or δ and are frequently CD4/CD8 double negative. 
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