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DENDRITIC CELLS IN T- AND B-
CELL PROLIFERATION IN THE SKIN

Nicola Pimpinelli, MD, PhD, Marco Santucci, MD,
Faole Romagnoli, MD, and Benvenuto Giannotti, MD

ANATOMY, PHYSIOLOGY, AND
DISTRIBUTION OF DENDRITIC
CELLS IN NORMAL SKIN

Dendritic cells (DC}, otherwise known as
dendritic leukocytes or dendrocytes, represent a
relatively homogeneous population of non-
lymphocytic cells within lymphoid organs,
epithelia, connective tissue, and lymph.* The
main, common features of DC arc their typi-
cal dendritic shape (from which their name,
although devoid of functional implication, is
derived); bone-marrow origin; a constitutive
expression of major histocompatibility com-
plex (MHC) class I1 antigens; usually low
phagocytic activity; and high efficiency in
stimulaling (hence the definition antigen-pre-
senting celis, APC) and regulating cell-me-
diated immune responses.'®  Ultrastruc-
turally, DC sharc some basic features: a
roundish to oval body and variably long, thin
cytoplasmic branches (dendrites); an indented
nucleus with pale chromatin (excluding a thin
peripheral im); and a cytoplasm containing
cytoskeletal filaments (bul no {ibrils), mito-
chondria, few stacks of rough endoplasmic

The original research of the authors in this ficld was
supported by grants from the Italian Mingstry of Univer-
sity and Scientitic and Technologic Research {University
funds, 40% and 60%), and Ttalian National Research
Council {grant no. 92.01087.04).

reticulum, many smooth vesicles and tubules,
a large Golgi apparatus, and few dense bodies
(primary lysosomes).** This group comprises
interdigitating reticulum cells (T-cell areas}
and dendritic reticulum cells ([DRC] B-cell
areas) of secondary lymphaoid organs, so-
called veiled cells in the afferent lymph, Lan-
gerhans cells (LC) and other dendritic leuko-
cytes of squamous and nonsquamous strati-
fied epithelia, and interstitial dendritic
leukocytes.

Cutaneous LC* are the most well-known
and extensively studied DC. Their histoge-
nelic, morphologic, antigenic, and functional
features, as well as their alteration by aging
and physical-chemical stimuli and their in-
volvement in pathology, have been exten-
sively reviewed elsewhere!™ %7 10195 and will
not be the subject of this article. In extreme
synthesis, the cardinal features of LC arc the
presence of typical cytoplasmic inclusions
(Birbeck granules, shown by clectron micros-
copy)” and the expression of CD1a antigen
on their plasma membranes. According to a
strict definition, only cells containing Birbeck
sranules should be considered LC. It has been
widely demonstrated that L.C acquire their
complete morphologic features, as judged
from the presence and number of Birbeck
granules, only following their establishment
in the epidermis % *-*1; for this reason, epi-
dermal and dermal D not containing Birbeck
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granules have been interpreted as putative
precursors of LC and termed indeterminate
cells, for almost 15 years.?* * ' Indeed, the
apparent lack of Birbeck granules may be re-
lated either to a loss of these typical structures
following the migration of LC from the epi-
dermis into the dermis or 1o an absent forma-
tion due to the lack of—or minimal—homing
in the epidermal microenvironment. 1t 2 5. 108
The findings of recent reports,'? however, sug-
gest Lhat the identification of Birbeck granules
may also depend on the careful evaluation of
many serial ultrathin sections. Conscquently,
the term indeferminate cells seems todav a little
bit confusing, and many rescarchers prefer to
avoid its use.

In addition to their identificative antigenic
marker {i.e., CD1a), I.C constitutively express
many other membranc molecules that may be
related to their functional role in phyvsiology
and pathology (e.g., antigen presentation and
T-cell activation, cytokine production, adhe-
sion to the extracellular matrix, and migra-
tion)."” 7% "5 19919 The expression of these func-
tionally relevant molecules by LC can be
cither up regulated or down regulated in spe-
cific conditions, with possible clinical conse-
quences. These features support the interpre-
tation of these cells as the “sentinels” of the
skin-associated lymphoid tissue (SAI.TY'" or
skin immune system (SIS).'®

A novel type of DC has been described in
the skin and increasingly investigated in the
last years, that is, dermal dendbritic cells. Some
comunon, basic features of these dermal LXC,
variably termed as dermal dendrocytes ([DD)
the most popular definition),> * 43 perings-
cular veil cells,” or perivascular dendritic macro-
phages, " are the expression of class II MHC
antigens, a mainly perivascular location (pre-
dominantly around the superficial vascular
plexus), the lack of expression of CDla anti-
gen and vascular markers (factor VITI-RA,
Ulex Furopaeus lectin), and the ultrastruc-
tural fealures of macrophages. The antigenic
phenotype of D), however, is actually a
matter of controversy; in fact, despite the
subslantial agreement concerning their inter-
pretation as a subsct of CD68+ dermal mac-
rophages, they have been variably defined
as factor XII 1 3 ¥ 40 % 2CH11b~ /Dilc+/
D36-,'"*  CDIl1lb+ /CDllc t /CD14+ /
KiM8+ /D36 -, or CD11b-/CDllc+ /
CD14 + /D36 | 55135 Thy.] + 4 (Thy-1 is
a human antigen, possibly related to the im-
muneglobulin supergene family as well as its
murine counterpart”; however, human Thy-1

is expressed by dermal perivascular DC and
not by epidermal DC in both normal and
pathologic skin 1) The role of these resident
dermal DC in murine and human SIS is also
controversial: some experimental evidences
suggest that they are a further cell type, in
addition to LC, capable of iniliating delayed-
Llvpe hypersensitivity responses.™ " 125 Other
studies, on the contrary, support the hypath-
esis that DD may be responsible for the acti-
vation of suppressor pathways,” 7 similar to
a CD36 + subset of blood monocytes.'™ At the
present state of our knowledge, it is not pos-
sible to hypothesize whether the CD36+ DC
identified in normal dermis correspond to
those demonstrated in UV-irradiated skin* *
3 which are capable of activating suppres-
sor cell responses.

A specific subsct of DC, with features
closely resembling those of cutaneous DD,
has been described in the lamina prapria of
the oral mucosa.” These cells show a typical
perivascular location and a CD36 + /CDla— /
CD11b— /CD1lc— antigenic phenotype; their
ultrastructural profile is characterized by the
presence of many lysosomes (both primary
and secondary, often conlaining melanin),
well-developed rough endoplasmic reticu-
lum, and focal adhesion sites to the extracel-
lular matrix.

CD36+ /CDla  DC have been found in
normal epidermis,''" ** although not regu-
larly.” Tt remains to be established whether
and how these CD36 t epidermal DC, when
present, are related to thosce found in the der-
mis. The identification of all CD36 expressing
cells as monocyte-derived APC seems at pres-
ent to be unwise. In fact. CD36+ cells -—vari-
ably dendritic in shape but not expressing
class II MHC antigens or CD45 antigen (the
latter indicative of bone marrow origin)—
have been found by some authors at the der-
moepidermal junction.'*

THE IMFORTANCE OF STUDYING
DENDRITIC CELLS IN
LYMPHOPROLIFERATIVE
DISORDERS OF THE SKIN

In lymphoproliferative disorders of the
skin, lymphocytes are the proliferating cells
and DC may be considered their “living
room,” that is, the framework in which lym-
phocytes live and proliferate. Therefore, why
study DC? This 1s an aobvious, reasonable
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question. First of all, DC have a key role in T-
and B-cell homing**"* Second, DXC can be the
specific target of living and physical and
chemical agents, and their alterations may
have a pathogenic role in certain cutaneous
lymphoproliferative diseases.™ ™ ™ "'* Third,
the morphologic, antigenic, and topographic
features of DC may have diagnostic and his-
togenetic relevance in specific conditions™ as
discussed later on. Finally, XC are crucial for
both effector and regulatory immune re-
sponses,'® and might play a role in antitu-
moral lymphocyte reactions.”” In addition, in-
vestigating the morphologic, antigenic, and
functional features and the distribution of DC
in different cutaneous pathologic skin models
characterized by aberrant lymphoid cell mi-
gration and proliferation may greatly con-
tribute 1o a better understanding of the dif-
ferentiation and function of SIS and the
pathogenesis of SIS-related disorders.™

Concerning cutaneous lymphomas, that is,
non-Hodgkin’s lymphomas primarily pre-
senting in the skin, the significance and pos-
sible role of DC in the natural history of the
disease have been subjects of investigation for
almost 20 ycars, with no definitive conclu-
sions reached at present.

DENDRITIC CELLS IN T-CELL
PROLIFERATIVE DISORDERS

Since 1976,% % * the presence of DC in my-
casis fungoides (MF), a classic type of cuta-
neous T-cell lymphoma (CTCL), has been de-
scribed by means of electron microscopy and
considered the specific expression of lympheo-
cyte homing. This finding has been widely
confirmed by numerous immunochistochemi-
cal and ultrastructural studies* in MF, Sézary
syndrome (S5, which is interpreted as the leu-
kemic variant of MF), and localized pagetoid
reticulosis.

In fact, different hypuotheses have been pro-
posed concerning the signiticance and possi-
ble role of DC in the pathogenesis of MF. The
presence of viruslike parlicles in the cyto-
plasm of LC induced some authors to hypoth-
esize a viral infection of these APC, with the
consequence of their persistent stimulatory
action on CD4+ T cells, eventually leading to
the malignant transformation of CD4+ T
cells.™ 7 7 1212 '|'he report that only intraepi-

*References 9~11, 21, 26, 31, 36, 41, 50, 61, €3, 65, 67, 68,
74-76,99, 110, 112, 123

dermal T cells are cycling in MI® supports
the hypothesis of a possible significant role of
epidermal 1.C in the pathophysiology of ML.
Other siudics, however, have stressed that
close contacts between LC and T cells are oc-
casiomal, even in initial patches, notwith-
standing the high numbers of epidermal
CDla~ LC™"; these {indings raise doubts on
this hypothesis of a persistent stimulation of
T cells by LC as a crucial event in the patho-
genesis of MF. Converscly, a clear-cut corre-
lation between the number, immunoarchitec-
ture, and ultrastructure of dermal CDla+ DC
{(indeterminate cclls) and the clinical stage-
related histoimmunaelogic modifications has
been documented.”  In carly patches of MF
(flat lesions, with a scarce, mostly perivascu-
lar lymphoid infiltrate), indeterminate cells
are relatively few, intermingled with high
numbers of CD11c | /CDla— monocytoid
cells (putative precursors ?),'" and form a ru-
dimentary cellular network, establishing close
contacts between each other and with cerebri-
form lymphocytes: according to our initial
paradox, lymphocytes “reclaim their living
room.” Tn the plaque stage, indeterminate
cells arc more numerous, form an extended
cellular network, show morphologic signs of
enhanced functional activity (abundant cyto-
plasm with large amounts of mitochondria,
multiple Golgi stacks, and numerous cister-
nae of rough and smooth endoplasmic reticu-
lum), and establish close contacts with CD4+
T cells, often showing blastic morphology and
an activated-proliferating phenotype (HLA-
DR~ /CD253+ /CL71+ /Ki-67+ ) (Figs. 1 to
4). In the tumor stage, blastic T cells markedly
increase in number and losc their mature
CT4 - phenotype, whereas indeterminate
cells are sparse and less rich in organelles and
show only occasional contacts with T cells.?
On the basis of these findings, it has been
suggested that dermal CDla 4 DC are possi-
bly involved in the homing, proliteration, and
neoplastic progression of T cells® On the
other hand, CDla+ DC may differentiate and
persist only under the influence of a CD4+
T-~cell microenvironment.™ ™

If lhe paucity of close contacts between
lymphocytes and epidermal LC scems to
speak against a crucial role of epidermal 1.C
in the pathogenesis of MF, how can the con-
stant finding of large numbers of these cells
in the epidermis of MF patches and plaques
be interpreted? 1t could be considered an epi-
phenomenon related to the migration of
CD1lc+ and CDla— monocytoid precursors

ARBELT T,
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to DC from the dermis into the epidermis® 1
possibly due to the increased relase of cyto-
kines'* (the role of cytokines is extensively
dealt with in the article by Dummer and
Schwarz). In the epidermis, these precursor
cells eventually acquire the typical antigenic
(CDla expression), morphologic (Birbeck
granules), and, probably, functional features
of fully mature LC.* " According to the afore-
mentioned data, the recent report of a positive
correlation between higher numbers of epi-
dermal CD1a+ LC and a better prognosis in
patients with MF” might simply depend on a
correlation between the numbers of epider-
mal LC and the disease stage. The presence of
skin tumors, in fact, is accompanied by a
paucity of epidermal CDla+ DC and is re-
lated to a poor prognosis. The hypothesis that
epidermal LC alterations are a consequence,
rather than a rause, of MF lesions is sup-
ported by the finding that there are no signif-
icant differences in the number and distribu-

Figure 1. MF (plaque stage). Epidermotropic,
bandiike infiltration of CD4 : T cells. Tha phe-
notype of these cells is HLA-DR+, CD25 +,
CD71+, Ki-67 +. Immunohistochemical tech-
nique used (APAAP) on frozen section (origi-
nal magnification % 160).

tion of thesc cclls between the clinically
normal skin of MF patients and thal of
healthy control subjects.

Similar to S100+/CDla+ DC, factor
Xllla+ DD coexpressing Thy-1 antigen are
constantly found in the papillary dermis of
MF lesions and progressively increase in
numbers from early patches to plaques.® *
The increase of factor Xilla— and Thy-1+
DC, possibly neadifferentiated from a pool of
CD34+ progenitors that have migrated inta
the papillary dermis from the reticular der-
mis—where they are usually found in peri-
vascular location®*—and recruited from the
circulation via adhesion to ELAM-1 + /ICAM-
1+ /VCAM-1+ endothelium,* seems to
counterbalance the increase of CDla+ DC in
MF. This same situation has been observed in
some widely studied inflammatory derma-
tases, such as lichen planus (LP) or atopic
dermatitis.™ Factor XITla |, CD36 + DD could
be crucial in the sclective activation of sup-




DENDRITIC CELLS IN T AND B-CELL PROLIFERATION IN THE SKIN 259

Figure 2. MF (plaque stage). Extended net-
work of CD1a+ dandritic cells. These cells
are very numerous in both the epidermis and
the dermis. Immunohistochemical technique
used {APAAP) on frozen section {original
magnification x 160).

pressor-inducer pathways that, if overstimu-
lated, may down regulate host immune e-
sponses leading to suppression of antitumor
immunity.®* 7 Factor XITla+ and CDla+
DC* and CD36+ /CDla— DC¥ 7' have been
found in MF lesional epidermis; no definite
hypothesis can be proposed yet on a role of
these cells in the disease. The possible signifi-
cance of DD in the pathogenesis of CTCL is
discussed in dctail in another article of this
issue.

The presence and possible significance of
DC in non-MF/S CT'CL have not been exten-
sively studied. CDla+ DC have been ob-
served in low numbers and scattered distri-
bution in both CD30(Ki—1)+* ' andCD30 -
large T-cell lymphomas'™* primarily present-
ing in the skin, but no conclusion can be
drawn concerning the possible relationship
between the characteristics of DC and the
clinicobiologic features of these distinctive

subtypes of CTCL (e.g., the DC pattern of re-
gressing skin lesions in CD30 + CTCL is pres-
ently not known).

Some recent reports specifically address
clinical, histologic, and immunohistologic fea-
tures possibly useful for the differential diag-
nosis between CTCL and pseudo-CTCL.™
Specifically concerning dendritic cells, the
dermal infiltrate of MF-like pscudo-CTCL
(characterized by a bandlike, epidermotropic
infiltration of the skin by cerebriform T cells)
seems to contain a percentage of CDla+ DC
lower than that commaonly found in plaque-
stage ME.™ It should be inieresting to com-
pare MF and drug-induced pseudo-MF on
clectron microscopy to verify whether some
differences do exist comparable to thosc
found between MF plaques and well-devel-
oped lesions of LP, a classic model of immune
cell-mediated, benign dermatosis.* In both
cases, DC form an extended cellular network
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in the dermis and establish close appasitions
with activated, cerebriform T cells. In LP,
however, neither DC showing cytomorpho-
logic sigms of activation nor lymphocytes with
blastic phenotype are found, thus suggesting
that a “physiologic” mechanism of lympho-
cyte activation is operating in LP. A crucial
difference between pseudo-CTCL, histologi-
cally characterized by a nodular pattern mim-
icking that found in pleomorphic CTCL, and
true pleomorphic CTCL is the abundance of
histiocytic cells in the former” no data on the
immunophenotype of these cells are currently
available.

DENDRITIC CELLS IN B-CELL
PROLIFERATIVE DISORDERS

Dendritic Cells in Normal and
Neoplastic Lymphoid Tissue

PRC, whose myelomonocytic origin has
been only recently demonstrated unequivo-

Figure 3. MF (plague stage). An indstermi-
nate cell {ic, dendritic cell of Langerhans line-
age, but without identifiable Birbeck granules)
is In close contact with a lymphoid cel!
undergoing clear-cut blastic transformation
(bc}). Electron micragraph (original magnifica-
tion x11,000).

cally,” are DC resiricted to the B-cell areas of
secondary lymphoid tissuc (e.g., lymph
nodes, spleen, tonsils, Pever's patches),
namely, primary and secondary follicles.'?
For this reasom, they are also commonly
known as follicular dendritic cells.® 114177 They
are not identifiable in extrafollicular areas of
the lymphoid tissue or in normal extranodal
tissues (thymus, liver, skin, or kidney)." The
detection of these cells by conventional light
microscopy is extremely difficult and is made
possible by enzyme cytochemistry (5-nucleo-
tidase activity"), immunohistochemistry®
(see following), and electron microscopy.® 57
The immunophenotype of DRC may be diffi-
cult to assess in situ, owing to the close asso-
ciation between them and surrounding B
cells,*  Therefors, immunophenotyping of
DRC has been performed in single celt sus-
pensions, giving controversial results that
may be related to the heterogeneity of these
cells,* as discussed further on. In this article,
the anatomy and physiology of B-cell areas of
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Figure 4. MF (plaque stage). Dermal
indeterminate cell showing clear-cut
morphologic signs of enhanced func-
tional activity: abundant cytoplasm
with large amounts of mitochondria
{arrow), multiple Golgi stacks (g),
and very high density of tubules and
vesicles (arrowhsad). Electron mi-
crograph  (original  magnification
» 18,000).

lymphoid tissue cannot be analvzed exten-
sively, and more details can be found in re-
cently published reviews™; nevertheless, a
simplified description seems necessary to
clarify as much as possible the discussion con-
cerning the significance and possible role of
DRC in Bcell lymphoproiiferative disorders.

In normal lymphoid tissue, DRC form a
dendritic network in both primary follicles (in
which no antigen-driven processes are taking
place) and secondary follicles (“sanciuary” of
B-cell differentiation, activation, and prolifer-
ation).” Concerning their functional signifi-
cance, a specific role of DRC in B-cell homing
is suggested by the expression of VCAM-1
antigen by these cells and of VLA-4 antigen
(ligand to VCAM-1) by B lymphocytes* * In
addition, recent studies® suggest that DRC
have a significant role in the “trapping” and
presentation of antigens (in the form of mem-
brane-bound immune complexes) to antigen-
specific B cells, with consequent differentia-
tion, activation, and proliferation.

In primary follicles, DRC form a rudimen-
taty cell network.”® 127 In secondary follicles,
DRC have different features according to their
localization. In the germinai center, DRC form
a dense, sharply demarcated dendritic web,
closcly associated with CD10+ B cells (follic-

ular center cells, [FCC]).73 88 116 127 (OO, glectron
microscopy, in addition to the aforemen-
tioned common features of DC, DRC show
characteristic narrow plasma membrane in-
foldings coated with electron densc material,
presumably representing fixed immunocom-
plexes* ¥ (sce following). The immunophen-
otype of DRC in the germinal center is fairly
constant™ DRC-1 (R4/23) t , CD9+, CD11b
(C3bi receptor) +, CD14+, CD21 (C3d recep-
tor)+, CD23 {low-affinity receptor for IgE) +,
CD35 (C3b receptor)+, CD54 (ICAM-1)+,
VCAM-1+, HLA-DR+, acid cysteine-pro-
teinase inhibitor (ACPI) 1 nerve growth
factor receptor (NGEFr)+,"' and IgC, M,
and A+. In non-Hodgkin’s lymphomas of
FCC origin (known as FCC lymphoma or fol-
licular lymphoma™ * %), showing bcl-2 genc
rearrangement' ' related to a chromosomal
translocation (t14:18),'2 DRC are a constant
finding. They usually retain most of the mor-
pholegic and antigenic features found in the
normal germinal center, but specifically lack
some of them: the electron dense coating of
membrane  infoldings,” membrane-bound
immunogiobuling,® '* and ACPI-- and NGFr
expression.™ Notwithstanding these morpho-
logic and antigenic aberrations, the capacity
to favor B-rell homing and to create an ade-
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quate microenvironment for the proliferation
of B cells seems to be retained in neoplastic
conditions, confirming that DRC are a neces-
sary component for B-cell proliferation and
suggesting that they can provide a costimula-
tory signal for neoplastic lvinphocytes.*

In the follicle mantle (the external portion
of secondary follicles), both normal and neo-
plastic DRC are more loosely arranged® '
and show some significant immunopheno-
typic differences as compared with those
found in the germinal center. In fact, they are
CD9-, CD11b+/—, CD14—, CD23—, and
IgD+ . # 3 No lack of specific antigenic
markers has been reported so far in lympho-
mas of follicle mantle origin 2% 2% 5% 88 116, 130,131
In this external portion of secondary follickes,
DRC are associated with two main B-cell pop-
ulations: CD5 ~ /CD10 — B cells, and CD5— /
CD10- B cells. The former—mantle zone
lymphocytes,* 3! or mantle cells™ *¥—may
represent the step of B-cell differentiation next
to FCC.”* The CD5—- and CD10— cells are
particularly well represented in the spleen,
where they (marginal cells™) form a distinct
area of the follicle mantle (marginal zone), ex-
ternal to that populated by mantle cells {man-
tle zone). In the lymph node, the CD5-/

Figure 5. Dermal infiltrate of nan-Hodgkin's B-
celi lymphama. Two dendritic reticulum cells
{stars), one of which presumably binucleated
{biack slar), establish close contact with hlast
cells showing a centrocytelike (cc) ar centro-
blastlike (cb) nuclear morphology. Mote the
absence of electron dense material between
dendritic cells &nd neoplastic lymphoid cells.
Electron micragraph (original magnification
x 8,500).

CD10— Bell population (parafollicular
cells*® %7 8} graw and become clearly evident
in some reactive (immature sinus histiocyto-
sig™ * 117y and neoplastic conditions (known
as parafollicular lymphoma® ¥ or monocytoid B-
celf lymphoma®™ %17 1%) "This parafollicular cell
might be interpreted as a B cell that has
undergone T-cell-dependent antigen priming
and is putatively capable of differentiating
into various morpholagic subtypes (FCC,
mantle cells, plasmacytic cells}. This hypothe-
sis is supported by some characteristic fea-
tures of parafollicular-monocytoid lympho-
mas. In this peculiar type of lymphoma,
typical parafollicular-monocytoid cells are
very frequently admixed with other, often
monoclonal, cell types: plasmacytic cells
(sometimes with transitional forms to typical
parafollicular-monocytoid cells) and/or FCC
cells and / or mantle cells {often in small clusters),
indeed a spectrum of distinct cytologic types
originating from one cell, the parafollicular-
monocytoid cell 3% ¥ 8 % 107 18 These char-
acteristic features, along with the typical
finding of “lymphoepithelial lesions” (clusters
of neoplastic B cells infiltrating glandular
ducts), have been widely described also in
primary extranodal B-cell lymphomas,
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Figure &. Primary CBCL. Follicielike nodules of
CD22+ B8 cells in the superficial dermis of re-
cently developed lesions. These cslls constantly
show a CD5 , CD10—, slg+ (monoclonal)
phenotype. mmunchisiochemical technique
used (APAAP) on frozen section (oniginal mag-
nification < 250).

namely, the so-called MAT T lymphoma (lym-
phoma of the mucosa-associated lymphoid
tissue).> ™

Dendritic Cells in Cutaneous B-cell
Proliferative Disorders

Since 1981, numerous studies have demon-
strated that cutaneous B-cell proliferative dis-
orders are often characterized by the presence
of a specialized microenvironment of DRC
The presence of DRC in the skin has been
considered specifically related to the FCC
homing and, consequently, to the develop-
ment of “pseudolymphomatous” FCC reac-
tions* or to the localization (primaryt or se-
condary?®® % 51 6. %0 1219 of neoplastic FCC
(FCC lymphoma, follicular lymphoma), inde-
pendent of the histologic evidence of follicles.
According to their ultrastructure, DRC found
in the skin infiltrate of FCC lymphomas show

*References 21, 25, 26, 41, 52, 64, 97, 112, 136, 137, 139
tReferences 21, 23, 26, 41, 51, 63, 92, 97, 112, 133-135,
139

a limited degree of morphologic differentia-
tion® (Fig. 5), similar to that described in no-
dal lymphomas.*

In a recently published study,'® we have
analyzed—retrospectively and  prospec-
tively—a large group of patients with un-
equivocal diagnosis of primary cutaneous B-
cell lymphoma (CBCL). The diagnosis was
based on negative staging, positive staining
for B-cell restricted antigens CD19%/CD20/
D22, and the surface Ig light chain manoclo-
nality of neoplastic B cells, this latter feature
being essenlial for the differentiation from
pseudolymphoma.” According to our data,
CBCL show a constellation of features strik-
ingly similar 1o those described in parafollic-
ular-moenocytoid lymphoma® 3 8 % 1739 and
MALT lymphoma® *: (1) nonaggressive clin-
ical behavior (preferentially locoregional ex-
tension, good response to local treatments,
low tendency to spread, and excellent prog-
nosis despite frequent relapses); (2) uniform
immunophenotypic (CD5 —, CD10 — #7755 %
162, 14 and genotypic features of neoplastic B
cells (Jack of bel-2 gene rearrangement),'* 1> 1+
despite the wide variability of cylomorpho-
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logic appearances (the whole spectrum of
parafollicular cells, admixed with small lym-
phocytes, plasma and lymphoplasmacytoid
cells); and (3) lymphoepithelial lesions. These
features suggest the interpretation of CBCT. as
the cutaneous counterpart of MALT lym-
phormna, that is, skin-associeted hymphoid tissue—
related B-cell lymphoma,™ * 12 1 gnd lead to
hypothesizing their parafollicular origin."
I'he systematic analysis of biopsies sequen-
tially taken from these patients allows deline-
ation of the histologic and immunohistologic
spectrum of CBCL, whose different aspects
are largely related to the age and growth rates
of skin lesions,"” without any correlation with
clinical course and prognosis {which are good
overall). This spectrum ranges from the some-
times inconspicuous “top heavy’ infiltrate of
intermediate-sized neoplastic B cells (resem-
bling small parafollicular cells® %} and many
reactive T cells observed in carly lesions
(“low-grade” malignancy picture, classically
considered typical of cutaneous pseudolym-
phomas2l. 25-27, 12, 63, p4, 135, 137) to the LlnifOIn‘lly
heavy dermal infiltrate of large neoplastic B

Figura 7. CBCL. DRC-1+ dendritic reticulum
cells are clustered with neoplastic B cells {see
Figure B, serial section) in the superficial darmis
ol recently developed lesicns. These cells show
an aberrant “centrifugal” pattern and character-
istically have a CD14 — phenotype. Immunohis-
tochemical technigue used (APAAP) on frozen
section (original magnification > 25Q).

cells (“high-grade” malignancy picture} char-
acteristic of late, rapidly growing lesions.

In CBCL, DRC are present in thrce main
fashions™ ** 1#+1%; (1) assaciated with CDS —
and CD10~, monoclonal, proliferating (Ki-
67+ and CD71+) B cells to form follicletike
clusters. These B-cell DRC clusters are mainly
found in the superficial dermal infiltrate of
recently developed lesions and are irregularly
surrounded by reactive T cells and associated
CDla t DC, thus delineating a quite distinct
compartmentalization of the infiltrate not
identifiable on histologic grounds alone (Figs.
6 to 8). In this instance, DRC have a DRC-
1+ /NGFr+ /CD14 - /CD21(+)— /CD35 |
phenotype™-1% and often show an aberrant
“centrifugal” pattern (loosely arranged in ill-
defined meshworks with blurred and radiat-
ing contours, and skipping the nodule cen-
ters)' (Fig. 7); (2) scattered among neo-
plastic B cells, which are intermingled with
high numbers of reactive T cells without a
clear-cut compartmentalization in the upper
and mid-dermis. In this instance, typical of
slowly grown, long-standing lesions, DRC
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Figure 8. CBCL. CD3+ T calis are abundant
and irregularly surround the DRC-B-cell clusters
{Figures 6, 7, serial section) in the superficial
dermis of recently developed lesions. Immuno-
histochemical technique used (APAAP} on fro-
zen section (original magnification x 250).

have the same DRC-1+ /NGFrit /CDI14 /
CD21{+)— /CD35+ phenotype; (3) sited in
rcactive, polyclonal lymphoid follicles,
mainly located in the mid-lower reticular der-
mis of slowly grown, long-standing lesions.
These follicles more frequently show a mor-
phologically and immunologically typical or-
ganization, that is, a lightly staining germinal
center {camposed of CDI01 B cells and
CD14+ DRC) and a darkly staining mantle
(composed of CD5+/CDID— and CD5-/
CDIl - B cells and CD14— DRC)"** (Fig.
9) and are surrounded by broad strands of
neoplastic B cells in a fashion reminiscent of a
parafollicular and interfollicular pattern typi-
cally obscrved in parafollicular-monocytoid
lymphoma !® Parafollicular cells are fre-
quently associated with variable numbers of
plasma cells and lymphoplasmacytoid cells,
often monoclonal, and a morphologic contin-
uum between parafollicular cells and plasma-
cytic cells is sometimes evident.” %! Features
resembling  lymphocepithelial lesions ob-
served in MALT B-cell lymphoma® and other
extranodal parafollicular-monocytoid lym-
phoma,™ ® namely, neoplastic cells infiltrat-

. _> ¥ t':{ e : i A

. e %07 » . .

. - R -'.‘("b“:.;y,‘\"v B 1
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ing the ductal porlion of eccrine sweat glands
and the pilosebacecus units, are typically, yet
rarely, found.*® " Summarizing, the presence
of reactive, polyclonal, typically organized se-
condary follicles is not necessarily indicative
af a reactive, pseudolymphomatous process,
and particular attention has to be paid to the
features of surrounding B cells: if the latter
are virtually all polyclonal, the finding is in-
dicative of pseudolymphoma; on the con-
trary, if B cells outside the polyclonal fellicles
arc monoclonal (associated or not with sparse
polyclonal cells), the finding is definitely
suggestive of CBCL.

From a speculative point of view, the
evolutionary madifications of skin lesions
support the hypothesis that—at the very
beginning—DRC faver the homing and pro-
liferation of neoplastic B cells. The neoplastic
growth of these B cells is long contrabalanced
by a heavy T-cell reaction {also supported by
a specific, CDla+ DC microenvironment)
and only late does this control becomes inef-
fective. Interestingly, however, this neoplastic
progression is not accompanied by a parallel
worsening of the clinical behavior, which is
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and remains averall very good. 'l'he possiblc
explanation for this discrepancy is given by
the putative parafollicular origin of CBCL; in
fact, parafollicular-monocytoid nodal lym-
phoma, MALT lymphoma, and CBCI. share
nonaggressive clinical behavior and uniform
immunophenotype and genotype of neoplas-
tic B cells (CD5~ /CD10—; lack of bcl-2 re-
arrangement).

SUMMARY

In lymphoproliferative diseases of the skin,
DC have a key role in I~ and B-cell homing,.
Furthermore, TIC alterations may have a
pathogenic role in the natural history of spe-
cific disorders, either in the neoplastic lym-
phoid cell progression or in antitumoral
lymphocyte reaction. Finally, the morphoan-
tigenic and topographic features of PC may
have diagnostic and histogenetic relevance in
specific conditions.

In CTCL, dermal CDla+ DC (“indetermi-
nate cells”} seem to play a significant role in
the neoplastic progression of M, whereas the
possible pathogenetic role of specific altera-
tions of epidermal LC is yet to be proven.
Recently, a possible implication of DD (resi-
dent, perivascular factor Xllla + /CDla— DC)

Figure 9. CBCL. CD35+ DRC in the germinal
center of a reactive. polycional follicle in the mid-
lower reficular dermis of a slowly grown, long-
standing lesion. These fallicles more frequantly
show a morphologically and immunolegically typ-
ical organization: CD10+ B cells and CD14 -
DRAC in the germinal center, and CDS | /CD10 -
{mantie cells) or CD& /CD10— B cells (marginal
cells) in the mantle. Immunchistochemical tach-
nique used (APAAP) on fixed-embedded material
{original magnification x250).

in the pathogenesis of MF has been also sug-
gested. The presence and possible significance
of DC in CTCL non-MF are presently poorly
studied. At present, DC number, distribution,
and phenolype seem possibly useful in the
differential diagnosis between CTCL and
pscudo-CTCL, but this hypothesis has to be
adequately confirmed.

CBCL has been recently proposed as a
unique type of clinically low-grade lym-
phoma, namely, skin-associated lymphoid tis-
sue (SAIT)-related B-cell lymphoma. Both
SALT- and mucosa-associated lymphoid tis-
sue {MALT)-related B-cell lvmphoma share
with a peculiar nodal lymphoma of [ollicle
mantle origin  (parafollicular-monocytoid
lymphoma) the nonaggressive clinical behav-
for and the uniform phenotype (CD5—,
CD10-) and genotype (lack of bcl-2 gene re-
arrangement) of neoplastic B cells, despite the
wide variability of cytomorphologic appcar-
ances. The putative urigin of CBCI. is further
supported by the typical CD14—, nerve
growth factor receptor (NGFr) 1 immuno-
phenotype of DRC. Moreover, the immuno-
phenotype and architectural fashion of DRC
are interesting clues to the differentiation be-
tween neoplaslic and true reactive folliclelike
nodules and may be of help in the differential
diagnosis between CBCL and B~ell pseudo-
lymphoma as well as in the correct interpre-
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tation of lesions showing monoclonal prolif-
crations of B cells accompanicd by polyclonal
follicular reactions.
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