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Introduction

Primary cutaneous lymphomas have an estimated
annual incidence of 1.0-1.5/100,000 and are the
second most common group of extranodal lym-
phomas. Despite their relative rarity, there has
been an increasing incidence of cutaneous lym-
phomas in the United States from 5 to 13 per mil-
lion person-years over 25 years reported on 2005
(SEER data) (Bradford et al. 2009). Peripheral
T-cell lymphomas comprise 12 % of all lympho-
mas, a minority compared to the more common
non-Hodgkin B-cell lymphomas (Swerdlow et al.
2008). Diagnosis of these rare T-cell lymphomas,
especially those that arise in the skin, is challeng-
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ing. Of all peripheral T-cell lymphomas (PTCLs),
four out of five are extranodal, and a majority of
the peripheral location involves the skin (Groves
et al. 2000).

Of the primary cutaneous lymphomas in the
United States, primary cutaneous T-cell lympho-
mas (MF/Sezary syndrome (SS), PTCL-u, CD30
T-cell lymphomas, and the rare types) represent
71 % of all primary cutaneous lymphomas,
whereas primary cutaneous B-cell lymphomas
account for the remainder of cases (Bradford
et al. 2009). Mycosis fungoides (MF) is the most
frequent CTCL representing more than half of
this group (Bradford et al. 2009). The overall
annual age-adjusted incidence of CTCL was 6.4
per million persons. Incidence was higher among
blacks (9.0x 1075) than among whites (6.1 x 1075)
and was higher among men (8.7x107%) than
among women (4.6 x 107°). Incidence was corre-
lated with high physician density, high family
income, high percentage of population with a
bachelor’s degree or higher, and high home val-
ues. The incidence appears to be increasing both
in North America and in Europe (Criscione and
Weinstock 2007; Jenni et al. 2011). Although MF
is an indolent disease, histologic and clinical pro-
gression is seen over time. Transformed MF
occurs up to 7 % of early but up to 23 % in
advanced cases, especially higher in tumor stage
(Lai et al. 2012).

The term primary cutaneous T-cell lymphoma
(pCTCL) refers to cases of cutaneous T-cell lym-
phomas that present in the skin without extracu-
taneous involvement at the time of diagnosis
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(Willemze et al. 2005). For prognostic and
therapeutic reasons, this has to be differentiated
from the similar other non-MF cutaneous T-cell
lymphomas, identical-appearing secondary lym-
phomas, or even T-cell lymphomas masquerad-
ing as sarcoma (Alekshun et al. 2008; Rezania
et al. 2007). Secondary lymphomas that involve
the skin at presentation derived from systemic
loci represent 25 % of all cutaneous lymphomas.

While mycosis fungoides generally presents
with a protracted indolent course, the non-MF
group of cutaneous PTCLs has a wide range of
clinical behaviors. For example, primary cutane-
ous CD30+ anaplastic large cell lymphoma
(c-ALCL) has good prognosis and rarely dissemi-
nates, with an estimated 5-year survival greater
than 90 % (Bekkenk et al. 2000; Liu et al. 2003; Yu
et al 2008), while primary cutaneous peripheral
T-cell lymphoma, unspecified (PTCL-u), presents
with a more aggressive generalized presentation
that frequently spreads systemically and is often
resistant to chemotherapy, with an estimated
S5-year survival of 15 % (Beljaards et al. 1994;
Grange et al. 1999; Bekkenk et al. 2003).

Some of the difference in frequency rates
reported among PTCLs may be related to the use
of less than precise terminology. For example,
the relative frequency between cutaneous PTCLs
reported by Bradford et al. differs from the
WHO-EORTC data because the former used
cutaneous PTCL as a group, while the latter used
the more exact PTCL-u for that category. In the
Surveillance, Epidemiology, and End Results
(SEER) incidence rate data of 3,884 cutaneous
lymphomas in the United States from 2001 to
2005, the primary cutaneous peripheral T-cell
lymphoma (PTCL) group frequency is 20.8 %,
and the CD30 lymphoproliferative group com-
prise 10.2 %, and the rare PTCLs like gamma-
delta, angioimmunoblastic, subcutaneous
panniculitic T-cell lymphoma, extranodal NK/T,
and adult T-cell lymphoma/leukemia represent
about 1 % of all cutaneous lymphomas (Bradford
et al. 2009). In this regard, the terminology in the
SEER study did not use PTCL, unspecified, but
instead called this group “ primary cutaneous
PTCL” which is a heterogeneous group. In sup-
port of this observation is the reported longer
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overall 5-year survival rate in primary cutaneous
PTCL category compared to the generally
reported shorter rate in PTCL-u in most litera-
ture. In contrast, the frequency data used by
WHO-EORTC was based on terminology
PTCL-u; hence the CD30 + lymphoproliferative
diseases are the second most common lymphoma
after MF, instead of PTCL-u (Willemze et al.
2005).

Markers in Transformed MF

Additionally, a subset of these cells show
increased expression of activation markers such
as CD25 (interleukin 2 receptor family) and
CD30 receptors (Zhang et al. 1996; Wasik et al.
1996). Activated B and T cells compose the
transformed neoplastic tumor cells. These cells,
usually medium or large in size, also express acti-
vation antigen CD30, a member of the tumor
necrosis family (az-Cascajo 2001; Cepeda et al.
2003; Droc et al. 2007; Eckert et al. 1989; Edinger
et al. 2009; Gallardo et al. 2002; Gniadecki and
Rossen 2003; Kadin 2006; Kempf et al. 2012;
Kikuchi et al. 1992). Similarly, the interleukin-2
family of receptors (Boehncke et al. 1993; Jakob
et al. 1996; Kelley and Parker 2010) is noted to
be present. Both antigens are seen in certain T-
and B-cell lymphomas of the skin. In addition,
high levels of Bcl2 proteins are expressed in
transformed MF (Benner et al. 2009; Adachi and
Horio 2008).

Follicle Helper T Cell as Putative
Origin of Nodular T-Cell Lymphomas
in the Skin

Germinal or follicle center T cells co-localize in
B-cell-dominant germinal centers recognizable
as rounded nodules in the dermis or subcutis.
This T helper subset expresses follicle helper
T-cell markers CD279, CD10, CD4, BCL-6, and
CD57. Programmed death-1 (PD1, CD279a)-
positive T cells localize in the ridge between ger-
minal centers and the mantle and are an often
used marker of follicle helper T cells (Blank and
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Mackensen 2007; del Rio et al. 2005; Kantekure
et al. 2012; Wang et al. 2007).

Many of the nodular neoplastic T-cell tumors
discussed here that arise from helper T cells, the
follicle helper T cells, the CD30 + T cells, and
the gamma-delta T-cell subset, have putative his-
togenetic origin from lymph nodes to the skin via
homing receptors cutaneous lymphocyte antigen
(CLA) and cell chemokine CCR10 as part of the
innate or adaptive immune system (Kim et al.
2006; Hudak et al. 2002; Kabelitz and He 2012;
Kabelitz et al. 2005; Lanier et al. 1986; Lanier
2005). T-cell lymphomas that present in a nodu-
lar or follicular pattern may have this growth pat-
tern presumably owing to their expression of
follicle helper phenotype such as CD10 or PD-1.
This group, which comprises the tumors forming
the neoplastic nodular pattern, is postulated to
include angioimmunoblastic T-cell lymphoma
(AITCL), CD4 + pleomorphic T-cell lymphoma,
the nodular subsets of PTCL-U, or cutaneous
ALCL (Battistella et al. 2012; Ferenczi 20009;
Gammon and Guitart 2012; Gaulard and de Leval
2011; Hu et al. 2012; Huang et al. 2009). In par-
allel, the cutaneous gamma-delta T-cell lym-
phoma is seen to localize following the normal
predilections in the subcutaneous, dermis, and
follicle epidermis via other idiopathic means.

Pathogenesis: Genotypic and Cellular
Signal Pathway Profiles

For the majority of T-cell lymphomas, the patho-
genesis is uncertain, although recent DNA profil-
ing studies suggest that immunophenotypic
profile and the T helper cytokine profile of the
malignant T cells drive the pathogenesis and lead
to dysregulation of normal immunity.

Gene expression profiling results show dis-
tinct signatures that predispose some types to
stay within the skin environment and other genes
predispose to dissemination and more aggressive
course, as previously noted with MF and Sezary
cells, but are also seen in skin-trophic c-ALCL
and systemic-trophic cPTCL, also refered to as
cPTCL, NOS or cPTCL, u (Ballabio et al. 2010;
van Kester et al. 2010, 2011, 2012; Tracey et al.
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2002, 2003). Increasing evidence also suggests
that genetic and epigenetic profiles are key to
clinical and biological behavior. There is evi-
dence for epigenetic instability and promoter
methylation in CTCL as well as their aggressive
forms (Scarisbrick et al. 2003). DNA profiling
studies showed inactivation of tumor suppressor
genes (Scarisbrick et al. 2002), cell cycle dys-
regulation, defective DNA repair, disruption of
apoptosis signaling, and, in advanced tumor stage
MEF, promoter hypermethylation of the p/6 gene
(Navas et al. 2000). Tumor promotion in MF is
postulated to be due to a combination of apopto-
sis signaling breakdown through increased tumor
necrosis factor expression and promotion of
apoptosis through inhibition of signal caspases.
More practically, increased T-cell proliferation
(higher Ki67 expression) occurs in transforma-
tion of patch/plaque stages to advanced IIb tumor
stage (Tracey et al. 2003; Wozniak et al. 2009).

Discussion of Individual Entities

Primary Cutaneous Peripheral T-Cell
Lymphoma, Unspecified

Definition

All cutaneous peripheral T-cell neoplasms that do
not fit the better defined subtypes of PTCLs entities
under the WHO-EORTC classification (Willemze
et al. 2005) and that could be delineated from the
provisional categories of pleomorphic CD4 +
T-cell lymphoma, cutaneous gamma-delta, and
epidermotropic CD8-positive T-cell lymphoma.
Morphologically, PTCL-u comprise at least 30 %
large cells and, phenotypically, lack CD30 surface
membrane antigen (Bekkenk et al. 2003; Zucca
and Zinzani 2005; Fink-Puches et al. 2002).

Epidemiology

PTCL-u affects middle-aged to elderly individu-
als (median age 68 years, range 20-87 years),
with a male to female ratio of 2.5:1 (Bekkenk
et al. 2003; Beljaards et al. 1994). In the WHO-
EORTC classification, PTCL-u ranks third in
incidence, after the CD30+ lymphoproliferative
disease, which is the second most common after
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Fig. 10.1 Peripheral T-cell lymphoma, unspecified,
showing clustered pustular plaque/nodule with satellite
lesions

MF/Sezary syndrome (Willemze et al. 2005).
PTCL-u cases have concurrent extranodal dis-
ease in 78 % of which skin involvement com-
prises about a fifth of cases so a diagnosis of
PTCL-u in the skin requires a search for dissemi-
nated disease elsewhere including bone marrow
disease (Savage et al. 2004).

Clinical Appearance of Lesions

Localized but more frequently generalized
plaques or nodules are usually present (Fig. 10.1).
These cases may be associated with systemic
lymphoma, especially upon relapse (Willemze
et al. 2005; Bekkenk et al. 2003; Zucca and
Zinzani 2005).

Pattern of Infiltration

Diffuse and nodular (82 %) or band-like pattern
(18 %) infiltrates occur in the dermis (Fig. 10.2a—
¢). Epidermotropism (27 %) is generally limited
or absent. In less than 10 % of these cases, fol-
liculotropism was present with less than 15 %
with angiodestructive pattern (Bekkenk et al.
2003) (Fig. 10.3a—c).

Cytomorphology

For the designation of PTCL, the large cells (the
neoplastic cells in which the nuclei are larger
than macrophage nuclei or alternatively at least
4x the nuclear diameter of small lymphocytes)
(Fig. 10.4a, b) represent at least 30 % of the total
tumor cell population. Mitosis is frequent
(Beljaards et al. 1994; Zucca and Zinzani 2005;
Savage et al. 2004). This characteristic delineates

pleomorphic small- and medium-sized CD4+
T-cell lymphomas (also called primary cutaneous
small and medium-sized T-cell lymphoma) which
show less than 30 % large cells. There is variable
admixture with small lymphocytes and histio-
cytes and less commonly with sparse eosinophils
and plasma cells (Bekkenk et al. 2003) (Fig. 10.5).

Immunophenotype

The neoplastic cells are often CD4 positive and
by definition lack CD30, the latter delineating
this heterogeneous group from CD30-positive
T-cell lymphomas. And in many cases, one or
more “mature” T-cell antigens are coexpressed,
absent, or diminished ( Fig. 10.6) (Savage et al.
2004; Bekkenk et al. 2003). Rare CD56 expres-
sion is seen, but a third of the cases express cyto-
toxic proteins (granzyme B, TIA-1) (Bekkenk
et al. 2003). CD8+, double CD4-/CD8-negative,
or CD4-/CD8-positive cases account for a minor-
ity (Fig. 10.7) (Bekkenk et al. 2003). Admixed B
cells (5-10 %) were observed in less than 10 % of
biopsies (Bekkenk et al. 2003), and sometimes
tumor cells are weakly coexpressing CD20 or
CD79a (Fig. 10.8). The prognostic significance
of Thl or Th2 chemokine receptor expression
appears to divide PTCL-u into favorable and
unfavorable groups. Those with expression of
CCR4 (Th2), which correlates with CD25 expres-
sion, appear to have poorer clinical outcome than
those with a Thl profile (Tsuchiya et al. 2004;
Ishida et al. 2004; Ishida and Ueda 2011).

Cytogenetics and Molecular Findings
TCR genes are clonally rearranged, but no specific
karyotypic lesions are found (Bekkenk et al. 2003).

Clinical Behavior

Although primary cutaneous form is seen in
practice, this disease presents in a largely sys-
temic fashion with advanced tumor stage, albeit
with a high frequency of the extranodal and skin
involvement at presentation (Savage et al. 2004).
Prognosis is poor, with a 5-year survival rate of
less than 20 % (Willemze et al. 2005). No differ-
ence has been observed between patients who
present with solitary and those who have general-
ized skin involvement (Bekkenk et al. 2003).
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Fig. 10.2 The low-power histologic patterns of lichenoid with dermal (a), nodular, and diffuse (b) as well as CD3+
T-cell immunostain (c¢) in peripheral T-cell lymphoma, unspecified
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Fig. 10.3 (a) Epidermotropism, (b) folliculotropism, and (¢) angiodestructive pattern in PTCL-u are also sometimes
seen

Differential Diagnosis

MF transformed type, primary cutaneous small-
and medium-sized T-cell lymphoma, or other
aggressive cutaneous peripheral T-cell lympho-
mas (Rezania et al. 2007) (see Tables 10.1 and
10.2) or systemic lymphomas involving the skin
are included in the differential diagnosis. Please
refer to the discussion of the above entities within
this chapter. Systemic PTCL-u has to be consid-
ered in the differential, especially considering
that this predominantly nodal or viscerotropic
lymphoma has predilection for skin involvement
(Zucca and Zinzani 2005).

Systemic PTCL-u or Peripheral T-Cell
Lymphoma, NOS

This group has an incidence rate of about 6 % of
all non-Hodgkin lymphoma (Rudiger et al. 2002)
and accounts for about a third of all PTCLs in
western countries (Agostinelli et al. 2008; Rizvi
et al. 2006). Patients are usually adults with 2:1
male to female ratio and present with nodal or
visceral disease as the main clinical picture
(Swerdlow et al. 2008). There is heterogeneity in
pathology, and about half show morphological
and molecular variability that echoes the term
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Fig. 10.4 PTCL-u. (a) The large neoplastic cell nuclei
are larger than macrophage nuclei (stars) or (b) alterna-
tively at least 4x the nuclear diameter of small lympho-
cytes (arrows) and represent at least 30 % of the cells.
Note the atypical mitoses

Fig.10.5 PTCL-u. Variable
admixture with small lympho-
cytes, histiocytes, and less
commonly with sparse
eosinophils and plasma cells

“not otherwise specified” (Agostinelli et al. 2008;
Went et al. 2006). Hence, diagnosis is made when
other specific T-cell lymphomas are excluded.
Tumor cells are invariably positive for BF1 and
variably express CD4+, CD52+, and CD8 +/—
immunophenotypes, with frequent antigen loss;
double positive or negative CD4/CDS are seen in
more than half and Ki67 in greater than 80 %
(Went et al. 2006). CD56 is seen in neoplastic T
cells (Went et al. 2006). CD30, CD15, and CD20
are aberrantly seen in less than 10 % suggesting
Hodgkin and B-cell non-Hodgkin in the differen-
tial (Quintanilla-Martinez et al. 1994, 1999; Yao
et al. 2001). There is a high predilection to
involve extranodal sites such as the liver, bone
marrow, gastrointestinal tract, soft tissue, and
skin (Zucca and Zinzani 2005; (Alekshun et al.
2008). The 5-year overall survival is 30-35 %, an
intermediate rate, using standard chemotherapy
(Savage et al. 2004). Extranodal presentations
predict an even poorer prognosis. For example,
cases with skin involvement as a primary that
have progressed to systemic disease have a poorer
prognosis, with a 5-year overall survival rate of
less than 20 % (Willemze et al. 2005). No differ-
ence has been observed in patients presenting
with solitary or generalized skin involvement
(Bekkenk et al. 2003).
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Fig.10.6 PTCL-u with aberrant T antigens: CD7 positive (a), CD5 weak (b), lacking CD4 (c¢), and by definition CD30
negative or sparse (d)

Fig. 10.7 CD8-positive PTCL-u cases are not infrequent (a). One or more “mature” T-cell antigens are aberrantly
decreased or lost; (b) in this case, CD3-positive cells are much decreased
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Fig.10.8 (a) CD4-positive PTCL-u with (b) coexpression aberrantly of B-cell antigen, CD20

Table 10.1 Pathology, cytogenetics, and molecular biology of rare subtypes of mature T/NK-cell lymphoma

Molecular

Lymphoma type Morphology Immunophenotype Cytogenetics biology References
Cutaneous yd Epidermal, dermal, CD3+/CD2+/ CD56+/ Nonspecific TCR genes Willemze et al.
T-cell lymphoma subcutaneous cytotoxic proteins+ are 2005

perivascular (TIA-1, granzyme B, and rearranged, Toro et al.

cytophagic perforin/CD4—/CD8=/ EBYV absent 2000

histiocytes, BF1+ y/d +/CD5-)

psoriasiform

epidermal

hyperplasia
Primary Medium- to CD4+/CD30- Nonspecific TCR genes Willemze et al.
cutaneous large-sized are 2005
peripheral T-cell pleomorphic or rearranged  Bekkenk et al.
lymphoma, immunoblast-like 2003
unspecified >30 %
Primary Nodular infiltrates, CD3+/CD4+/CD8-/ or Nonspecific TCR genes Willemze et al.
cutaneous small to medium CD8+/CD30—/cytotoxic are 2005
small- to lymphocytes <30 % proteins—(granzyme B, rearranged  Bekkenk et al.
medium-sized large pleomorphic ~ TIA) 2003
T-cell lymphoma cells
Extranodal Angiodestructive CD56+/CD2+/cytoplasmic del 6(q16-q27), TCR genes Willemze et al.
NK/T-cell necrosis, CD3e+/cytotoxic granule  del 13(q14—q34) are germ 2005
lymphoma, nasal polymorphous proteins+(TIA-1, line, EBV+, Santucci et al.
type infiltrate admixed  granzyme B, and mutations 2003

with inflammatory  perforin)/sCD3—/ of k-ras

cells

CD4-/CD8-
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Table 10.2 Clinical features of rare subtypes of mature T/NK-cell lymphoma

Primary cutaneous
peripheral T-cell

Cutaneous Y0 lymphoma,
T-cell lymphoma unspecified

Median age, 61 (25-91) 68 (20-87)

years (range)

M/F ratio 1.5 2.5

Clinical Disseminated Solitary or

presentation plaques, generalized nodules,
nodules, tumors  tumors
with ulceration,
necrosis

Therapy Systemic Anthracycline-based
combined CT combined CT = RT
(chemotherapy)

5-year disease 0 % 20 %

spec survival rate

Median overall ~ 15-31 22

survival

(months)

Transformed Mycosis Fungoides

Introduction

Transformation of cutaneous T-cell lymphoma
was first described by Lukes and Collins (1974).
Because of the adverse effect on prognosis, a
number of reports have been published since then
to better identify and diagnose these cases. The
presence of tumor MF clinically is not a sine qua
non for a diagnosis of large cell transformation,
and tumor MF may not show histologic evidence
of transformation (Cerroni et al. 1992). Indeed,
large cell transformation could be seen in both
early and advanced MF (Lai et al. 2012). Hence,
the diagnosis of large cell transformation of
mycosis fungoides always requires histologic
and cytological confirmation (Salhany et al.
1988; Dmitrovsky et al. 1987).

Tumor MF is one of the three facets of clinical
progression; the others include nodal or visceral
dissemination. Biopsy may show diffuse to nodu-
lar infiltrates with histologic evidence of large
cell transformation of small cerebriform cells,
which are sometimes referred to as “blastic” cells
(Kamarashev et al. 2007), or histology may not
contain a significant number of large cells in
close to half of cases of tumor MF (Cerroni et al.

Primary cutaneous T-cell

lymphoma CD4+ small/  Extranodal NK/T-cell
medium lymphoma, nasal type

53 (3-90) 50

1:1 32

Solitary plaques tumors,  Localized: destructive tumor
papules of nasal cavity/nasopharynx

Disseminated: plaques,
tumors + ulceration

Limited stage: RT + CT
Disseminated: CT or CT+RT

Solitary lesion: excision,
RT (radiotherapy)

Disseminated: PUVA,
IFN-a, cyclophosphamide

75 % 17-40 %

See text 45 (skin only)

1992). Hence, accurate diagnosis of large cell
transformation requires the histopathologist to
count the number of large cells.

Definition

Large cell transformation is defined as having
large cells (nuclei >4 times the size of a small
lymphocyte) (Vergier et al. 2000), in 25 % or
more of the dermal infiltrate or as cohesive nod-
ules composed of large cells. Similar dire prog-
nosis is noted if large cells comprise greater than
25 % or 50 % of cells (Vergier et al. 2000). This
distinction from MF is very important since the
course of MF is generally protracted except when
superimposed with large cell transformation,
development of tumors, or dissemination.

Epidemiology

About 855 % of MF patients undergo transfor-
mation, with 65 years as the average age at trans-
formation (Vergier et al. 2000; Salhany et al.
1988; Greer et al. 1990; Cerroni et al. 1992). The
incidence of transformation of mycosis fungoi-
des varies according to the stage, being very rare
in early stage MF reported to be from 0.5 to 7 %
(Lai et al. 2012) to as much 31 % in stages IIB—
IV and as much as 46 % in those with T3 tumors
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Fig. 10.9 Mycosis fungoides tumor stage (arrows) with
histologic large cell transformation commonly occurs in
the skin, here with antecedent macules, plaques, and
papules

(Diamandidou et al. 1998). Tumor stage T3 has
the highest incidence of transformation.

The median time to transformation from the
time of initial diagnosis was reported to range
from about a year to 6.5 years, dependent on
varying length of clinical follow-up (Greer et al.
1990; Vergier et al. 2000). About a quarter pre-
sented before 2 years from diagnosis. The cumu-
lative probability of transformation is 39 %
happening between 1 year and about 12 years
(Diamandidou et al. 1998).

A clinically advanced stage higher than tumor
stage IIB predict up to 31 % will have large cell
transformation versus 14 % in the lower stages.
Once transformation occurs, the survival from
disease of patch, plaque, and tumor stages was
7.2,2.3, and 1.8 years, respectively (Kamarashev
et al. 2007). The proposed ISCL/EORTC classifi-
cation revision requires the size of at least one
tumor to be at least 1.5 cm in diameter to meet the
definition of tumor in T; (Olsen et al. 2007).
However, biopsy is needed early on as trans-
formed MF may be seen in 13 % of MF patients
without clinical evidence of tumor formation
(Vergier et al. 2000).

Clinical Appearance of Lesions

The most common location of transformation
occurs in the skin (Fig. 10.9), but other uncom-
mon sites like CNS are reported. Transformation
often occurs in lymph nodes, where transforma-
tion is detected first in 35 % (Salhany et al. 1988;
Vergier et al. 2000). In the skin, transformed MF
are usually associated with multiple skin lesions
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and plaques or tumors (Cerroni et al. 1990) or
rarely as solitary nodules (Vergier et al. 2000;
Greer et al. 1990). Painful: ulcerations that may
be reddish, indurated, or elevated, and pruritic;
and dry well-demarcated tumors are observed.
These tumors are usually located in sun-unex-
posed areas such as the abdomen, breast, but-
tocks, trunks, or neck (Berger et al. 2011; Greer
etal. 1990). True de novo transformed MF at pre-
sentation is reported but probably very rare, con-
sidering that 18 % (Vergier et al. 2000) to 36 %
(Diamandidou et al. 1998) of cases that presented
within months of diagnosis as MF transformation
have had a long history of dermatitis that were
suggestive of MF.

Extracutaneous disease noted in about 1 % of
a large multivariate survival study is associated
with clinical evidence of tumors (T3 stage) in
61 %, noted commonly in the lung, oro-
nasopharynx, and central nervous system (Agar
et al. 2010).

Pattern of Infiltration

Most of the transformed cases showed a diffuse
pattern (Fig. 10.10), sometimes forming
micronodules, with lichenoid and patchy pattern
in the minority (Diamandidou et al. 1998). Other
reports show tumor nodules or large cells located
in upper dermal to subcutaneous tissue (Vergier
et al. 2000). There is often a decrease in epider-
motropism and increased large cells, usually
away from hair follicles or epithelia but within
the dermis or subcutis (Salhany et al. 1988). The
large transformed cells in the dermis often extend
from the dermal-epidermal interface into the sub-
cutaneous tissue. A narrow grenz zone, some-
times with reactive fibrosis, frequently separates
the epidermis from the dermal tumor in the cen-
tral portion of the mass. Epidermis may be
ulcerated, rarely show Pautrier’s microabscesses,
and if present usually are comprised of cerebri-
form cells and large transformed cells (Fig. 10.11)
(Salhany et al. 1988).

Cytomorphology

The large cells have round to oval vesicular nuclei,
large nucleoli, and moderately abundant ampho-
philic cytoplasm; sometimes these cells show
nuclear irregularity, and along with conspicuous
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Fig.10.10 Transformed
tumor stage MF, histologi-
cally with a diffuse pattern

Fig. 10.11 Transformed tumor stage M. (a) Pautrier’s
microabscesses overlying lichenoid pattern. (b) Closer
view of microabscess with hyperchromatic cerebriform
and large transformed cells with lobated nuclei

nucleolus, these cells appear as multinucleated or
Reed-Sternberg-like cells although classic Reed-
Sternberg cells are rare (Fig. 10.12) (Salhany
et al. 1988). The cytopathology of transformed
cells appears variously as either medium to large
pleomorphic, anaplastic, immunoblastic, or
unclassified (Fig. 10.13) (Cerroni et al. 1992).
Mitoses are often numerous. Admixed histiocytes
along with Langerhans cells are always seen
within the dermal infiltrates but must be differen-
tiated from tumor cells. The number of large cells
has to be counted, because of similarly bad prog-
nosis of patients with 25-50 % of large cells
(Fig. 10.14). Large cells could be defined as above
or more precisely greater than 35 pm (Salhany
et al. 1988) or more conventionally as greater than
the size of macrophage nuclei. Small to large
cerebriform or atypical “dysplastic” cells are scat-
tered or easily seen along the periphery of the der-
mal mass (Salhany et al. 1988), and this salient
feature may differentiate transformed MF from
similar neoplasm such as ALCL or PTCL-u.

Immunophenotype

Similar to other cutaneous peripheral T-cell lym-
phomas, transformed MF may lose or gain some
T-cell antigens such as CD7, CD5, CD3, or
betaF1. Transformed MF often have CD3+ T
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Fig.10.12 MF with large
cell transformed lymphoma
cells showing lobated
irregular nuclei, with
conspicuous nucleoli, with
occasional Reed-Sternberg-
like cells although classic
Reed-Sternberg cells are rare

Fig.10.13 The transformed
cells in MF appear variously
as either medium to large
pleomorphic, anaplastic,
immunoblastic, or unclassi-
fied, with frequent mitosis,
all represented here

helper phenotype expressing CD4 in 70 % of
cases, CD8 in 19 %, and absent CD4 and CDS in
4 %; and most have partial loss of one or more T
antigens and, in 4 %, aberrant expression of
B-cell antigens CD20 and CD79 (Benner et al.
2012b).

A decreased intensity or diminution of total
number of positive cells may be seen in CD7,
CD26, CD45R0O, CD5, or CD3 (Jones et al. 2001;

Salhany et al. 1988). Absent or diminished pan-T
antigens can be observed, while CD30, CD15, or
CD75 (LN2) may appear as aberrant additional
antigens simulating that seen in Reed-Sternberg
cells, each noted in about half of the cases
(Salhany et al. 1988). CD25 may be expressed
weakly in all of the few cases tested (Diamandidou
et al. 1998). Varying expression of CD30 in the
large transformed cells (Fig. 10.15) from 31 to
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Fig.10.14 Deep subcutane-
ous tissue is often involved
as in this case

Fig.10.15 CD30-positive
transformed MF cells with
cytoplasmic and surface
brown staining
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50 % is seen (Olsen et al. 2007; Arulogun et al.
2008; Barberio et al. 2007; Vergier et al. 2000).
High expression (greater than 75 % CD30-
positive cells) is seen in 15 % (Vergier et al.
2000) to 39 %, while low level (less than 5 %)
noted in 45 %, with the remainder of cases
(Benner et al. 2012b) showing intermediate
expression. Interestingly, Benner et al. reported
that CD30 expression in transformed MF is asso-
ciated with a significantly better survival (Benner
et al. 2012b). Their finding raises the question of
whether the improved prognosis of those patients
was due to inclusion of ALCL masquerading
as T-MFE.

Immunophenotypes of large cell lymphoma
arising from MF are similar to the original MF.
The small cerebriform malignant cells gave rise
to large cell lymphoma in transformed MF
because both cells contain identical T-cell surface
v-beta antigens as detected by flow cytometry
technique using a set of monoclonal antibodies to
T-cell receptor V-beta region families (Wolfe
et al. 1995).

Cytogenetics and Molecular Findings

A majority of T-cell gene rearrangement results in
MF/SS (84 %) show a clonal T-cell population
using PCR or GeneScan capillary electrophoresis
(Ponti et al. 2005, 2008). Furthermore, this clone
of MF and its large cell transformation are singu-
lar. They show identical clones upon V-beta or
PCR nucleotide sequences, using molecular genet-
ics of the low grade and its transformed lesion
years apart (Wood et al. 1993). Hence, transforma-
tion is an evolution instead of an emergence of
new malignant clones.

In untransformed MF, an abnormal cytogenet-
ics is found in 66 %, ranging from hypo- to
hypertetraploid, with same malignant clones
found in the skin, blood, and lymph nodes
(Nowell et al. 1982). Losses and gains of chro-
mosome materials are also documented likewise
using comparative genomic hybridization with
most frequent loss in chromosomes 1p, 17p, 10q,
and 19 and gains in chromosomes 4q, 18, and
17q (Mao et al. 2002). FISH analysis documented
evidence of chromosome 1 and 17q rearrange-
ments in a third of Sezary syndrome cases.
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Similarly, multicolor FISH (SKY) detected struc-
tural and recurrent chromosomal abnormality in
47 % with chromosome 10 showing the most fre-
quent abnormality (Batista et al. 2006).

However, conventional cytogenetics data on
large cell transformation is surprisingly scant
when compared with the molecular genetics and
nucleotide profiling analysis data. Using gene
profiling analysis, a total of five genes are sig-
nificantly upregulated in tumor stage compared
with patch/plaque stage MF. Tumorigenesis is
here associated with upregulation of antiapop-
totic and inhibition of proapoptotic pathways
leading to growth advantage via TRAFI and
tumor necrosis factor receptors (Tracey et al.
2003). In addition, using microRNA profiling,
there are different miRNAs expressed in tumor
stage MF that allows differentiation from nontu-
mor MF and ALCL (Benner et al. 2012a; van
Kester et al. 2011, 2012; Berger et al. 1988;
Karenko et al. 2007). Inflammatory versus MF
gene expression profile has also been reported
(van Kester et al. 2012). Of targeted therapy sig-
nificance, genes associated with Thl immune
response and cytotoxicity are downregulated,
while CD52 and interleukin seven genes were
upregulated in mycosis fungoides/Sezary syn-
drome (Hahtola et al. 2006).

Clinical Behavior

The 10-year disease-specific survival of MF
shows an indolent course with over 80 % surviv-
ing, while development of tumor reduces survival
to 42 % (Agar et al. 2010; van Doorn et al. 2000)
and presence of large cell transformation reduces
survival to between 2 and 36 months in most
series (Dmitrovsky et al. 1987; Greer et al. 1990;
Salhany et al. 1988; Vergier et al. 2000; Barberio
et al. 2007; Arulogun et al. 2008; Diamandidou
et al. 1998; Benner et al. 2012b) and in a spe-
cially large series (Agar et al. 2010) up to
100 months. Similarly, a cohort of patients with
tumors in contrast to those with plaques/patches
fared poorly (Suzuki et al. 2010b). The presence
or absence of large cell transformation in all
patients that already had tumor stage did not
show difference in survival (Vonderheid et al.
1981; Benner et al. 2012b).
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Early transformation less than 2 years from
diagnosis, advanced stage (IIB-IV vs. I-IIA)
(Diamandidou et al. 1998; Berlingeri-Ramos
et al. 2007), and extracutaneous dissemination are
poor prognostic signs. In patients with disease
limited to only skin lesion at transformation, find-
ings of folliculotropic MF, lack of CD30 in large
cells, and extracutaneous disease are significantly
associated with reduced survival (Benner et al.
2012b). In contrast when studying earlier stages
of MF, Edinger found that increasing numbers of
CD30+ cells conferred a worse prognosis, as did
increased numbers of Ki-67+ cells, although the
two markers were independent of each other
(Edinger et al. 2009). Increased serum levels of
soluble CD30 are also associated with a poorer
survival for patients with early (stages 1-Ila) MF
(Kadin et al. 2012).

Differential Diagnosis

1. CD30 anaplastic large cell lymphomas: It is
important to have an accurate measurement of
the CD30-positive cells to differentiate trans-
formed MF from the CD30-positive (ALCL)
lymphomas. The diagnosis of T-MF with
CD30 + large cells instead of a de novo CD30
+ lymphoma is made if clinical evidence of
patch and/or plaque skin lesions compatible
with MF precedes the transformation, along
with a morphology composed of a pleomor-
phic types from small cerebriform to large
cells. This diagnosis is supported if there are
less than 75 % CD30-positive large cells
among the T cells, but differentiation cannot
be made reliably if more than 75 % of large
cells are CD30 (Vergier et al. 2000). Beylot-
Berry reported that perforin expression by
large cells is significantly more frequent in
ALCL complicating MF than in T-MF (per-
sonal communication 2nd World Congress on
Cutaneous Lymphomas, Berlin, Feb 6-10,
2013).

2. Histiocyte-rich or granulomatous MF, histio-
cytic clusters: Histiocyte-rich or granuloma-
tous MF is characterized by nodules of large
histiocytic cells mimicking large lymphoma
cells. It is important to separate this type with
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large cell transformation of tumor cells com-
posed of T lymphocytes because the clinical
course of “histiocyte-rich MF” or “granulo-
matous MF” parallels MF without transfor-
mation (Vergier et al. 2000). In contrast to the
latter, histiocytes or granulomatous nodules
mark with CD68 (KP1 or PGMI clones)
instead of pan-T antibodies. In one series of
transformed MF, upwards of 67 % of these
cases show clusters of histiocytes (Vergier
et al. 2000). CD68 staining for histiocytes
should be performed in suspected transformed
MEF. This is because if using routine histology
only in the assessment of large cells, these
cells may not be of T-cell origin but of macro-
phage lineage. Although the nuclei of macro-
phage are also large like tumor cells, there are
subtle clues to tell them apart. Histiocytic
cells are morphologically different from T
cells, the former showing scant to very pale
and sparse heterochromatin vesicles while the
latter tend to have thicker darker chromatin
and prominent chromocenters. Macrophages
tend to have round to oval thin pinkish nuclear
membranes and small nucleolus, while trans-
formed MF may have thick irregular, lobated
membranes and prominent nucleolus.
However, when clusters of histiocytes are
closely admixed with large tumor cells, their
differentiation from neoplastic cells may be
difficult.

. Large B-cell lymphoma: The presence of

sheets of B cells could be seen in transformed
MF and hence may cause confusion with
B-cell lymphomas. Clusters of large cells in
MF may not be T cells as up to 45 % has been
found to be of CD20+ B cells in origin. Hence,
CD20 staining for B cells is also an essential
panel for working these cases (Vergier et al.
2000). Interpretation is further complicated by
the aberrant expression of B-cell antigens,
e.g., CD20 by tumor T cells in some T-MF
(Merlio communication) (2nd World Congress
on Cutaneous Lymphomas, Berlin, Feb. 6-10,
2013).

. Tumor d’ emblée: Although the classic Alibert

description of MF (Alibert 1806) included
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patches, plaques, and progression to ulcer-
ated tumors, a number of literature reports
beginning with Vidal-Bronc in 1805
(Habermann and Pittelkow 2007) to the
beginning of the twentieth century (Pernet
1912; Pringle 1914) and in the 1950s (Olivier
1951; Pernet 1912; Pringle 1914) described
tumor d’ emblée as an initial presentation of
MF. However, current CTCL classification
raises concern that tumor d emblée could
largely represent a type of nodular cutaneous
PTCL, instead of a variant of MF, when seen
in a setting that is not accompanied by a long-
standing MF. The prevailing view is that
when a patient initially presents with only
tumor without previous or current patches or
plaques, a diagnosis of MF is not likely, but
may instead be diagnostic for other T-cell
lymphomas infiltrating the skin (Willemze
et al. 2005) or perhaps a variant of a systemic
peripheral T-cell lymphoma that involves the
skin.

Early series of MF tumor stage study
include tumor MF detected at presentation
(Salhany et al. 1988), but more recent case
series excluded “tumor d emblée” cases.
Vergier et al. excluded cases that present with-
out clinical history or histologically confirmed
MF if the initial presentation was a large T-cell
lymphoma without proven previous clinical
and histologic MF (Vergier et al. 2000). In a
review of the historical evolution of cutaneous
lymphoma classification, Kempf noted that
the WHO-EORTC classification (Willemze
et al. 2005) excluded d’ emblée form of MF
and in those presenting with tumor should
instead consider other T-cell lymphomas such
as cutaneous PTCL, unspecified (Kempf and
Sander 2010).

5. Non-MF subtypes of CTCL: For patients pre-
senting with tumors, it is important to differ-
entiate tumor stage MF from non-MF
subtypes of CTCL such a pleomorphic CD4
small- and medium-sized T-cell lymphoma
and PTCL-U (see discussions on each type in
this chapter).
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Primary Cutaneous Small- to
Medium-Sized T-Cell Lymphoma
(PCSM-TCL)

Introduction

This provisional entity in the 2008 WHO and 2005
WHO-EORTC classification was called primary
cutaneous CD4-positive small/medium T-cell
lymphoma (Swerdlow et al. 2008; Willemze
et al. 2005). Subsequent case series addressing
whether this is a valid entity have indicated that
this “entity” may be heterogeneous (Garcia-
Herrera et al. 2008; Williams et al. 2011). Hence,
phenotypically this group may present as CD8 +
tumors, or the CD4 + type may be seen present-
ing as one of these categories: (1) “solitary...
T-cell nodules of undetermined significance”
that overlap with reactive pseudolymphomas
(Beltraminelli et al. 2009; Leinweber et al. 2009),
(2) indolent T-cell lymphoma (Garcia-Herrera
et al. 2008; Williams et al. 2011), and (3) a more
aggressive subset that may clinically simulate
PTCL-u with an adverse course (Garcia-Herrera
et al. 2008; Williams et al. 2011).

Because of the nodular T-cell-rich immuno-
histology and its indolent course, this disease
group overlaps with the wide variety of T-cell
pseudolymphomas (Beltraminelli et al. 2009;
Leinweber et al. 2009) and presents a diagnos-
tic challenge. Accurate diagnosis may require
an optimal combination of morphology with
accurate large cell identification, immunohis-
tology, clonality, and clinical features for ade-
quate distinction (Williams et al. 2011). A
histologic subset of PCSM-TCL with eosino-
philia and recurrent skin nodules reported by
Campo and the Barcelona group (Garcia-
Herrera et al. 2008) may especially mimic
allergic/drug-induced T-cell nodular form of
pseudolymphoma or cutaneous lymphoid
hyperplasia.

Definition

Primary cutaneous small- and medium-sized
T-cell lymphoma (PCSM-TCL) presents most
commonly as a solitary nodule and histologically
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as nodules of “pleomorphic” small and medium
cells admixed with less than 30 % large or immu-
noblastic cells (Willemze et al. 2005; Kempf and
Sander 2010; Beljaards et al. 1994; Swerdlow
et al. 2008). As part of the definition, there should
be no clinical evidence of patches and plaque
seen in MF. For convenience, we will use the
term pleomorphic T-cell lymphoma interchange-
ably with PCSM-TCL.

A unifying list of criteria for diagnosis may
include the following criteria as modified from
Cerroni et al. (2009), Garcia-Herrera et al. (2008),
and Williams et al. (2011):

1. Absent history or lesions diagnostic of MF or
marked epidermotropism.

2. Molecular evidence of monoclonal T
lymphocytes.

3. T cells expressing CD3/alpha-beta (either CD4
or CD8), not gamma-delta TCR framework.

4. Absent CD30 (to exclude CD30 lymphomas).

5. Nodular or diffuse infiltrate of neoplastic
small- and medium-sized T cells.

6. Admixture of many reactive B, reactive T, his-
tiocytes, eosinophils, and polyclonal plasma
cells.

7. Histologic evidence of fewer than 30 % large
cells (to exclude PTCL-u).

8. Accurate quantification of proliferative count
of Ki67 of less than 25 % and in CD4 tumors
with less than 10 % CDS reactive T cells will
exclude the aggressive variant of PCSM-TCL
(Garcia-Herrera et al. 2008; Williams et al.
2011) which were clinically recommended to
be included with and may behave like a
PTCL-u (Garcia-Herrera et al. 2008; Williams
etal. 2011).

Epidemiology

A rare disease accounting for 2 % of all CTCLs
(Willemze et al. 2005). There is a wide age range
of presentation with a median age of 53 years
(range 3-90 years), with a male to female ratio of
1:1 (Beltraminelli et al. 2009; Leinweber et al.
2009).

Clinical Appearance of Lesions
The most common locations are in the head and
neck, upper trunk, and rarely lower extremities

Fig. 10.16 Primary cutaneous small- and medium-sized
T-cell lymphoma showing as a solitary reddish nodule on
the face

Fig. 10.17 The CD8+ variant of PCSM-TCL has predi-
lection for the ear

(Bekkenk et al. 2003; Garcia-Herrera et al. 2008)
(Fig. 10.16).

The CD8+ type has predilection for the ear
(Fig. 10.17) as described below. A minority of
clinical presentations include multiple nodules or
large tumors; otherwise systemic symptoms are
usually not present (Beltraminelli et al. 2009;
Garcia-Herrera et al. 2008; Leinweber et al.
2009).
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Fig.10.18 Primary
cutaneous small- and
medium-sized T-cell
lymphoma showing a dense
nodular involvement
throughout the upper and
deep dermis close to
subcutaneous tissue

Pattern of Infiltration

Infiltrates are dense, diffuse, or nodular within
the dermis (Fig. 10.18), with a tendency to
infiltrate the upper portions of the subcutane-
ous tissue (Fig. 10.19). There is minimal or no
epidermotropism (Fig. 10.20). Significant epi-
dermotropism should raise consideration of
MF and higher magnification evaluation for
typical cerebriform morphology for exclusion
of the latter.

Cytomorphology

Cells are pleomorphic composed of majority of
small- to medium-sized lymphocytes with scat-
tered or more specifically less than 30 % large
cells (Fig. 10.21). Reactive small lymphocytes,
many eosinophils, and histiocytes may also be
seen (Fig. 10.22) (Bekkenk et al. 2003). A subset
with intense eosinophilia has been described as a
possible histologic variant of this disease (Garcia-
Herrera et al. 2008). The term pleomorphic is
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Fig.10.21 Primary
cutaneous small- and
medium-sized T-cell
lymphoma cells are
pleomorphic composed of
small- to medium-sized
lymphocytes with less than
30 % large cells

Fig.10.22 Some primary
cutaneous small- and
medium-sized T-cell
lymphoma cases may show a
mixture of small lympho-
cytes, few plasma cells,
many eosinophils, scattered
histiocytes, and many
capillaries and vessels
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Fig.10.23 Primary
cutaneous small- and
medium-sized T-cell
lymphoma cells are usually
positive for CD4, in diffuse
and nodular pattern

Fig.10.24 PCSM-TCL may
present as a variant
composed of CD8-positive
tumor cells, particularly
when the nodules are located
in earlobes

mostly included in the diagnostic terms but have
also been substituted by (SM) small- and
medium-sized descriptors and the presence of
less than 30 % large cells (Beljaards et al. 1994).

Immunophenotype

The neoplastic cells are positive for CD3 and
CD4 (Fig. 10.23) in most cases and positive in
CDS in a minor subset, usually localized in the

ear (Fig. 10.24). Cytotoxic proteins (granzyme B,
TIA) and Epstein-Barr virus and CD30 and CD56
antigens are not seen in CD4 + tumor cells, and
T-cell antigens are aberrantly lost in some cases
(Garcia-Herrera et al. 2008; Von Den and Coors
2002).

Originally described as showing only CD4-
positive T cells, a collection of recent reports sug-
gest a primary cutaneous small- and medium-sized
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T-cell lymphoma may have CD8 immunopheno-
type. Almost uniformly, the reports described an
indolent, nonepidermotropic, pleomorphic nodu-
lar tumor in the ear, with CD8 immunophenotype
(Geraud et al. 2011; Beltraminelli et al. 2010;
Petrella et al. 2007; Swick et al. 2011; Suchak
et al. 2010). Hence, if accepted as part of this
group, more recent terminology of PCSM-TCL is
notable for absence of the CD4 descriptor. Despite
the similar CD8 immunophenotype, this former
group is not to be confused with the aggressive
and epidermotropic CD8+ T-cell lymphoma,
often with ulcerated skin lesions and localized in
other skin regions (Berti et al. 1999; Gormley
et al. 2010; Nofal et al. 2012).

Along with the dominant neoplastic T cells,
admixed reactive CD20 + B cells and polyclonal
plasma cells, dotted with eosinophils and histio-
cytes, are findings that overlap with pseudolym-
phoma or cutaneous lymphoid hyperplasia
(Sterry 1986; Sterry et al. 1992).

Cytogenetics and Molecular Findings
Diagnosis requires molecular genetic analysis
and positive TCR gene rearrangement for
unequivocal diagnosis of PCSM-T-cell lym-
phoma versus the similar-looking T-cell pseudo-
lymphoma. TCR genes are rearranged in 60 %
(Beltraminelli et al. 2009) to 100 % of reported
cases (Grogg et al. 2008; Rodriguez Pinilla et al.
2009). In practice, we tend to consider TCR-
negative cases as T-cell pseudolymphoma and
positive cases as PCSM-TCL.

Clinical Behavior

The WHO 2008 classification of lymphomas
included two provisional categories under
PTCL-u. Of these two, only primary cutaneous
small- and medium-sized pleomorphic CD4+
T-cell lymphomas have a good prognosis
(Swerdlow et al. 2008; Willemze et al. 2005).
Localized lesions have a good prognosis with local
treatments. A disease-specific 5-year survival rate
of up to 75 % and an overall 5-year survival rate of
45 % have been reported (Bekkenk et al. 2003). A
large series with long follow-up revealed most
were alive without lymphoma after a median fol-
low-up of 63 months (Beltraminelli et al. 2009).
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About 200 cases of this provisional entity have
been reported, and despite the presence of clonal
T cells in many reported cases, the indolent
behavior of these lesions perhaps has earned them
a recommendation to consider the term ‘“‘cutane-
ous nodular proliferation of pleomorphic T cells
of undetermined significance” in lieu of small and
medium pleomorphic T-cell lymphoma (Von Den
and Coors 2002; Bekkenk et al. 2003; Friedmann
et al. 1995; Grogg et al. 2008; Beltraminelli et al.
2009; Leinweber et al. 2009; Garcia-Herrera et al.
2008; Sterry et al. 1992; Rodriguez Pinilla et al.
2009; Kim and Vandersteen 2001).

However, a group of five cases with clinical
and histologic features of PCSM-TCL was
described that followed an aggressive clinical
outcome, with a median survival of 23 months,
akin to PTCL-u (Garcia-Herrera et al. 2008).
Although others believe these cases are different
from PCSM-TCL, by using histologic criteria
alone, these cases appear to fit that category if
one were to exclude one case with an associated
nodal Langerhans cell sarcoma (Garcia-Herrera
et al. 2008). What sets this group apart from the
typical course for PCSM-TCL and may perhaps
be useful in practice to exclude these cases from
the indolent PCSM-TCL are the following: dif-
ferences in clinical behavior, high proliferative
rate, and different tumor-reactive microenviron-
ments. The markers were scored objectively
using commercial image analysis techniques as
previously described (Carreras et al. 2006).
Hence, this group is characterized by having rap-
idly growing large tumors (>5 cm) versus less
than 3 cm in the indolent group, high mitotic
index with median Ki67 % of 22 (15-43) versus
9 % (range 1-20) and low CDS8 infiltrating lym-
phocytes (0.3-8 %) versus 20 % (range 9-47) in
indolent, respectively, and, finally, sparse B cells
versus nodules of B cells in indolent (Garcia-
Herrera et al. 2008).

Because of the clinical difference, a proposal
to lump this set in the PTCL-u disease category,
instead of as a variant of PCSM-TCL, appears
reasonable (Williams et al. 2011). However, to
accurately delineate this group, an accurate count
of immunomarkers was done by the Barcelona
group (Garcia-Herrera et al. 2008). This is
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Table 10.3 T-cell lymphoma versus T-cell pseudolymphoma

Nodular pseudo-T-cell

Nodular PCSM-TCL

lymphoma

PTCL, unspecified

Clinical Solitary, rare multiple Solitary, rare multiple Multiple, rare solitary
Course Indolent Benign Aggressive with high mortality
Pattern Nodular diffuse, Nodular, also may be Diffuse and nodular, dermal to
nonepidermotropic, dermal  band-like or perivascular, subcutaneous tissue
to focal subcutaneous tissue usually just dermal
Cytology Small and medium size, less Small and medium size, Large cells > 30% of cells
than 30% large cells with immunoblasts and
histiocytes
T and B clonality Monoclonal T Polyclonal T and B Monoclonal T

CD4, rare CD8, few or
CD30 negative; loss of
T-cell antigens; Ki67
increased >25%

Phenotype

40%
Reactive components

CD4,CD8 mixed with CD20
sheets, scattered CD30,ki67
wide range low to less than

CD4, CD8, some CD20 aberrant,
loss of T-cell antigens,CD30
negative or few; ki67 increased
60 % of more

Plasma cells Few Few or many sheets Few
Eosinophils Few Few or many sheets Few
Histiocytes Few Many diffuse or granulomas Few
CD20 Few Sheets or clusters Few
CDS8, if CD4 tumor Few Increased Few

because by using histologic criteria alone (of less
than 30 % large cells) and without using immu-
nomarkers, this aggressive group may inadver-
tently and unfortunately be assigned to the
category of PCSM-TCL. To nullify this heteroge-
neity and standardize the criteria for diagnosis of
PCSM-TCL, clinical and immunomeasurement
analysis (immunometric or hematometric analy-
sis) may be used. Those that are aggressive
appear to present with a large rapidly growing
tumor bigger than 5 cm and decreased CD8 and
CD20 cells. A validated 2-D image analysis com-
puterized tools that perform the function of cell
population statistic automation applied to fixed
tissue immunostains may be helpful in this regard
(Nielsen et al. 2012; Baatz et al. 2009; Cualing
et al. 2007; Carreras et al. 2006, 2009; Garcia-
Herrera et al. 2008).

Differential Diagnosis

T-cell nodular pseudolymphoma — the most
important differential diagnosis is from the nodu-
lar and diffuse type of T-cell pseudolymphoma.
Two major histo-architectural types of T-cell
pseudolymphoma include the MF-like band and
the nodular T-cell pattern (Smolle et al. 1990;

Wirt et al. 1985). Clinically, a clear-cut etiology
from either a recent drug intake, insect bite, or
chemical exposure though uncommon may lead
to an easy diagnosis. However, since most pseu-
dolymphomas are idiopathic, a thorough correla-
tion for clinical regression on follow-up along
with a biopsy for immunohistology, morphology,
and molecular genetics may all be useful. See
Table 10.3 (Rijlaarsdam et al. 1992; Adams 1981;
Albrecht et al. 2007; Arai et al. 1999; Bakels
et al. 1997; Barr-Nea et al. 1976; Bendelac et al.
1986; Bergman 2010; Bernstein et al. 1974
Bignon and Souteyrand 1990; Blazejak and
Holzle 1990; Blumental et al. 1982; Bocquet
et al. 1996; Brodell and Santa Cruz 1985; Cerroni
and Goteri 2003; Delaporte et al. 1995; Good and
Gascoyne 2009; Griesser et al. 1990; Kulow et al.
2002; Landa et al. 1993; McComb et al. 2003;
Rijlaarsdam and Willemze 1994; Smolle et al.
1990; Sterry 1986; Tallon et al. 2010; Van Der
Putte et al. 1986; Wirt et al. 1985).

In general, pseudo-T-cell lymphomas may
show a nodular pattern (Fig. 10.25) and minimal
nuclear atypia of lymphocytes and, by immunos-
tains, show increased number of reactive lym-
phoid cells in clusters positive for CD8 T cells or
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Fig. 10.25 (a) Pseudo-T-cell lymphomas mimic PCSM-
TCL because they may also often present as a solitary
nodule and histologically may likewise show a diffuse to
nodular pattern. This biopsy is from a coin-sized nodule
on an arm close to an IV drug line, the reactive nature
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confirmed by polyclonal T and B cells demonstrated with
negative TCR and IgG gene rearrangements. (b) On high
power, there are many capillaries with histiocytes, eosino-
phils, and clusters of plasma cells

o

Fig.10.26 T-cell pseudolymphoma with increased number of reactive cells positive for CD8 T cells (a) and CD20 B
cells in clusters (b)

CD20 B cells (Fig. 10.26), and low Ki67
(Fig. 10.27) as well as increased in eosinophils or
plasma cells (Fig. 10.28) and CD68+ histiocytes
(Fig. 10.29), sometimes with histiocytic clusters
and granulomas (Smolle et al. 1990; Wirt et al.

1985; Rijlaarsdam et al. 1992), and tend to be
polyclonal (Bakels et al. 1997). In a comparative
series on CD4+ T-cell pseudolymphomas, the
CD8+ small T cells ranged between 15 % and
60 % (median, 25 %) compared to between 2 %
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Fig.10.27 T-cell pseudolym-
phoma with low Ki67

Fig.10.28 T-cell pseudolym-
phoma with single and clusters |,
of CD68+ histiocytes
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Fig.10.29 T-cell pseudo-
lymphoma with clusters of
histiocytes and small
granulomas

and 15 % (median, 5 %) in transformed MF and
between 1 % and 10 % (median, 2 %) in the
aggressive PTCL-u. In indolent nodular pleomor-
phic T-cell lymphoma, however, the CD8 + T
cells overlap with the nodular pseudo-T-cell lym-
phoma (15 and 35 % CD8+). Similar pattern has
been observed in the proportion of CD20+ B
(Bakels et al. 1997).

Despite utilizing all these tools for diagnosis,
distinction may not be possible since it is widely
understood that there is a spectrum of clonal
benign dermatitis to frank clonal malignant lym-
phoma (Wood 2001; Kulow et al. 2002; Gniadecki
2004; Gniadecki and Lukowsky 2005; Burg et al.
2005; Guitart and Magro 2007).

PTCL, unspecified, is also a differential diag-
nosis since some of these cases may rarely pres-
ent as solitary or few nodules presenting a clinical
challenge from PCSM-TCL. The distinction is
mainly histopathologic, with the accurate evalua-
tion of the presence of more than 30 % large cells
in PTCL-u and less than 30 % in small- and
medium-sized T-cell lymphoma. Here the large
cells have been variously defined as having nuclei
greater than 4x, the size of small lymphocyte
nuclei or in those terminologies borrowed from
hematopathology lymph node workup as those
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cells with nuclei larger than macrophage nuclei.
See Table 10.1.

The relation of PCSM-TCL with the few cases
described as “primary cutaneous follicle center
T cell lymphoma” (Battistella et al. 2012) must
be clarified because of the clinical and immuno-
histologic overlap with PCSM-TCL especially if
Bcl6, PD1, and CD10 immunostains are rou-
tinely performed. This distinction may not be
possible since a number of reports indicated the
PCSM-TCL of CD4 type may be of follicle cen-
ter cell derivation. Hence, the CD4 PCSM-TCL
tumors show expression of a subset identified
with the follicle helper T cells, typically forming
rosettes around B immunoblasts (Rodriguez
Pinilla et al. 2009). Follicular T helper cells
express PD1 (CD279), Bcl6 (follicle center cell),
and CXCL13 (Rodriguez Pinilla et al. 2009).
Programmed death-1 (PD1) expression, normally
associated with germinal center cells (Fig. 10.30),
may be used in workup of these tumors. The PD1
immunoreactivity is decreased or lacking in MF,
PTCL-u, CD30 lymphomas, and aggressive CD8
epidermotropic lymphomas but note that PD1
will not separate from the immunophenotypically
similar PD1 expression in T-cell pseudolympho-
mas (Cetinozman et al. 2012).
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Fig.10.30 PD1 expression

in germinal center T cells in

subepidermal location. Note

the weaker staining scattered
interfollicular T cells

Cutaneous Gamma-Delta
T-Cell Lymphoma

Introduction

Primary cutaneous yd T-cell lymphoma is a rare
subset of cutaneous T-cell lymphoma that needs
to be delineated from the more common CTCLs
and from the similar hepatosplenic lymphoma
because of its unique presentation, adverse
course, and its hematologic complications (Kadin
2000; Guitart et al. 2012). It has to be noted that
both mucosal and cutaneous T yd lymphomas are

different from the hepatosplenic yd T-cell lym-
phomas, which are derived from immature y5 T
cells and which are positive for TIA-1, but nega-
tive for granzyme B and perforin (Toro et al.
2000). Hepatosplenic yd T-cell lymphomas do
not involve the skin. They cause splenomegaly,
hepatomegaly, and relatively minimal lymphade-
nopathy. They usually affect middle-aged men
and cause pancytopenia and early death. They are
characterized by specific chromosomal abnor-
malities including isochromosome 7q (Gaulard
et al. 2003).
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Although primary cutaneous yd T-cell lym-
phoma is a provisional entity under the WHO-
EORTC (Willemze et al. 2005), it has been
included in the WHO 2008 (Swerdlow et al.
2008) under the umbrella of primary cutaneous
peripheral T-cell lymphoma, rare subtypes
(Gaulard et al. 2008).

It would be useful to review the nosology of
this rare cutaneous lymphoma. The T-cell mem-
brane cell surface is specified by a CD3 complex
in association with either a T-cell alpha-beta (T
af) or a T gamma-delta (T yd) protein subset
(Bluestone et al. 1995; Bluestone and Matis
1990). The either/or exclusivity of these markers
in normal T cells has been a given for decades,
and the presence of TCR PF1 is assumed to iden-
tify alpha-beta T cells and exclude T 9 cells, but
recent reports suggest a group of cytotoxic T-cell
lymphomas may express both. Using an anti-T y&
immunoreactive with human paraffin tissue sug-
gests that TCRT y expression in primary cutane-
ous T-cell lymphoma may not be mutually
exclusive, and therefore some of these tumors
may express both T aff and T yd (Rodriguez-
Pinilla et al. 2013).

Nevertheless, in human physiology, the major-
ity of mature T cells express T off heterodimer
framework, but about 5 % of normal T cells
express the T-cell y6 framework. The function of
the T 0 cells in the skin appears to be protective,
has cytotoxic effector properties, and can secrete
lymphokines or proliferate (Girardi 2004;
Kabelitz 1995; Kabelitz et al. 2000; Kabelitz and
Wesch 2003). These cells can be detected by anti-
bodies to T-cell 81 (TCR deltal) and lack PF1
(antibody to framework beta 1) (Kabelitz 1995).
These are mature T cells that express cytotoxic
TIA-1 and release granzyme B and perforin caus-
ing apoptosis. Most T yd cells lack both CD4 and
CDS8 surface markers, but in the human periph-
eral blood, some are CD8+. This skin and muco-
sal distribution of disease reflects their role in
normal epithelial immune responses, but extracu-
taneous presentation in lung, nasolaryngeal, and
intestinal (Arnulf et al. 1998) as well as splenic
and liver sites (Cooke et al. 1996, 1996; Garcia-
Herrera et al. 2011; Gaulard et al. 2003) has been
well documented.
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Fig. 10.31 Primary cutaneous T 3 tends to form nod-
ules that ulcerate

Definition

Cutaneous yd T-cell lymphomas are composed of
clonally activated y/8 T cells with a cytotoxic phe-
notype, with a dermotrophic and deep subcutane-
ous pattern of infiltration, and present with
ulceronecrotic skin plaques, deep nodules, and
aggressive panniculitis-like tumors and hemo-
phagocytic syndrome in less than 10 % of cases
(Koch et al. 2009; Toro et al. 2000, 2003; Willemze
et al. 2005; Guitart et al. 2012). Whether this is a
pure category identified by immunostaining char-
acteristics alone is controversial.

Epidemiology

Young to middle-aged, presenting with skin
lesion of a median duration of 1.25 years, and
with a median age of 61 years (25-91 range)
(Guitart et al. 2012), and a male to female ration
of 1.5:1 (Toro et al. 2003).

Clinical Appearance

of Cutaneous Lesions

Presentations include most commonly scaly deep
plaques resembling panniculitis, or patches
resembling MF, as well as nodules or tumors
which tend to ulcerate (Fig. 10.31). These are
commonly located on the lower and upper
extremities, followed by the torso (Guitart et al.
2012). Solitary lesions are seen in 15 % and in
those with limited disease; about half are associ-
ated with fever, malaise, fatigue, chills, and
weight loss (Guitart et al. 2012). Systemic
involvement has been reported, but rare with low
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Fig.10.32 Cutaneous T y8
lymphoma shows a mixed
epidermal, mid-dermal,
periadnexal, and subcutane-
ous pattern

frequency of involvement of the lymph nodes,
spleen, or bone marrow. LDH is elevated in more
than half of the cases (Kadin 2000; Toro et al.
2003).

Pattern of Infiltration

In the early stages, the pattern is mid-dermal,
periadnexal, and perivascular (Fig. 10.32)
(Salhany et al. 1998). In later stages, dense lym-
phocytic infiltrates are located in the mid-dermis,
with variable epidermotropism and nodular
extensions into subcutaneous fat and ischemic
necrosis of overlying skin (Fig. 10.33). Necrosis
and psoriasiform epidermal changes are common

(Koch et al. 2009). Pagetoid pattern has been
described (Guitart et al. 2012). There are fre-
quently mixed histologic patterns: epidermo-

tropic and subcutaneous panniculitic-like,
associated with dense dermal involvement. All
cases involved the subcutis with extension
upwards into the dermis and epidermis
(Fig. 10.34) (Garcia-Herrera et al. 2011; Toro
et al. 2000, 2003; Salhany et al. 1998).

Cytomorphology

These tumors have a range of cytomorphology
(Rodriguez-Pinilla et al. 2013; Salhany et al.
1998), composed of either small-/medium-sized
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Fig.10.33 Cutaneous T y5:
perivascular and nodular
extensions into dermis, hair :
adnexa, and subcutaneous fat
and ischemic necrosis of
overlying skin

Fig.10.34 Cutaneous CD8
+ T yd lymphoma involving
the epidermis, dermis, and
focally subcutis




300 H.D. Cualing et al.
- _.‘ L ) '."‘ - -
o c-’. "-'!.."'e .g‘ \.}'. P R ?_0‘..'{;
X 7S AP O
A e N
™ " 4 \ ,. ﬂ, '
- 3 4‘:’ ‘»” 9 9. -
.\\ ! s o. ‘ |4 ®a'
" ) «9 o3 e N
'i;' 2 [ "\‘. Y ..‘- v b
8 & De v
e'® ’(t}'.o . \ VR

P 4 3‘.' P
e o, 3% LR o
%> t‘, - P aVa Bo at

Fig. 10.35 Cutaneous T y8 lymphoma composed of
medium-sized or large atypical lymphocytes with irregu-
lar hyperchromatic nuclei and coarse chromatin, with

atypical lymphocytes (Garcia-Herrera et al. 2011)
or medium-sized or large atypical lymphocytes
with irregular hyperchromatic nuclei and coarse
chromatin, with small nucleoli and a few large
blastic cells with vesicular nuclei and conspicu-
ous nucleoli (Toro et al. 2000). Most cases do not
show rimming of fat cells as characteristic of sub-
cutaneous panniculitic-like T-cell lymphomas,
although rare cases had predominant subcutis
infiltrate, some with rimming (Rodriguez-Pinilla
et al. 2013) (Fig. 10.35). Cerebriform nuclei are
not seen (Toro et al. 2000, 2003; Kadin 2000).
Numerous apoptosis are described. In those cases,
with cytophagic histiocytes or hemophagocytic
syndrome, histiocytes phagocytizing red and
white blood cells and platelets may be present in
the skin and bone marrow (Craig et al. 1998; Toro
et al. 2003; Salhany et al. 1998).

Immunophenotype

Many cutaneous T yd cases, as originally
described, are CD56 + (Fig. 10.36), lacking both
CD4 and CDS8 and sometimes lose CD5 and vari-
ably positive for CD8 and CD7 (Arnulf et al.
1998; Boulland et al. 1997) and negative for
CD20, CD79a, and CD30. The y3 expression and
the subcutaneous localization of primary cutane-

small nucleoli and a few large blastic cells which are
localized in between fat globules and not rimming the fat
cells

ous T 0 define adverse prognostic parameters so
it is important to be certain (Toro et al. 2003).
The lack of betafl (BF1) may be due to T antigen
loss and cannot be equated with a T yd lym-
phoma. T-cell 81 expression is further defined as
positive if more than 80 % of cells have mem-
brane expression (Toro et al. 2003).

In a series of eight primary cutaneous T yd
tumors cases (Garcia-Herrera et al. 2011), using
paraffin-reactive antibodies to T-cell receptor
(TCR) delta (d) portion of the heterodimer yd on
CD3 T-cell complex (antihuman TCRS constant
region) (Human Pan TCRyd1, clone 5A6.E9,
Thermo Scientific, IL), primary cutaneous T y&
tumors were described to have an activated cyto-
toxic phenotype, of which six cases were double
negative for CD4 and CD8 and two cases
expressed CD8. CD56 immunoreacted in three of
seven patients. In TCR yd-positive cases, expres-
sion was evaluated by membranous staining for
TCRS chain and additionally for TCRy chain
(using paraffin-reactive monoclonal antibody
TCR 1153 clone y3.20, Thermo Scientific, IL), in
which the TCRy immunoreactivity was previ-
ously characterized (Roullet et al. 2009).

Nevertheless, in many previous other studies,
these T cells are usually positive for CD3, CD43,



10 Neoplastic Nodular T-Cell Pattern: An Approach to Diagnosis 301

Fig.10.36 CD3 + CD56 + T cells (below) are the typical coexpressed markers

and T-cell 81, with cytotoxic markers TIA-1 and
granzyme B (Salhany et al. 1998; Toro et al.
2003; Go and Wester 2004; Koch et al. 2009).
These or similar tumors with overlapping fea-
tures with primary cutaneous CDS8 epidermo-
tropic T-cell lymphoma have been described to
be variably positive for pF1, CD4, and CD8
(Guitart et al. 2012). Most reports in which EBER
was done showed absence of Epstein-Barr virus
(Salhany et al. 1998; Toro et al. 2003; Go and
Wester 2004; Rodriguez-Pinilla et al. 2013).
High Ki67 expression upwards of 70 % has been
reported (Koch et al. 2009).

Cytogenetics and Molecular Findings

TCR (y/6) genes are rearranged. There is no spe-
cific karyotypic abnormality (Toro et al. 2003.
EBV is absent (Salhany et al. 1998; Go and
Wester 2004).

Clinical Behavior
Generally characterized as aggressive with
progressive clinical course resistant to various

chemotherapies (Toro et al. 2000, 2003). The
median survival is 15 (Toro et al. 2003) to
31 months (Guitart et al. 2012). If there is hemo-
phagocytic syndrome with resulting pancytope-
nia, the prognosis is especially poor (Salhany
et al. 1998). Patients with subcutaneous fat
involvement may fare worse than those with only
dermal involvement (Salhany et al. 1998; Toro
et al. 2000, 2003).

Differential Diagnosis

The expression of TCRy may not be confined to
primary cutaneous T yd and include other CTCLs
of mycosis fungoides type, lymphomatoid papu-
losis type D, tumor MF, or MF with large cells,
and hence caution is warranted in using one posi-
tive parameter alone (Rodriguez-Pinilla et al.
2013). In this report, TCRy can be found in other
CTCLs other than primary cutaneous yd.

The neoplastic cells show overlapping fea-
tures with primary cutaneous CDS8 epidermo-
tropic T cell (Guitart et al. 2012) and other
cytotoxic primary cutaneous lymphoma and had
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coexpression of TCR off with TCR y8 (Rodriguez-
Pinilla et al. 2013). Interestingly, Rodriguez-
Pinilla et al., using different clones and
methodology, showed dual cytoplasmic instead
of surface membranous immunostaining pattern,
in tumor cells with positivity for both TCR T off
and TCR yd. (Paraffin-immunoreactive monoclo-
nal antibodies 8A3 Endogen, Dako autostainer
with protease, and Gamma 3.20 Thermo, Dako
autostainer, Tris EDTA, both antigen retrieved
using said reactants, were used for detecting TCR
af- and TCR yd-positive cells, respectively.)
(Rodriguez-Pinilla et al. 2013) In 5 of 12 of pri-
mary cutaneous yd cases, coexpression of TCR
af and TCR yd markers was noted, which indi-
cated possibly an aberrancy of marker expression
in a neoplasm such as cutaneous T-cell lympho-
mas, in contradistinction with the exclusive
expression of these markers in normal cells
(Bluestone and Matis 1990; Kabelitz 1995).

Primary cutaneous aggressive CD8+ cytotoxic
lymphoma is a challenging differential, if CD8 or
CD56 are coexpressed, but one clue may be that
cutaneous yd lymphomas tend to have more sub-
cutaneous involvement. Whether there is a subset
of cutaneous yd which are not distinguishable
from primary cutaneous CDS8 epidermotropic
type is still a standing question given that recent
studies indicate an overlap between these groups
(Guitart et al. 2012). Although CDS8 epidermo-
tropic CTCL can form nodular patterns, because
of its eponymic label and its current evolving
nosology, that particular type is discussed in
Chap. 6 (see Fig. 6.24).

Another group to differentiate include lympho-
mas in the skin with prominent subcutaneous
involvement, such as PTCL-u, subcutaneous pan-
niculitic T-cell lymphoma, and nasal-type extra-
nodal NK/T-cell lymphoma and CD30 lymphomas
(Koch et al. 2009; Toro et al. 2000, 2003) which
all can present with deep subcutaneous tumors.
For each of the above categories, an accurate eval-
uation for the number of large cells, a dominant
subcutis tumor infiltrate pattern with no dermal
tumor, EBV positivity, and strong CD30 deco-
rated large cells may be useful clues, respectively.
CD30 lymphomas are notable differential espe-
cially if CD56 and cytotoxic markers are strongly

H.D. Cualing et al.

expressed as is known to be so for this group
(Chang et al. 2000; Bekkenk et al. 2001).

The subcutaneous panniculitic T-cell lym-
phoma expressing T aff appears to have a pre-
dominant subcutaneous distribution, rimming of
fat by tumor cells, and prominent apoptosis,
whereas the cutaneous T yd shows pandistributed
epidermic, dermic, and subcutaneous infiltration
(Kumar et al. 1998; Salhany et al. 1998). Because
of the involvement of the subcutaneous fat on
histology alone, benign conditions mainly that of
lupus erythematosus profundus and other reac-
tive panniculitis are in large part the benign dif-
ferential diagnosis. In this regard, an absence of
clonal T cells or clinical features may distinguish
reactive processes from T-cell lymphomas with
fat involvement (Aguilera et al. 2007).

Finally, when there is intense epidermotropic
component, MF has to be ruled out since MF has
been described to also present with a CD56+
(Wain et al. 2005), CD4-negative, and CD8-
negative phenotype and may involve the subcuta-
neous tissue as well, especially on progression.

Cutaneous Angioimmunoblastic
T-Cell Lymphoma (cAITL)

Skin involvement is often not primary and often
occurs in patients with generalized disease.
Primary cAITL has been described in about 10 %
of cases (Martel et al. 2000) and documented in
many case reports and few series (Smithberger
et al. 2010; Batinac et al. 2003; Bayerl et al.
2010; Bernstein et al. 1979; Brown et al. 2001;
Ferran et al. 2006; Huang and Chuang 2004;
Martel et al. 2000; Suarez-Vilela and Izquierdo-
Garcia 2003).

Four main histologic patterns, in the order of
frequency, are seen in cutaneous involvement of
AITL (Martel et al. 2000), and the findings may
be similar to that of primary cAITL:

1. Vascular hyperplasia, with “high” endothelial
vessels (HEVs) associated with sparse superfi-
cial perivascular atypical lymphoid infiltrates.
Endothelial cells are plump and protrude into
the lumina. Atypical lymphocytes are pleomor-
phic with large RS-like cells (Fig. 10.37a, b).
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Fig. 10.37 (a) Cutaneous angioimmunoblastic T-cell
lymphoma with vascular hyperplasia, with prominent
“high” endothelial vessels (HEVs) associated with

2. Vascular hyperplasia with dense pleomorphic
atypical lymphoid infiltrate in superficial and
deep dermis.

3. Vasculitis with no pleomorphic atypical
lymphocytes.

4. Capillary hyperplasia, mild perivascular infil-
trate in superficial dermis of non-atypical

lymphocytes associated with eosinophils
(Fig. 10.38a—c).
Systemic Angioimmunoblastic T-Cell

Lymphoma (AITL): This lymphoma primarily
presents in lymph nodes but often at a dissemi-
nated stage with involvement of the liver and
spleen and clinically associated with hypergam-
maglobulinemia and B symptoms such as fever
and malaise (Frizzera et al. 1975; Sallah and
Gagnon 1998; Attygalle et al. 2004, 2007; Dogan
et al. 2003). Originally included in the atypical
lymphoproliferative disorders, this entity is now
firmly included in the WHO monograph under
the PTCLs based on typical clonal molecular and
karyotypic findings (Swerdlow et al. 2008).

The pathologic distinction from cPTCL-u can
be difficult, but salient morphological and pheno-
typic features may be useful (Agostinelli et al.
2008). The main findings in favor of AITL,
primary or cutaneous, include prominent or
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perivascular atypical lymphoid infiltrates. (b) High-power
view of venules with many endothelial cells which are
plump and protrude into the lumina

arborizing vascularization, expansile CD21+ den-
dritic cell networks, and coexpression of CD10 (a
precursor and follicular lymphoma-associated
antigen) and other follicle center helper T-cell
markers by the neoplastic T cells (Grogg et al.
2005; Attygalle et al. 2004, 2007; Dogan et al.
2003). Immunoblasts of varying size along with
clear medium-sized cells are present (Swerdlow
et al. 2008). EBV association has been described
with secondary oligoclonal or monoclonal EBV +
B-cell lymphomas in some patients (Attygalle
et al. 2004, 2007; Dogan et al. 2003).

The neoplastic cells are often CD4 positive
with variable loss of T-cell antigens and expres-
sion of follicular T helper cells which show
immunoreactivity to CD10, BCL6, CXCL13, and
PD1 (de Leval and Gaulard 2011; Gaulard and de
Leval 2011; Attygalle et al. 2004, 2007; Dogan
et al. 2003). Clonal T-cell gene rearrangements
with strong, distinct bands with oligoclonal pat-
tern favor AITL over reactive angioimmunoblas-
tic proliferation (Attygalle et al. 2004, 2007;
Dogan et al. 2003).

AITL is found mostly in the elderly and has an
aggressive clinical course. The 5-year overall
survival rate, as well as the 3-year median sur-
vival rate, is about 30 % (Savage et al. 2004).
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Fig. 10.38 Cutaneous angioimmunoblastic T-cell lym-
phoma with (a) capillary hyperplasia, mild perivascular
infiltrate in superficial dermis, (b) lymphocytes associated
with eosinophils, and (¢) high-power view with atypical

“Extanasal (Cutaneous)” Subtype
of Extranodal NK/T-Cell Lymphoma,
Nasal Type

Definition

This is an extranodal lymphoid neoplasm of NK
cells or, less commonly, from cytotoxic T cells
(Chan et al. 1997; Mraz-Gernhard et al. 2001).
Skin involvement may be a primary or secondary
manifestation of the disease, but the “extranasal”
type is often associated with skin lesions
(Gniadecki et al. 2004). Nasal cases and extrana-
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pleomorphic lymphocytes with mitosis, some with scat-
tered large nucleolated mononuclear cells. Note the
“clear-" appearing cytoplasm of cells

sal cases are two major types of extranodal NK/T--
cell lymphomas designated as “nasal type”
(Swerdlow et al. 2008; Willemze et al. 2005).

Extranodal NK/T-cell lymphoma, nasal type,
has also been synonymous with past cases
described as “lethal midline reticulosis, poly-
morphic reticulosis.” For our purposes here, we
will focus on the extranasal (cutaneous) NK/T-
cell lymphomas with skin involvement instead
of the extranodal NK/T-cell lymphoma, nasal
type (with frequent upper aerodigestive tract
involvement).
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Fig. 10.39 Extranodal NK/T-cell lymphoma, nasal type,
oropharyngeal lesions with pustular deformed uvular
ulcerated mucosa
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Fig. 10.40 Skin involvement of extranodal NK/T-cell
lymphoma, nasal type, adjacent to the nose

Epidemiology

The whole spectrum of diseases that include
extranodal NK/T-cell lymphoma (nasal and
extranasal) and aggressive NK-cell leukemia is
rare. The “nasal” type comprised 4 % of the
peripheral T-cell lymphomas in Europe
(Gallamini et al. 2004). Mostly adults of middle
age to elderly (median age 50 years), with a male
to female ratio of 3:2, are described (Mraz-
Gernhard et al. 2001; Savage et al. 2012). Rare

pediatric cases with cutaneous involvement have
been reported (Pol-Rodriguez et al. 2006).

Race Predilection

The nasal and extranasal types were originally
described in Oriental/Asian patients, but patients
of Mexican and South American descent (Chan
et al. 1997; Cheung et al. 2003), as well as
European Caucasians (Assaf et al. 2007; Bekkenk
et al. 2003, 2004; Bekkenk and Willemze 2001),
have also been reported as well as individual
reports of patients from North America (Aladily
et al. 2012; Summers et al. 2011; Wood et al.
2011).

Clinical Appearance of Lesions
Oropharyngeal lesions (Fig. 10.39), may present
without skin lesions or be concurrently associated
with cutaneous lesions (Fig. 10.40). Skin lesions
appear in about a third of the cases (Chan et al.
1997) and, although rare, are increasingly recog-
nized (Mraz-Gernhard et al. 2001; Natkunam et al.
1999; Savoia et al. 1997; Ansai et al. 1997).
Clinical features include confluent or multiple red-
dish plaques, tumors, or nodules that may ulcerate,
but flat lesions have been described. Lesions may
be located on the extremities, trunk, and, less fre-
quently, head and neck (Chan et al. 1997). Rare
cases with bruise-like skin lesions have been
reported (Dummer et al. 1996). Systemic symp-
toms such as weight loss, malaise, and fever may
be present, and cytopenia due to hemophagocytic
syndrome has been reported in some cases
(Brodkin et al. 2008; Takahashi et al. 2001).

Pattern of Infiltration

Nodules and ulcerated skin along with dermal
and subcutaneous angiocentric lymphoid infil-
trate are seen (Fig. 10.41). Epidermotropism may
be present (Fig. 10.42). A dense infiltrate in the
dermis may be seen extending to the subcutane-
ous tissue, with associated angiodestructive
growth pattern and occlusion of the blood vessel
lumens by lymphoid cells, which are both com-
mon but not evident in all cases (Fig. 10.43).
Vascular occlusion can cause ischemic necrosis
of both tumor cells and normal tissue (Fig. 10.44).
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Fig.10.41 Extranodal
NK/T-cell lymphoma, nasal
type. A dense infiltrate of
perivascular atypical
lymphocytes which extends
from the ulcerated epidermis
to the dermis and into the
subcutaneous tissue is seen

Fig.10.42 Extranodal
NK/T-cell lymphoma, nasal
type. Epidermotropism may
be present
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Fig.10.43 Extranodal
NK/T-cell lymphoma, nasal
type. Angiodestructive
growth pattern and occlusion
of the blood vessel lumens
by lymphoid cells are
common but not evident in
all cases

Fig.10.44 Extranodal
NK/T-cell lymphoma, nasal
type. Vascular occlusion can
cause ischemic necrosis of
both tumor cells and normal
tissue
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Fig.10.45 Polymorphous infiltrate admixed with inflam-
matory cells, with the malignant cells composed of a mix-
ture of normal-appearing small lymphocytes and atypical

Cytomorphology

These cases feature polymorphous infiltrate
admixed with inflammatory cells, with the malig-
nant cells composed of a mixture of normal-
appearing small lymphocytes and atypical
lymphoid cells of varying size with irregular
nuclei, moderately dense granular chromatin, and
pale to clear to finely granular cytoplasm with
high mitotic activity (Fig. 10.45) (Chan et al.
1989, 1997). The cytological spectrum of extra-
nodal NK/T-cell lymphoma “nasal type” is very
broad ranging from bland cytology (Fig. 10.46)
to large atypical cells with necrosis (Fig. 10.47).
In most cases, the lymphoma is composed of
medium-sized cells with irregular nuclei, granu-
lar cytoplasm, and frequent mitosis (Pagano et al.
20006).

Immunophenotype

The neoplastic cells are usually positive for
CD2, CD7, CD45RO, CD43, cytoplasmic
CD3e (cd3 epsilon cytoplasmic portion),
CD56, and cytotoxic granule proteins (TIA-1,
granzyme B, and perforin) (Chan et al. 1989,
1997; Pagano et al. 2006). They are usually

oy

®

o
lymphoid cells of varying size with irregular nuclei, mod-

erately dense granular chromatin, and pale to clear to
finely granular cytoplasm with high mitotic activity

negative for surface CD3, CD4, and CDS, but
some that may lack CD56 antigens may still be
classified as extranodal NK/T cells, nasal-type
lymphoma, if they also express cytotoxic mark-
ers and EBV (Chan et al. 1989, 1997; Swerdlow
et al. 2008; Pagano et al. 2006). CD4+ and
CD7+ immunophenotypes have also been
described (Chan et al. 1989, 1997; Pagano
et al. 2006; Bekkenk et al. 2004). EBV is
almost always (94 %) positive (Chan et al.
1989, 1997; Pagano et al. 2006; Bekkenk et al.
2004; Cheung et al. 1998, 2003). EBV positiv-
ity is helpful since it is rare in other cutaneous
lymphomas and similar-looking extranasal or
nasal-type CD3+ CD56 — lymphomas lacking
EBV may be a type of PTCL-u or other neo-
plasms. EBER in situ hybridization is the most
consistent test for the presence of EBV. CD30+
expression has been suggested to be of good
prognostic parameter via p21 expression and
increased apoptosis (Hubinger et al. 2001;
Mraz-Gernhard et al. 2001).

Expression of killer cell inhibitor receptors
via KIR immunophenotype or molecular RT-PCR
techniques have been used to determine clonality
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Fig.10.46 Extranodal
NK/T-cell lymphoma, nasal
type. The cytological
spectrum of extranodal
NK/T-cell lymphoma “nasal
type” is very broad ranging
from bland cytology below

Fig.10.47 Extranodal
NK/T-cell lymphoma, nasal
type, also showing medium-
large atypical cells
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or oligoclonality of true NK-cell lymphomas and Cytogenetics and Molecular Findings
other cytotoxic cell lymphomas (Dukers et al. TCR genes are germ line since NK cells do not
2001; Kamarashev et al. 2001; Lin et al. 2001; have rearrangement of TCR genes (Chan et al.

Urosevic et al. 2004).

1989, 1997; Bekkenk et al. 2004; Siu et al. 1999).
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Table 10.4 Summary of NK/T-cell lymphoma, nasal type, extranasal (cutaneous) NKTL, and aggressive NK/T-cell

leukemia/lymphoma

Nasal (aerodigestive) NK/T

Asia, Central America, South
America, and Mexico; men are
affected more than women; occurs
most often in the fifth decade of life
Aerodigestive tract can disseminate
to the skin, soft tissue,
gastrointestinal tract, testes, and
rarely bone marrow

EBV+, CD16—, CD56+-,
cytoplasmic CD3; CD7-, surface
CD3—; CD4, CD8, CD57, and TCR
BF1 or &y are usually negative;
cytotoxic proteins are positive; no
clonal TCR gene rearrangement

Epidemiology

Sites frequently
involved

Immunophenotype

Median survival of advanced
disease 12 months (40 % alive
5 years)

Prognosis

Deletions of chromosomes 6 (q16—q27) and 13
(q14—q34) are common karyotypic findings (Siu
et al. 1999). Mutations of k-ras have been
described, and p53 is overexpressed in many
patients (Hongyo et al. 2005; Hoshida et al. 2003;
Kurniawan et al. 2006). In both cutaneous and
non-cutaneous cases, both disease-free and over-
all survival have been poor, perhaps related to the
presence of multidrug resistance genes (Suzuki
et al. 2010a).

Clinical Behavior

The single most important prognostic factor in
cutaneous form of extranodal NK/T-cell lym-
phoma, nasal type, is extracutaneous involve-
ment to the lymph node, viscera, or bone marrow.
Those patients with extracutaneous disease had a
median survival of 7.6 months compared with
44.9 months for those with disease limited to the
skin (Mraz-Gernhard et al. 2001).

In a more encompassing review of these cases,
the 5-year overall survival ranged from 17 to
40 % (meta-analysis of European, Asian, South
American reported cases) (Pagano et al. 2006),
and at this juncture, the prognosis appears better
when compared with the original reported skin
and extra-skin series of Asian patients who had
median survival of 3.5 months (Chan et al. 1997)
and a small series of three cases of primary cuta-

Extranasal (cutaneous ) NKTL
Similar to EN-NK/T-NT

Skin torso but also extremities,
salivary gland, and viscera and
has overlap with aggressive NK
when BM is involved

EBV+, CD16- cytotoxic
phenotype similar to nasal-type
TCR BF1 or &y are usually

NK/T-cell leukemia/
lymphoma

Asia; men and women
affected equally;
median age of onset
of 42 years

Bone marrow, blood,
liver, spleen, skin
rarely involved

EBV+,CD16+ ;no
clonal TCR gene
rearrangement

negative; cytotoxic proteins are
positive; no clonal TCR gene
rearrangement

Most die within 6 months of
diagnosis (17 % alive 5 years)

Most die within a few
weeks of diagnosis

neous NK-cell lymphoma with a reported 0 %
5-year survival (Fink-Puches et al. 2002).
Nonetheless, patients with tumors associated
with aggressive NK-cell leukemia have the worst
outcome, with a median survival of 6 weeks
(Chan et al. 1997).

Differential Diagnosis

In the previous classifications, these cases were
classified among cutaneous CD56+ neoplasm,
blastic NK, or PTCL-u or CD30-negative cutane-
ous large T-cell lymphoma, so these cases present
a differential matrix, especially when these
tumors express CD56. Lack of EBV and a non-
germ line T-cell receptor gene rearrangement
result appear to be the crucial commonality in the
above cases.

When confronted with an EBV + lymphoma,
however, with immunohistologic features of
NK/T-cell type, it is helpful to differentiate
between the different clinical variants of extrano-
dal NK/T-cell lymphoma, nasal type, such (pri-
mary cutaneous) as extranasal NK/T-cell
lymphoma or the aggressive natural killer (NK)
cell leukemia. See Table 10.4.

Although not absolute, skin involvement
favors extranasal NK/T-cell lymphoma, while
bone marrow, blood, and disseminated visceral
disease favor aggressive natural killer (NK) cell
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Fig. 10.48 Plasmacytoid dendritic cell neoplasm is

derived from marrow precursor dendritic cells and not a
true natural killer cell blast. (a) Blastic cells with fine
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nuclear chromatin. (b) Angiotropic blasts in single file
targetoid pattern, a common arrangement of blasts in leu-
kemia involving the skin
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Fig.10.49 Cutaneous adult T-cell leukemia/lymphoma (cATLL) showing epidermotropism. Tumor cells are medium
to large size with nuclear pleomorphism and Reed-Sternberg-like narrow

leukemia. All of these cases may involve the
aerodigestive tracts and therefore belong to the
umbrella of extranodal NK/T-cell lymphoma,
nasal type.

These above diseases are currently separated
from the previous category of extranodal “blas-
tic-NK?” cell types which are not lymphoid in ori-
gin but derived from precursor plasmacytoid
dendritic cells (also called “hematodermic neo-
plasm” because of common involvement of skin
and marrow). The skin involvement of blast is
recognized by the immature cells with blastic
finely dispersed chromatin and the single file pat-
tern often seen in leukemic skin involvement
(Fig. 10.48a, b) (please see Chap. 16 for discus-
sion of plasmacytoid dendritic cell neoplasm).

Cutaneous Adult T-Cell Leukemia/
Lymphoma

This entity will be discussed in more detail in
Chap. 6 since occasional cases may present in a
tumor nodular pattern, but cases are largely epi-
dermotropic. A short description is provided
here.

The tumor cells may show occasional deep
dermal atypical cerebriform to large pleomor-
phic/immunoblastic cells, especially in cases
with deep dermal tumor nodules (Fig. 10.49).
The tumor cells have a T regulatory phenotype —
FoxP3+, CD4+, and CD25+ (Fig. 10.50). This
explains their ability to suppress local immunity
and the propensity of ATLL patients to be
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Fig.10.50 CD25+ T helper
cells in most cells are typical
of cATLL

extraordinarily susceptible to opportunistic infec-
tion. Serum levels of IL-10 and TGF-betal are
increased (Tokura, oral abstract #40, 2nd World
Congress of Cutaneous Lymphomas, Feb 6-10,
2014).

Differential Diagnosis
MF is the principal differential diagnosis.
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