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Primary Cutaneous B-Cell Lymphoma:
A Unique Type of Low-Grade Lymphoma
Clinicopathologic and Immunologic Study of 83 Cases

Marco Santucci, MD,* Nicola Pimpinelli, MD, PhD,t

and Luisa Arganini, BSc*

The clinical presentation and course, and the morphoimmunologic features of
primary cutaneous B-cell lymphoma (CBCL) were investigated in a series of 83
patients. Fifty-one patients were male and 32 were female (male-to-female ratio of
1.6:1); CBCL primarily involved the elderly (median age, 58 years). A locoregional
extension of the disease was quite frequent (86.7%). The neoplastic cells showed a
range of appearances reminiscent of the whole spectrum of follicular/
parafollicular cells. The antigenic phenotype of tumor cells (CD19+, CD20+, CD22+,
CDzg+, CD10—, CD5--, MB2+, CD74+/—, CDW75+/—, MT2+/—, surface
immunoglebulin+ monoclonal/~) plus the presence of admixed CD14— dendritic
reticulum cells suggest a mantle-zone nature for CBCL. The nonaggressive clinical
behavior with a subsiantial tendency to remain localized to a limited avea of the
skin, the quile good response to nonaggressive treatment, and the dichotomy
axisting between the enhancement of morphoimmunologic atypism—which
parallels the increasing age and growth rate of lesions—and the constant benign
overall prognosis on long-term follow-up make CBCL a unique type of lymphoma of
low-grade malignancy. Proper recognition of CBCL is mandatory to avold possible
undertreatment or overtreatment of the patients affected. Cancer 67:2311-

2326, 1991,

1IE CUTANEQUS INVOLVEMENT of a B-cell lymphoma

has long been considered as a doubtless sign of pro-
gression and dissemination of lymph node disease, and
thus associated with a poor prognosis, the very existence
of primary cutaneous B-cell lymphomas being disputed.
Conversely, B-cell lvmphoproliferative disorders that re-
spond favorably 1o local trcatment and present a benign
prognosis are well known in the skin. Good response 10
local therapy with the absence of subsequent dissemina-
tion and their often cytologically bland appearance have
led dermatologists and pathologists to doubt that a di-
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agnasis of lymphoma may be applied to such cases, hence,
the term pseudolymphoma originated.'”” With the advent
of immunohistochemical study®® and, quite recently, of
DNA analysis,'? it is now clear that a light chain mono-
clonal restriction is present in a consistent part of these
cases, and that they are monoclonal proliferations, and
thus true lymphomas,''~'%

We report the clinical presentation and course of quite
a large series of patients with primary cutaneous B-cell
lymphoma (CBCL), and investigate in depth the cytoar-
chilcctural and immunologic profile of the disease. This
report delineates the clinicopathologic entity and supports
the conjecture of its single nature and actval cutaneous
origin.

Materiais and Methods

The files of the Institute of Morbid Anatomy and His-
topathology of the University of Florence (Florence, Ttaly)
concerning cutaneous lymphoprolifcrative disorders were
reviewed and 127 cases of CBCL were extracted, The fol-
lowing were crucial criteria for the selection of cases: ab-
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sence of any detectable extracutaneous lesion; expression
of Bcell restricted antigens by neoplastic cells; light chain
monoclonal restriction or surface immunoglobulin (SIg)-
negative staining by neoplastic cells. Duc to the lack of
available detailed clinical information and/or material
useful for immunohistochemical phenotyping, 44 cases
were discarded, and the current investigation was thus
performed on 83 cases, including the 11 patients on whom
we reported previously as examples of CBCL '

Extensive and careful staging procedures'“'s had been
performed at presentation to exclude any extracutaneonus
spread of the disease in all patients who entered the study.

Scveral skin biopsies were performed in ail patients,
either at prescntation or on relapse after treatment. Skin
samples were obtained from lesions with di fferent dimen-
sions, ages, and growth rates. Biopsies of clinically enlarged
lymph nodes were performed in four patients.

Each specimen was divided into three parts and pro-
cessed for light and electron microscopic and immuno-
histochemical study. The immunchistologic study was
performed either on paraffin or cryostat scctions. The
monoclonal antibodies uscd are listed in Table 1.

Results
Clinical Duta

There were 51 male and 32 female patients with a male-
to-female ratio of 1.6:1; the age at the first examination
ranged from 22 to 88 years {mean, 53 years; median, 58
years) (Table 2).

All patients presented with plaqucs, nodules, or tumors
of variable age and size. The lesions, red to violet in color,
generally had a mammillated smooth shiny surface; ul-
ceration and scaling were uncommon (Fig. 1).

At presentation, in 72 patients (86.7%) the lesions werc
confined to a rather circumscribed arca of the skin, with
a noticeable predilection for the back (44.6%) and the
hcad (25.3%), whereas in the remaining 11 patients
{13.3%), nodular cutaneous and subcutaneous lesions in-
volved noncontiguous anatomic regions,

Biood cell count, morphologic study, and immunologic
phenotyping of circulating mononuclear cells and im-
munoglobulin (Ig) quantification were unremarkable in
all patients but one, who presented a mild hypogamma-
globulinemia. This patient had chronic renal failure,
treated with hemodialysis for 3 years before the onset of
cutancous lesions.

The data concerning therapy are synaoptically reported
in Table 2. Twenty-two patients had single or multiple
cutaneous relapses. The median disease-free interval was
16 months {(mean, 26.6 months; range, 2 to 100 months).
No statistically significant differences in disease-free period
and/or recurrence rate were found in relation to thera-
peutic modalitics, site of onsel, sex, or age at presentation.

CANCER May 1 1991
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TABLE |, Antibody Panel
Cluster
Antibady designation Source

Leu-12 CD1Y BD
Bl D20 CC
B2 D21 cC
Leu-14 CD22 BD
Til CcD2 e
T3 CcD3 CC
OKT4 CD4 oD
OKTR ()] oD
Leu-1 CD5 BD
OKT6 CDla oD
Leu-§ NA BD
IL-2r. CD25 BD
HLA-DR NA BD
Cibr* D35 DP
Ki-1 CD30 DP
Ber-H27 CD30 P
DRC-1 NA DP
)5 CNIa RD
Teu-M3 CDI4 BD
Leu-MS$ CDli¢ BD
DOKMI CD11b oD
QKT9 CD71 oD
Ki-67 NA DF
MB2t NA BI

LN+ CDw75 BI

LN2t CD74 BI

MT1} D43 Lii]

MT2¢ NA Bl

LN23t NA Bi

Anti-kappa* NA BD
Anti-lambda* NA BD
Anti-gamma NA BD
Anti-mu NA DP
Anti-dcita NA DpP

NA: not assigned; BD: Becton & Dickinson, Mountain View, CA;
CC: Coulter Clone, Sheffield, 1JK; OD: Ortho Diagnostic Systems, Rar-
itan, NI; DP: Dakopatts, Copenhagen, Denmark; BI: Biotest AG,
Dreieich, Germany.

For predominant immunoreactivity see reference 17,

* Tested on both frozen and paraffin sections.

T Tested on peraffin sections only,

Nonctheless, local orthovolt radiation therapy proved to
be the most subjectively well-accepted therapeutic pro-
cedure, and presented the most prolonged disease-free pe-
riod (median, 20 months; mean, 30.5 months). Further
cutaneous relapses occurred in ten of these patients—
therapy always resulting in further complete remissions—
irrespective of the type of treatment used.

Data on follow-up were available for 65 patients. De-
spite prolonged follow-up (median, 26 months; mean, 36
months; range, 6 to 100 months), extracutaneous spread
of the disease was ohserved only in fwo cases. In one case,
it was limited 10 a single lymph node of a draining station,
whereas in the other case, a left inguinoaxillary lymph
node involvement occurred simultaneously to a cutaneous
widespread diffusion, bone marrow involvement, and
leukemic spread (23.0 % 10° leukocytes/1) 10 months after
complete remission. This patient, affected with chronic
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TABLE 2. Clinical Information and Follow-up Data on the Series of §3 Patients
Survival
Responsc No. of  Disease-frec from
Age (yr)/  Past history to relapses interval Treatment of  diagnasis
Patient Sex (yr/mo) Site at prescntation Initial therapy treatment  (biopsied) (yr/ma) relapscs (yr/mo)
1 6R/M 272 Back RT CR 1(1) 0/11 RT 1/1¢
2 58/M 26/0 Back and right urm RT CR 5(3) 1/5 RT S/9*
3 69/F 2/3 Back RT CR 2{2) 0/6 RT 6/5
4 61/F 0/8 Back RT CR —_ Q711 — 0711
5 64/F 372 Back RT CR -— 172 —_ 172
6 Ig/M 0/9 Back RT CR 5{4) 0/9 RT + CT 4/8
7 60/M 1/3 Head RT CR 202 047 RT 4/3
8 S4/M 0/8 Bead and neck {ral corticosteroids CR 1(0) 0/6 RT 1/4
9 49/M 1/4 Back Surgery PR —_ — - 31
10 45/M 1/8 Right shoulder RT CR — 6/5 _ 675
11 O0/F 1/2 Back RT CR — 1/4 — 1/4
12 84/M 0/6 Head and trunk CT "CR 2{1) 072 CT 0/9*
13 54/M 277 Buck RT CR (1) 32 RT 4/1
14 34/M 0/6 Left arm Oral corlicosteroids CR 2{2) 0/8 RT t/6
15 56/F 1/0 Hcad RT CR -— 0710 — 0/10
16 72F 0/6 Back and right RT CR 1{1)t 0/5 T /7%
thigh
i7 0/M 2/8 Back RT CR —_ 33 — 3/3
18 67T/M 1/5 Back RT CR —_ 172 —_ 172
19 59/M 1/3 Left leg CT CR 3¢2) 2/2 RT 4/11
20 58/M 2/4 Back RT CR — 6/2 — 6/4
21 66/F 8/9 Head, trunk, and Oral carticosteroids PR — —_ 1/2
limbs
22 60/M 0711 Trunk and limbs IFN CR -_— 1/2 _ 172
23 3NF 0/10 Back RT CR _ 0/8 -— 0/8
24 59/M 1/2 Head RT CR — 372 -— 352
25 70/F 2/7 Left arm RT CR — 1/7 — /7
26 35/M /7 Trunk RT CR 32 {11 RT /11
27 17/F 1/6 Head RT CR L{1) 2/8 RT 6710
28 51/M 2/9 Left flank RT CR — 472 — a2
29 63/F 1/10 Rack RT CR 1{1) 0/6 RT 3/11
30 49/M 079 Back Surgery CR _ 1/8 —_ 1/8
31 30/F 2/2 Right buttock and  Surgery + RT CR 2(2) 2/ RT 2/6
left arm
32 66/M 2/9 Back Surgery + RT CR — 37 -— 3/7
33 S8/M 1/6 Trunk CT CR (Dt 0/9 Surgery + CT 371
34 62/M 1/4 Back Surgery PR — — — 172
35 27M 2/2 Upper limbs RT CR —_ o/5 — 6/5
36 65/M 04 Back RT CR — 1/4 — 174
37 80/M 0/9 Truaok and limbs CT CR — 1/2 — 1/2*
38 61/M 1/8 . Head RT CR 174 —_ 1/4
39 74/ 0/8 Hcad RT CR 076 — Q0/6
40 7i/M 0/8 Trunk RT CR 6/3 — 6/3
4] 58/F 171 Trunk Surgery CR — 1/2 — 1/2
42 42/F /6 Back RT CR 1{I) 0/8 T 272
43 62/M 1/7 Head RT CR —_ 1/8 —_ 1/8
a4 57T/ 0/9 Upper limbs RT CR — 6/3 —_ 6/3
45 S1I/M 2/3 Right shoulder RT CR — 1/2 - [/2
46 39/M 0/8 Back RT CR — 1/8 — 1/8
47 58/M 1/8 Buck RT CR —_ 273 —_ 2A3
48 28/F 2/4 Hcad and neck RT CR —_ 273 _ 213
49 a8/F 1/8 Head RT CR — . 372 — 372
50 /M 1/10 1.2ft leg Surgery CR 5{4) [71) RT 6/3
51 3M 0/7 Head RT CR {1 4/8 RT f/0
52 22/F 075 Right forearm RT CR —_ 571 - 5/1
53 24/F 09 Trunk and limbs IFN PR —_ —_ — 1/2
54 52/ 2/3 Head RT CR - 1/8 —_ 1/8
55 75/F 1/7 Trunk RT CR — 1/8 — 1/8
56 66/M 1/6 Head RT CR I ¥ (D] 0711 RT 242
57 46/F 0/8 Trunk RT CR —_ 7/8 —_ 7/8
58 28/M G/11 Head, back, and CT CR —_ 6/4 — 674
lower Limbs
59 44/F 1/2 Back RT CR — 2/3 —_ 2/3
60 60/M 2/7 Back cr CR £ {1} 0710 RT 4/8
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TARLE 2. (Continued)
Survival
Response No. of Disease-free from
. Age (vr)/  Past history to relapsas inicrval Treatment of  diagnosis
Patient 5eX * (yr/mo) Site at presentation Initial therapy freatment  (biopsied) - (yr/mo) relapses {vr/mp)
6l 48/M 1/6 Left flank RT CR — 874 — 874
62 52/M 0/6 Trunk RT CR —_ 0/9 — 0/9
63 T8/F 079 -Lower limbs RT +CT CR 1{1) [175) RT+Cr /8
64 48/M i/ Hcad Surgery CR —_ 0/7 —_ Q07
65 62/F 1/8 - Back Surgery CR — 0/6 —_ 076
66§ 32/F 1/6 Left arm Surgery CR
67 35/M° 372 Back RT CR
68 2mM 0/9 Buck RT CR
69 61/F 1/3 Hcad RT CR
Fan STM 2/1 Back RT CR
71 64/F 1/8 BRack RT CR
2 T0/F U8 Back RT CR
73 48/M 1/6 Back RT CR
74 58/F 047 Left arm RT CR
75| 68/F /3 Back RT CR
76 3IUM 077 Back RT CR
17 S6/M 1/8 Head RT CR
¥ 44/M 173 Right arm Surgery PR
79 48/M 0/10 Hcad RT CR
0] S2F 173 Back RT CR
8t 8/M /5 Back RT CR
82| 41/F 172 Head and neck CT CR
83 67/M /9 Back RT CR

RT: local orthovolt irradiation, 6 ta 8 Gy a week were given in two
fractions, up to a total of 40) Gy, and ircadiation fields were 20 X 20 cm,
with at least 3-cm wide margins; CT: chemotherapy courses, cyclophos-
phamide, vincristine, prednisone (CVPY® or CVP-like |- bleomicin'®:
IFN: recombinant interferon a-2b (Intron-A, Schering Co., Kenilworih,
NI); CR: complete remission; PR: partial remission.

renal failurc, was the only one of the current series who
died of the disease. Three additional patients died of un-
rclated causes in the absence of any detectable sign of
active diseasc.

Histologic Features

The following parametcrs were investigated: histoar-
chitectural pattern of the infiltrate (this was referred 10 as
nodular [patchy), diffuse, or mixed [nodular + diffuse]
according to a simplified classification!"'® that we derived
from thai of Evans ef al*); topography and depth of in-
vasion of the infiltrate, and its amount; cellular compo-
sition of the ncoplastic infiltratc and its histologic subtype
(CBCL were classified according to the Working For-
mulation for Clinical Usage® following the criteria of
Nathwani?!); and amount and composition of the non-
neoplastic cellular infiltrate.

Thesc data were recorded for each specimen and then
matched with age and growth rate of lesions and their
immunologic profile (a synthesis of the clinicopathologic
correlations is reported below). Lesions were categorized
according to their age as follows: those younger than 3
months were recorded as young lesions; those older than
12 months as 0ld lesions; and those aging between 3 and

* Dead of unrelated causes.

1 Nodal involvement.

1 Dead of disease.

§ The patien! hud just finished initial creatment.
i Lost 1o follow-up.

12 months as intermediate-aged lesions. Conversely, we
used the terms early and late to refer 0 the growth ratc
of Icsions. Specifically, early lesions were represented by
small, long-standing and slowly grown papulcs, plaques
or nodules, being either young, intermediate-aged, or old;
late Icsions were represented by rapidly grown (i.e., lesions
that doubled their size in less than 1 month) nodules or
tumors, irrespective of their age.

The nodular histoarchitectural pattern was character-
istic of young lesions {(39%) (Fig. 2), having been observed
in specimens taken from intermediate-aged to old-aged
lesions only very rarely (3%) (Fig. 3). The diffuse pattern
was typical of old lesions (61%), having been ohserved in
only a few specimens (9%) taken from lesions less than
12 months old. The mixed pattern was not characteristic
of any specific age of lesion, having been almost the most
frequently obscrved (Fig. 4).

Neoplastic follicles werc never seen; conversely, in in-
termediate-aged to old-aged, slowly grown lesions, we of-
ten found variable numbers of reactive lymphoid follicles
containing irregularly shaped and randomly situated ger-
minal ccnters, lacking the typical zonal architecture. In
some cases, featurcs reminiscent of acquired immune de-
ficiency syndrome (AIDS)-rclated changes in the lymph
node were seen; namely, invaginations of mantie lym-
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plague-like or papular lesions and ervthematous patches.

Y s Mo 0P A ; H e,

FiG. 2. Histoarchitectural nodular pattern of the infiltrate in a young {1-month-old) early lesion. Small roundish lymphoid aggregaies mainly
surround blood vessels, with a preferential involvement of the upper-mid reticular dermis (I1 & E, original magnification X30).
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FIG. 3. Nodular pattern in a 2-year-old slowly grown lesion. Roundish
cell uggregates are juxtuposced through the dermis and the subcutis, with
acondensation of collagen bundles at (he cdges of lymphomatous nodules
(H & F, original magnification x32)

phaocytes into germinal centers with disruption of the ar-
chitecture of these centers (follicle lysis) and distinctive
clustering of large follicular center cells {Fig. 5).

Regarding the topography of the lymphoid infiltrate,
the papiilary dermis was always spared and a distinct
Grenz-zone resulted (Figs. 2-4). A certain correlation was
found among the amount of infiltrate, its deepest exten-
sion, and age and growth rate of lesions. In young early
lestons, the infilirate was inconspicuous and limited to
the superficial portion of the reticular dermis (Fig. 2).
Conversely, in intermediate-aged 10 old-aged and late Ie-
sions (Figs. 3 and 4), a deeper involvement was the rule,
and in the majority of old and late lesions the dermis and
subcutis were infiltrated by neoplastic cells.

The cellular composition of lymphoid infiltrates was
highly variable, and neoplastic cells showed a range of
appearances reminiscent of the wholc spectrum of follie-
ular/parafol]icu]arcells?“f'Likewisc,therelativequantity
of each cll type was highly variable in different specimens
from the same paticnt and different areas of the same
specimen. This variability not only hampered an un-

CANCER May I 1991
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equivocal categorization of the disease in the single patient,
but often made a categorization of the single lesion quite
difficult too; however, three prototypical patterns could
be identified.

In small clcaved cell (SCC) lymphoma, the predomi-
nant cell population (= 75%) was intermediatc-sized, and
showed a relatively uniform appearance (Fig. 6). They
had an oval or, more frequently, an indented nucleus with
sometimes coarse, sometimes clear chromatin; nucleoli
were inconspicuous. The cell cyvtoplasm was moderately
abundant and pale-staining, and cell margins were quitc
often well defined. In large cell (LC) lymphoma (large
cells = 50%), a conspicuous morphologic variability was
found. The cell morphology was thal of blast cells with
abundant clear to cosinophilic cytoplasm, and a nucleus
often having marked indentations and foids and slightly
to moderately hypertrophic nucleoli (Fig. 7). Admixture
with intermediate-sized cells was variabic. In mixed small
and large cell {(MC) lymphoma, thc entire range of mar-
phologic aspects evidenced in SCC and LC lymphomas
WwWerce present,

In SCC and MC lvmphomas, variable numbers of cells
with plasmacytic differentiation were often observed and,
in some sections, there appeared to be a morphologic
continuum between plasmacytic and n¢oplastic cells.

SCC lymphoma was by far the least frequently observed
subtype (5%), and found exclusively in young early lesions,
followed in frequency by MC {41%) and LC (54%) lym-
phoma. The cytomorphologic categories showed a certain
correlation with age and growth rate of lesions. In young
lesions, it was distinctive to find a SCC lymphoma (19%),
even though a MC lymphoma represented the most fre-
quent occurrence (79%). In intermediatc-aged and old-
aged lesions a predominance of 1.C lymphomas was ob-
served (54% and 82%, respectively). Finally, in rapidly
grown lesions, a LC lymphoma was almost always
found (96%).

Neoplastic cells sometimes presented a skin appendage
epidermotropism. The lymphocyte-appendage associa-
tion was tvpically observed in the ductal portion of eccrine
sweat glands and the pilosebaceous units (Fig. 8).

Reactive ccllular infiltrate was variable; it was less con-
spicuous in old lesions in comparison with young ones,
and in rapidly enlarged lesions in camparison to slowly
grown ones.

All of the above-mentioned histomorphologic features
failed to present any significant correlation with disease-
free period and recurrence rate. Relapses presented his-
tologic features indistinguishable from those of primary
lesions.

The iymph node architecture of involved nodecs was
almost completely effaced. Cytologically, neoplastic cell
proliferation was always constituted of large, blast-like
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FiG. 4. The infilirating cells show
a composite (mixed) pattern of
growth in this 1-year-old rapidly
grown ksion. The callagen of upper-
mid dermis is permeated by a cel-
lular infiltrate which is rather uni-
formly dense, wherens discrete per-
iadnexal and perivascular circular
compartmentalizations of the infil-
trating cells predaminate in the lower
dermis (H & E, x23).

!

cells similar to those observed in cutaneous specimens of
the same two patients.

The blood smear and bone marrow of the patient wha
dicd of the disease evidenced the presence of large, deeply
cleaved cells similar to those observed in the skin and
lymph nodes of the same patient.

Submicroscopic Features

Tumor cells (Fig. 9) had an irregular cell contour,
sometimes with short processes, and more frequently with
highly villous and intertwined cell membranes; due to
this they were in contact with other neoplastic cells and
dendritic reticulum cells {DRC). Nuclei were sometimes
roundish, but morc often grooved, convoluted or muiti-
lobated, with a moderate to slight quantity of marginated
heterochromatin, Cytoplasms were always abundant, and
organelles were oflen polarized toward the nuclear £rooves
and folds.

Immunopathologic Findings

CD19+, CD20+, CD224, CD28+, HLA-DR+,
CD10—-, CDS—, MB2+, CD74+/—, CDw75+/—,
MT2+/—, Slg+monoclonal/— neoplastic B-cells were

PRIMARY CUTANEOUS B-CELI. LYMPHOMA -
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found admixed with variable numbers of DRC—I+,
CD35+, CD21+/—, CD14— DRC. A kappa or lambda
light chain monoclonal restriction was found in 63% and
18% of specimens, respectively, In 19% of specimens, in-
filtrating B-cclls were SIg—. Varable numbers of reactive
T-cells and CDla+ dendritic cells were found, with a
CD4/CDS8 ratio varying from 1:1 to 1:3.

Three prototypical immunoarchiteciural patterns were
identified: (1) typical of young, early lesions; (2) charac-
teristic of intermedialc-aged to old-aged, slowly grown le-
sions; and (3} typical of late lesions. In specimens with a
pattern typical of young, early Iesions, an evident clus-
tering of B-cells and DRC, with the virtual absence of
admixed T-cells, was present, and mainly located in the
upper-mid reticular dermis. In thesc clusters, DRC were
loosely arranged in ill-defined meshwork with blurred and
radiating contours, and they skipped the nodulc centers
in a centrifugal fashion. In the remaining areas of cell
praliferation, B-cells and T-cells and their accessory cells
were intermingled, with an overwhelming prepondcrance
of T-cells (most of which expressed CD2S antigen). Thus,
the overall immunoarchitecture of these lesions resulted
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FiG. 5. Morphologic variability of reactive lymphoid follicles. Near rather well-formed follicles, with a central perminal center and a pcripheral
lymphocytic corona {top left; MT2 MoAb, top venter), there are others without any histologically identifiable germinal center {MB2 MboAh, top
right). Often there are present more than one germinat center celkike collection per follicle (middle left) or aspects of dissociation of the germinal
center by mantle-zone cells (follivle lysis) {middle center). Also seen are small collections af CDw75+ germinal center cells without well-defined
mantle zones (“naked” follicular structures) (middle right). Frequently observed is the “bursting open” phenomenon, ie., follicular center cells
melting with neoplastic cells due to the absence of interposed mantle zones (MR2 MoAb, botlom left); sometimes follicular center vells are partially
surrounded by normal-looking collagen bundles {(MT2 MoAb, bottom center). Neoplastic cclls torm broad confluent strands cxternal to follicles in
a fashion reminiscnet of T-zone paltern (bottom right) (H & E, APAAP or immunoperoxidase stains on paraffin scctions; original magnification
X43, X61, X6, X67, X58, X168, X108, X8R, X62, respectively, from tap left to bottom right}.

|




No. 9 PRIMARY CUTANEOUS B-CELL LYMPHOMA - Santucei ¢f al. 2319

[ » .’3”_‘ ‘. :"‘ 9.
*se%0%, 5, 020,930 200
.8 098 0Sgo gy, N
HG. 6. SCClymphoma. Medium-sized neoplustic cells resemble small
centrocytes, intermediate lymphocytes, centrocyte-like or monocytoid

cells, and have moderately abundant clear cytaplasm and a bland oval
or indented nucleus (H & E, original magnification X 156, X717).

in a rather distinct compartmentalization of B-cells and
T-cells (Fig. 10). In most specimens (69%) showing this
pattern, the clustered B-cells were SlgD+, in 7% were
SIgM+, and in 14% coexpressed SIgM and SIgD. with
heavy Slg— in the remaining cases (10%). Cells expressing
CD71 and Ki-67 antigens were few and exclusively found
in B-cell clusters,

In the second type of pattern, numerous reactive T-
cells and CD1a+ dendritic cells were quite uniformly in-
termingled with B-cells and DRC, without a distinct com-
partmenialization. In 61% of specimens, a heavy Slg+
was found (D = 31%, G = 12%, M =8% D+ M = 10%:),

Cells expressing CD7! and Ki-67 antigens were few and
sparse.

In the third patiern, typical of late lesions, B-cells were
always the large majority of infiltrating cells and they were
more often SIg— (57% of specimens). Dendritic reticulum
cells were occasionally observed. Reactive T-cells were
always few and sparse. The large majority of infiltrating
cells expressed CD71 and Ki-67 antigens,

In intermediate-aged to old-aged, slowly grown lesions,
the proliferation was dotted with polyclonal follicles,
mainly located in the mid-lower reticular dermis, showing
a rather typical compartmentalization even though more
or less evident signs of aberrancy were often found. In
fact, follicular structures were incompletely surrounded
by a thin rim of CD4+ and CD8&+ T-cells; in the mantle-
zone, DRC were more often missing. In some specimens,
multiple follicle center-like clusiers of SIgM+ or SIgG+
polyclonal Bcells and CD14+ DRC were found not only
inside well-defined SIgD+ mantle zones, but even at their
periphery, or without any evident outer SlgD+ polyclonal
area or rim of MT2+ cells.

Concerning plasmacytic cells, a light chain monoclonal
restriction was documented when a morphologic contin-
uum between them and neaplastic cells was histologically
evident.

No significant diffcrences in imm unopathelogic profile,
as documented in frozen and crmbedded tissue, were ev-
idenced between primary and relapsing lesions. Concern-
ing SIg, in three patients a dichotomy was evidenced be-
tween early and late lesions: although the former showed
SIg monoclonality, the latier failed to show any immu-
nostaining,

Discussion

Cutaneous B-ceil lymphoma represents, according to
the current study, a peculiar and homogeneous entity
concerning clinical behavior, respanse to trealment, and
overall prognosis. Despite frequent relapscs, the disorder
tends to remain localized to a rather limited area of the
skin. This tendency to relapse is not related to an increase
of malignancy; in fact, relapsing skin lesions show clinical,
histologic, and immunologic features indistinguishable
from those of primary lesions, Extracutaneous spread is
exceedingly rare. In fact, it took place in two patients of
the current serics, and only in one instance was it the
expression of a progression and systemic spread of the
disease with a consequent fatal outcome. We have to
stress, however, that the immunologic impairment this
latter patient presented, presumably due to chronic renal
failure, may have greatly accounted for this severe evo-
lution; in this light, the uncomman, rapidly fatal outcomc
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FG. 7. LOC lymphoma, Range of appearances. Neoplastic cells resemble lurge anaplastic centrocyics, centrocytoid cells, multilobated cells,

centeoblusts, and immunoblasts, ‘The marked pleomorphism of turior cells is evident, sometimes with the presence of bizarre multinucleated cclls
reminiscent of Reed-Sternberg cells (hottom right center} (H & E and semi-thin section, original magnification X498),

might be due to an impaired immune response more than
to an actual enhancement of malignancy of the tumor.

The data of the current investigation parallel those of
previous reports.'>'*'5262% {ntil now, only 11 of the 133
patients with adequaic follow-up data reported here and
in the more detailed and consistent articles dealing with
CBCL'*'%262? died; furthermore, seven of them died of
unrelated causes without any evidence of extracutaneous
spread of the diseasc,

The low malignant potential presented by CBCL is fur-
ther supported by the strikingly good response to local
orthovolt radiation therapy, which is the choice treatment
cither at presentation or upon relapse, 1141626 Only when
an involvement of noncontiguous anatomic sites or an
extracutaneous spread of the disease takes place is it ad-
visable, in our opinion'*'® and in that of others,'* to

associate polychemotherapy courses or to pertorm che-
motherapy alone.

Correct identification and proper differcntiation of
CBCL. from inflammatory dermatoses and reactive lym-
phoid hyperplasia still represent one of the most serious
and vexing problems. When the lymphoproliferative dis-
order shows a follicular-like {nodular) pattern or reactive
lymphoid follicles arc present, this hccomes a formidable
diagnostic challenge to surgical pathologists and derma-
topathologists, particularly in light of some prior studies
that have implied that virtually all cutaneous follicular
lymphoid infiltrates represent reactive processes.!>?

Diagnastic features are linked to the type of lesion ex-
aminced. Old and late Iesions present very limited diag-
nostic problems. Hardly any other diagnosis is possible
due to the frank atypism of cells, the diffusel y infiltrating
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FIG. 8. Skin appendage epidermotropism. Neoplastic cells infiitrate and almoest completely overrun the ductal portion of an eccrine sweat gland
(1eft). The pilosebaceous units are involved at the sebaceous gland/hair follicle isthmus level (right) (H & E, X232).

pattern with a substitutive fashion, and the constant find-
ing of monoclonal light chain restriction or, more often,
SIg— staining.

Conversely, early lesions often bring up major problems
in differential diagnosis with respect to inflammatory der-
matoses and pscudolymphomas. Among early lesions,
young lesions at times closely resembie perivascular der-
matitis or lvmphocytic infiliration of the skin (Jessncr-
Kanof type). The rather large size and irregular contour
of lymphoid nodules contcmporaneously surrounding
several channels of the superficial vascular plexus; the
presence of a downward extension of infiltrating cells in
the adventitial dermis around cutaneous appendages and
nerves, especially when involvement of the deep plexus
is lacking; the infiltration of arrectores pilorum muscles
and/or of perineural spaces or nerves, and the presence
of evident numbers of plasmacytic cells suggest an early
lymphomatous lesion, which must be confirmed by im-
munophcnotyping with the finding of a light chain
monoclonal restriction. The constant prevalence of re-
active CD8+ T-cells may be of some additional help in

differentiating these early neoplastic lesions from reactive
lymphoproliferative disorders, in that in the latter 4 CD4+
T-cell prevalence has been more frequently docu-
mented. 280

Intermediate-aged lesions are quite similar to the wide
spectrum of B-cell pseudolymphomas sensu
strict. V73132 The maorphoarchitectural atypism pre-
sented by reactive follicles, along with the presence of
“bursting open’ follicular structures, naked germinal
centers, and other remnants of lymphoid follicles, and the
presence of an interfollicular lymphoid infiltrate with
atypical celis blended with variable numbers of plasma-
cytic cells represent major clues in hypothesizing a neo-
plastic process. The documentation of monotypic Ig in a
consistent number of B-cells, along with the immounoar-
chitectural atypism of reactive follicular structures, make
the diagnosis of lymphoma conclusive.

Pseudo-pseudolymphomas® (i.e., those devcloping
from inscct bites, tattoos, etc.), conversely show more
consistent differences, which can make a differential di-
agnosis possible even on morphologic grounds alone. Dif-



FiG. 9. Submicroscapically, nenplastic cells, despite the evident mo

irrcgular cell contour and abundant cyloplasm with large mitochondria, moderate to |

reticulum, and a few strands of rough endoplasmic reticul
small lipid droplets are present (X5 720).

ferent from sensu strictu psendolymphomas, in these in-
stances reactive follicular structures show no signs of
morphoarchitectural aberrancy; the epidermis is generally
hyperplastic, with striking acanthosis and papillomatosis;

FIG. 10. Serial sections of a 2-manth-old carly lesion stained for CD22 (lefl), DRC-

of B- and T-vells and the typical clustering of B-cells und DRC with the virtual abse
dule in a centrifugal fashion (APAAP stain on frozen sections, original magnification X136).

mainly ioculed at the periphery of the B-cell no
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rphologic vadability, show some common features, specifically, mare ar less
arge amaounts of ribosomes, some vesicles of smoath enduplasmic

um. Less frequently, a few dense-core primary lysosomes, a protounced Golgi bady, and

and the dermis shows a conspicuous neoangiogenesis in-
volving its wholc thickness, the presence of ectatic blood
vessels, and a mild to moderate fibrosis. Eosinophils may
often be prominent in pscudolymphomatous processcs,

1 {middle). and CD3 (right). The distinct compartmentalization
nce of admixed Tcells are clearly evident. Notice that DRC are
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similarly to giant cells, but sometimes they are present in
lymphomatous lesions as well,

Using immunohistochemical study, a distinct com-
partmentalization of B-cells and T-cells and their acces-
sory cells is always ¢vident, and B-cells are polyclonal
with the expccted predominance of kappa-bearing over
lamda-bearing cells. This true polyclonality has to be dis-
tinguished, however, from the pseudopolyclonality that
is often found in lymphomatous lesions that have reactive
lymphoid follicles and admixed polyclonal plasmacytic
cells (Fig. 11),

Unfortunately, cven immunophenotyping may fail to
identify lymphomatous processes in initial phases. In fact,
clonal rearrangements of immunogiobulin genes were
documented in cell subsets of some cases of cutaneous
lymphoid hyperplasia, presenting true polyclonality ac-
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cording to the above-mentioned criteria, which subse-
quently developed clinically overt lymphomas showing
the very sam¢ immunoglobulin gene rearrangements.'®
These data support the concept that pseudolymphamas
evolving into frank lymphomas are actually lymphomas
from the very beginning; in these instances, the polyclon-
ality of Icsions s actually the polvclonality of the over-
whelming reactive B-cell component accompanying neo-
plastic B-cells. Therefore, psendolymphomas sensy strictu
have to be very cautiously considered reactive-hyperplastic
processes unless clonal rearrangements of immunoglob-
ulin genes are lacking,

Cutaneous B-cell lymphoma is currently classified
heterogeneously as follicular center cell (FCC) lym-
phoma''1%" and, 10 a lesser cxtent, as immunocyloma
and immunoblastic lymphoma.*** This interpretation is

FIG. L1. Scrial sections of an 11-month-old slowly grown lesion stained for kappa (lcft) and lamhbda light chain (right). The reactive lymphoid
follicle (lower-left side of the picture) is polyclonal with the expected predommance of kappa-bearing over lambda-bearing cells; conversely, the
neoplastic infiltrate shows a restricted expression of lambda light chain with a few admixed polyclonal (kappa-expressing} plusmacytic cells (APAAP

stain on paraffin sections, X58).
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acceptable from a strictly histamorphologic point of view,
even though the presence of composite aspects in a single
lesion and the highly evident variability among different
lesions of the same patient quite often hamper a reliable
and effective subtyping according to current classifications
of non-Hodgkin’s lymphomas.?*>* in addition, the lack
of clinical relevance of morphologic categories—which
do not corrclate with recurrence rate, response to treat-
ment, stage of disease, subsequent evidence of dissemi-
nation, or survival of patients—further proves such clas-
sifications and histologic subtypes to be unsuilable for
CBCL, and favors a unitary concept and a single nature
for CBCL.

Immunogenotypic features give support to this holistic
view, and allow some speculations about the nature of
CBCL. Concerning the immunophenotype of neoplastic
B-cells, absent expression of CD35 and CD10 antigens as-
sociated with positive staining for anti-Leu-8 monoclonal
antibody (MoAb) make an FCC origin questionable and
militate in favor of the mantle-zone nature of the dis-
ease,'"*3 gven though the recently reported absent
expression of CD ¢ antigen in a few cases of CBCL'® may
raise some doubts about such an origin.

Additional support for this interpretation is given by
the immunophenotype and architectural distribution of
nonlymphoid accessory cells. In fact, the presence of DRC,
long considered pathognomonic of FCC lymphomas, is
not exclusive to them, different distribution patterns and
subsets of DRC having been found in relation to follicular
centers and mantle zones or their derived lymphomas, "
In particular, the former is characterized by well-defined
and sharply outlined nodular spherical meshwork of
CD14+ DRC; whereas in the latter, CD14— DRC are
loosely arranged with a distinctive centrifugal immuno-
staining pattern.’”**' In our cases, both DRC patterns
and subsets were identified; but, whereas the former (the
FCC-refated) was exclusively found in intermediate-aged
to old-aged lesions in relation to polytypic lymphoid fol-
liclcs, the latter (e, the mantlc-zonc-relaled) was cvi-

denced in young early lesions in association with clusters -

of monotypic, proliferating, SkgD+, Leu-8+, CD10—,
CDS— intermediale-sized (mantle-zone type) neoplastic
cells. Finallv, genotypic studies'®* failed to show the bel-
2 (B-cell leukemia/lymphoma) gene rearrangements rep-
resenting 1(14:18) chromosomal translocation, recently
documented in most FCC lymphomas.**#

Further data support the speculation of the peculiar
and single nature of CBCL. (1) Progressive reduction in
amount of DRC with increasing age and growth rate of
lesions is indicative of progressive dedifferentiation of
neoplastic B-cells, with consequent acquisition of pro-
gressive autonomy that requires a less and less specialized
microenvironment.*! ‘T'his neoplastic enhancement is well
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known in B-cell and in T-cell node-based lymphomas as
well as in cutaneous T-cell lymphomas, and parallels an
increasing malignancy, namely widespread diffusion and
rapidly fatal outcome.** The neoplastic enhancement
of CBCL, conversely, is accompanied only by a limited
increase in malignancy (quick development of large tu-
morous lesions, tumultuous proliferative rate). (2) A lack
of immunostaining for Slg (a sign of increasing neoplastic
malignancy in node large cell lymphomas***) was not
found to be related to an impaired prognosis.'> '*'® (3)
The constant prevalence of CD8+ reactive T-cells in
CBCL differs from that found in node lymphomas, in
which an inversion of the CD4/CDS8 ratio of reactive T-
cells takes place when passing from fotlicular to diffuse
B-cell lymphomas,** a CD8 prevalence bheing more fre-
quently linked to a progressive disease.*” A teleologic ex-
planation, however, might be seen in the prevalence of
CD8+ T-cells from the very beginning of the disease, es-
pecially considering the activated state (expression of
CD25 antigen) of most of them, in that they mayv con-
tribute to limiting the neoplastic growth of B-cells due to
their suppressor/cytotoxic function 0!

The existence of CBCL raises a major question, namely
how its onset is explainable in light of the current knowl-
edge on skin immune system (SI18).%>** Currently, no in-
formation is available regarding the very existence of a B-
cell arm of SIS in physiologic conditions, and the only
pertinent data concern the demonstration that sweat and
sebaceous glands synthesize the secretory component of
dimeric 1gA in humans.** This very limited information
does not allow any consistent hypothesis concerning B-
cell homing in the skin. However, considering that CBCL
and B-cell pseudolymphoma exist, the only speculation
possible is that the skin and draining lymph nodes form
an inicgrated system that allows the transduction of en-
vironmental stimuli directed toward the skin (the cuta-
neous appendages?) to a lymphoproliferative response in
draining lymph nodes, with the subsequent specific hom-
ing back to the skin of the immunologically driven B-
cells, a cutaneous equivalent of the lymph node B-cell
compartment (the B-cell arm of SIS} becoming evident
only when antigenic persistence and/or chronic antigenic
stimulation take place. In this view, CBCL might represent
the neoplastic amplification of such a process, and has
been considered skin-associated lymphoid tissue (SALT}-
derived lymphoma of the B-cell type.'$

Currently, there is no definite explanation available for
the morphoimmunologic signs of aberrance presenied by
reactive, polyclonal lymphoid follicles found in inter-
mediate-aged to old-aged. slowly grown lesions. The only
possible speculation derives from similarities with the
changes observed in lymph nodes of AIDS patients. In
this light, the morphoimmunologic aberrance of lymphoid
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follicles might be linked to an impairment in immune
response, which, due to the absence of any detectable sign
of systemic immunodeficiency in CBCL paticnts, could
possibly be limited to SIS.

The favorable clinical course of CBCL stifl begs for an
explanation. A possible key to speculation may be fur-
nished by the striking similarities to mucosa-associated
lymphoid tissue (MALT) lymphomas.' Because the very
good overall prognosis of these latter is considered 10 be
linked to a specific cell type with pceuliar homing features
more than to an organ-related behavior,”%5-5" the expla-
nation for the peculiaritics of CBCL may be due to the
fact that constituting cells retain a specific cutaneous
homing pattern and have a very low tendency to spread,
even when neoplastic enhancement takes place.
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