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Primary cutaneous follicle center cell lymphoma with follicular growth pattern

Lorenzo Cerroni, Edith Arzberger, Barbara Piitz, Gerald Hofler, Dieter Metze, Christian A. Sander,
Christian Rose, Peter Wolf, Arno Rutten, Jennifer M. McNiff, and Helmut Kerl

Cutaneous B-cell infiltrates showing a
prominent follicular growth pattern with
germinal centers are thought by some
authors to represent either marginal zone
lymphomas with reactive germinal cen-
ters or pseudolymphomas. To establish
whether a true primary cutaneous follicu-
lar lymphoma exists, we studied biopsies
from 15 patients with skin lesions charac-
terized histopathologically by the pres-
ence of B-cell infiltrates with follicular
pattern. Staging investigations, including
bone marrow biopsy, were negative in all

patients. All were negative for bel-2

protein expression and did not present
the t(14;18). In all biopsy specimens
neoplastic follicles showed 1 or more
morphologic or immunophenotypic crite-
ria of malignancy (presence of a reduced
mantle zone, absence of tingible body
macrophages, reduced proliferation rate).
In 9 specimens a monoclonal rearrange-
ment of J 4 genes could be detected by
polymerase chain reaction analysis. After
laser beam microdissection, a band of the
same length could be observed in 6

probes from different follicles from the

same specimen, indicating the presence
of the same monoclonal population of
follicle center cells. Follow-up examina-
tions in all patients revealed no evidence
of extracutaneous spread (mean follow-
up, 48.7 months). Our study demon-
strates that primary cutaneous follicular

lymphoma represents a distinct entity of

the cutaneous B-cell lymphomas. (Blood.
2000;95:3922-3928)
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Introduction

In the classification for cutaneous lymphomas recently pulatients and methods
lished by the European Organization for Research and Treatment of
Cancer (EORTC)-Cutaneous Lymphoma Project Group, follickeatients

Cer!ter C?" hlymphoma (FCL) is ConSICIilelred tkl?e most Congnqgfteen patients with primary cutaneous B-cell ymphoma characterized by
variant of the primary cutaneous B-cell lymphomas (PCB I‘)prominent follicular growth pattern were included in this study. Primary

This type of PCBCL usually is evident histopathologically with &kin involvement was defined as the presence of cutaneous lymphoma
diffuse growth patterf”” The presence of a follicular pattern haswithout nodal or visceral involvement for a period of at least 6 months

been reported only in a few patierftOn the other hand, the after complete staging procedures (including, for all patients, complete
existence of a true cutaneous follicular lymphoma has be&lpod examination, computerized tomography of chest and abdomen,
questioned by some authors, who suggest that cases of cutan&8(89raphy of the superficial ymph nodes, and bone marrow biopsy) were

lvmphoid infiltrates showina a follicular pattern with rominen[performed. Patients with extracutaneous lymphomas with secondary skin
ymp 9 P P manifestations were excluded from this study. Three patients with cutane-

germinal centers represer}t in fact.either marginal zone Iymphomaj—s marginal zone lymphoma (MZL) showing reactive germinal centers
immunocytoma with reactive germinal centers or B-cell pseudolyrgng 7 patients with cutaneous B-cell pseudolymphoma (lymphadenosis
phoma®*! The main reason the existence of a primary cutaneotsnigna cutis, lymphocytoma cutis), characterized by the presence of a
follicular lymphoma is denied by these authors resides in tHenign B-cell infiltrate with reactive germinal centers, comprised the
negativity forbcl-2 protein expression and the absence of the 14;£gntrol group.
interchromosomal translocation in these cd88$In contrast, both
these features are observed in most follicular lymphomas of tpﬁstology
lymph nodeg>18 ' ' o _

In this article we present 15 cases of cutaneous follicle cent@iPPsy specimens were fixed in 10% buffered formalin and subsequently
lymphoma with prominent follicular growth pattern (follicle Cen,[erembedded in paraffin. Sections were stained with hematoxylin-and-eosin

| h follicul T tablish the t ¢ fth lesi and Giemsa stains for routine histopathologic evaluation. Cases were
ymphoma, follicular). To establish the true nature of these €SI0NS4ssified according to diagnostic criteria published in the Revised

we analyzed c!inicopatho_logic "f‘nd molecular .features _Of th&iropean-American Lymphoma (REAL) and EORTC classificatiofis.
infiltrates by various techniques, including clonality analysis aftey|| sections were reviewed by at least 2 independent dermatopathologists

laser beam computerized microdissection.
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Immunohistology

Detailed immunophenotyping was performed for both groups on routinelyr
fixed, paraffin-embedded tissue sections according to a previously de
scribed 3-step immunoperoxidase technifuesing a broad panel of

antibodies. Second and third antibodies were obtained from Dakopatt§
(Glostrup, Denmark). Normal skin structures and tonsil tissues served at
internal and external positive controls, respectively. Negative controls were
performed by omitting the primary antibody or replacing it with normal
human serum.

Laser beam microdissection

Laser beam microdissection was carried out in 12 patients with cutaneou
follicular lymphoma, 3 patients with MZL, and 4 patients with B-cell
pseudolymphoma. In all specimens analyzed, samples containing 60 to 14
cells each from at least 5 different follicles (or from all follicles if fewer
than 5) and 5 different interfollicular areas from the same specimen were _
obtained for polymerase chain reaction (PCR) analysis. Microdissectior #
was performed as follows: 4-pm sections cut from formalin-fixed, paraffin-
embedded tissues were mounted on glass slides with a thickness of 0.1
mm (very thin glass slides are needed to prevent laser energy from bein
dispersed before reaching the section of tissue), deparaffinized, and staine
with methyl green. An ultraviolet laser microscope system was then used t
isolate particular populations of cells (UV-laser microbeam; PALM,
Bernried, Germany). In short, a pulsed UV laser of high beam quality
(nitrogen laser, wavelength 337 nm, maximum frequency 20 pulses/s, puls
duration 3 nsec) was combined with an inverse microscope and focuse §
through an objective of high numerical aperture into the tissue plane. Bean i
spot diameter measured approximately 0.3 to 0.5 pm. Because of th
extremely high energy density within the focal point (laser energy at object &
plane approximately 5 pJ), all biologic material is completely destréyed.
Using the UV laser beam at a high repetition rate (approximately 20
pulses/s), a circle was cut around the target cells. This resulted in complet et
separation of the target population from neighboring tissues (Figure 1). Fgure 1. Computerized microdissection.  (A) Preparation of follicle center cells
this procedure the laser beam was fixed while the section was carefudhy interfollicular cells by laser beam for computerized microdissection. (B) Detail of
moved to perform the cutting desired. Microscopic movements of tiss{f¥§ specimen after computerized microdissection of 1 follicle.

sections were made possible by the use of a motorized, computer-driven

stage of the microscope. With the aid of a motorized micromanipulator and I .
a thin injection needle (single-use injection needle: diameter, 0.8 mrtr?'r each amplification. After gel electrophoresis, PCR products were further

Henke—Sass—Wolf GmbH, Tuttlingen, Germany), the isolated cells wi ?%alyzed _by Southe_rn blotting ”Sif‘g an internal i_alkaline phospha_tase-
scraped from the coverslip and placed in a proteinase K solution. The rat eled ollgonucl_eonde and detection by the Lumiphos system (Sigma
successful collection of cells for DNA analysis with this method was morgenosys, Cambridge, UK).
than 90%. The computer-controlled gtage and the micromanipglator had BNA sequencing
same high resolution of 40 nm per microstep. Travel speed varied from less
than 1 pm to several mm per second. For J; gene sequencing, amplified DNA fragments were separated on a
2.5% Metaphor agarose gel (FMC) and were purified using the QIAquick
Gel Extraction Kit (Qiagen, Hilden, Germany). DNA preparation (60 ng)
Molecular analysis of theyJgene rearrangement was performed using was submitted to a cycle sequencing reaction (ABI PRISM BigDye
standard technique. Briefly, DNA was prepared from formalin-fixedlerminator Cycle Sequencing Ready Reaction Kit; Perkin—EImer—Cetus,
paraffin-embedded tissue specimens as described previddsig J; gene  Norwalk, CT) and was analyzed with the ABI PRISM 310 Genetic Analyzer
was analyzed using the semi-nested PCR technique described by WatPerkin—Elmer—Cetus).
al, 23 with minor modifications. For the first PCR, 20 ug template DNA was
used in a 50-pL PCR reaction containing dNTP (0.2 mmol/L), primers Fr3A
and LJH (0.1 mmol/L each), Mge(1 mmol/L), KCI (50 mmol/L), and Tris
HCI, pH 8.3 (10 mmol/L). Thirty cycles of the reaction were carried ouReSUItS
(denaturation, 94°C, 60 seconds; annealing, 57°C, 60 seconds; extensj
72°C, 60 seconds) followed by a 7-minute final extension step at 72°C.
second PCR was performed using 1 pL from the first PCR as template inBifteen patients with follicular ymphoma (4 men, 11 women; mean
ML of the same buffer, but primer VLIJH was used instead of LJHage, 53.1 years; range, 24 to 87 years) had solitary 4),
Twenty-five cycles were carried out at the temperature setting of thstered (n= 5), or multiple (n= 6) reddish plaques or tumors
frstPCR. _ _ _ located on the scalp (& 3), face (n= 4), trunk (n= 4), upper

For determination of thebcl-2immunoglobulin h_eavy cha|r_1 gene . tremities (n= 1), or multiple sites (= 3) (Figure 2, Table 1).
rearrangement, 2-step PCR was performed as described by Gribbéh et al . . ) ’
using primers for theyJconsensus region and the major breakpoint region Three patients with MZ_L (3 men; mean age, 39.0 years; range,
with minor modifications. Only 0.2 and 0.5 pg of template DNA were useti'),7 to 57 years) had s.o_lltary erythematous tumors on the back
and only a 2-pL aliquot was used for the second round of PCR. The Mgdn = 2) or upper extremities (s 1).
concentration was 1.5 mmol/L; 30 cycles (denaturation, 94°C, 60 seconds; Seven patients with cutaneous B-cell pseudolymphoma (2
annealing, 61°C, 60 seconds; extension, 72°C, 90 seconds) were carriedoates, 5 females; mean age, 36.3 years; range, 9 to 60 years) had

Molecular biology
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germinal centers surrounded by a dense, pale staining perifollicular
and interfollicular population of marginal zone cells admixed with
plasma cells. Reactive germinal centers were small and showed
tingible body macrophages and a normal mantle zone.

Histologic examination of patients with B-cell pseudolym-
phoma showed dermal nodules with a top-heavy arrangement of
the infiltrates. Reactive germinal centers were characterized by
regular morphology, prominent mantle zone, and tingible body
macrophages. Small lymphocytes, histiocytes, eosinophils, and
plasma cells were present in the interfollicular areas.

Immunohistology

In all patients with FCL, there was a predominant B-cell population
(CD20", CD794a). Neoplastic follicles were outlined by CD21
Figure 2. Cutaneous follicular lymphoma.  Clustered erythematous papules and  follicular dendritic cells. B-lymphocytes within follicles revealed
tumors on the scalp, (patient 14). CD20", CD10", CD5-, and CD43 phenotypes (Figure 7A).
Scattered CD10 large B-lymphocytes also could be observed as
solitary, erythematous skin papules or small nodules located on #iglitary units or arranged in small clusters in the interfollicular
face (n=1), ear (n=3), trunk (n=2), or upper extremities areas in 9 patients. Staining with MIB-1 monoclonal antibody
(n=1). showed a decreased pattern of proliferation activity of the follicles
(defined as the presence of less than 50% of positive cells) in 8
patients and a normal pattern in the other 7 (Figure 7B). Follicle
All cases of follicular lymphoma were classified as grade 2enter cells showed a monoclonal expressior bght chain in 1
according to the REAL classification. Histology showed bottonpatient and were negative for both immunoglobulin light chains in
heavy lymphoid infiltrates with prominent follicular pattern (Fig-the other 14 patients. Plasma cells, when present, expressed light
ures 3 and 4). Awell-formed mantle zone around most follicles wa$ains at a normal ratio. Staining for thel-2 protein was negative
present only in 2 patients. In the other specimens the mantle zaneall follicles but positive in mantle cells and in small T and
was either reduced (11 patients) or nearly absent (2 patienBs)ymphocytes within interfollicular areas (Figure 7C). Variable
(Figure 5). A clear-cut marginal zone was never observed. Tingibdembers of reactive T lymphocytes were present within the
body macrophages within follicles were present only in 1 patiefvllicles and in the interfollicular areas.
and were absent in the other 14 patients. Cytomorphology of Neoplastic marginal zone cells in MZL were characterized by a
follicles in all patients showed variable proportions of centrocyte8D20", CD79a, CD5~, CD43", and Bcl-2 immunophenotype.
(cleaved follicle center cells) and centroblasts (Figure 6). Thdarginal zone cells and plasma cells showed monoclonal restric-
interfollicular areas revealed the presence of small lymphocytésn of immunoglobulin light chain expression in 2 patienis (
and histiocytes admixed with a few larger cells and occasionalbpsitive). One patient was negative for betland\ light chains.
other inflammatory cells such as eosinophils and plasma cells. Reactive germinal centers in these patients were outlined by a
Histologic examination of patients with MZL revealed nodulanetwork of CD21 follicular dendritic cells. Germinal center cells
infiltrates within the entire dermis and superficial subcutaneous faere CD10 and Bcl-2". Clusters of CD10 interfollicular B-
tissue, characterized by the presence of follicles containing reactlymphocytes were not observed.

Histology

Table 1. Clinical data and results of immunohistologic and molecular studies

Site (solitary/ Ju-PCR
Sex/age clustered/multiple (entire MD-PCR MD-PCR Follow-up
Patient (y) lesions) K/IN specimen) Follicles IF Therapy (response) (mo)

1 M/35 Cheek, arm (MU) - M M P’ SE (CR); recurrence A&D (31)
2 F/53 Forehead (CL) - P P P Rx (CR) A&W (39)
3 F/52 Forehead (SO) - P P P SE (CR); recurrence A&D (21)
4 M/60 Forehead (CL) - P P P SE (CR); recurrence: Rx (CR) A&W (38)
5 M/62 Scalp (SO) - M M P’ Rx (CR); recurrence A&D (13)
6 F/48 Scalp, arms (MU) +K P P P Rx (CR); recurrence: Rx (CR) A&W (95)
7 Fl42 Shoulders (MU) - M ND ND SE (CR) A&W (14)
8 F/56 Breast (SO) - P P P SE + Rx (CR) A&W (63)
9 FI75 Abdomen (CL) - M M p’ Rx (CR) A&W (11)
10 Fl/64 Forehead (CL) - M ND ND SE + Rx (CR) A&W (65)
1 F/87 Scalp (MU) - M M P’ Rx (PR) A&D (13)

12 F/52 Arms (MU) - M ND ND SE (CR); recurrence: SE + Rx (CR) A&W (113)
13 M/24 Scalp, cheek (MU) - M M P Rx (CR); recurrence: Rx (CR) A&W (79)
14 M/46 Scalp (CL) - P P P Rx (CR) A&W (81)
15 F/41 Breast (SO) - M M P SE + Rx (CR); recurrence A&D (54)

CL, clustered lesions; MU, multiple lesions; SO, solitary lesions; kA, immunohistochemical analysis of immunoglobulin light chain expression; MD-PCR follicles,
microdissection-based PCR analysis of J4 genes in follicles; MD-PCR IF, microdissection-based PCR analysis of Jy genes in interfollicular areas; M, monoclonal pattern; P,
polyclonal pattern; P’, polyclonal pattern with 1 or more interfollicular lanes showing a band at the same length as that observed within follicles; ND, not done; Rx, radiotherapy;
SE, surgical excision; CR, complete response; PR, partial response; A&D, alive with skin disease; A&W, alive and well.
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Figure 5. Neoplastic follicles.  The follicles lack a normal mantle zone and reveal
nearly complete absence of tingible body macrophages (patient 9).

could be observed either in the samples containing follicle center
Figure 3. Bottom-heavy lymphoid infiltrate with prominent follicular pattern. cells orin those including cells from interfollicular areas (Figure 8B).
Located in the deep dermis and subcutaneous tissue (patient 9). In 3 specimens in which laser beam microdissection could not
be performed, analysis of the dene rearrangement was carried

. . . . ..._out using the entire section of tissue. After gel electrophoresis, a

Paygnts with -pseudolymphoma showgd a mixe d Inflltlralt(ﬁ"lstinct t?and could be observed in all 3 spegimens, in(§)icating the
Cﬁntammg B and T _llymphohcytes. Reactl_ve gerr_nlnlal Cemebsffsence of a monoclonal population of B lymphocytes.
:/lzol\_Ne:jn atr?::eemast:;nr:taslr t&Js?;rgbsfréﬁgn?eermﬁ|acrer|]3t?rs %' Bands of the same length were detected within samples from
vm .hoc os werz not ob,served _dlffgrer_\t interfollicular areas of patients with MZL (Flgur(_a 80C),
ymphocyt ’ indicating the presence of the same monoclonal population of B
lymphocytes in different interfollicular areas from the same
specimen. Germinal centers revealed bands of different lengths in
Analysis of the |] gene rearrangement after laser beam microdissetifferent areas analyzed, indicating that the population of germinal
tion performed in 12 patients with FCL revealed in 6 of them theenter cells was not derived from the same clone.
presence of a single band of the same length within samples fromin all 4 pseudolymphoma specimens analyzed after laser beam
different follicles, indicating the existence of a monoclonal populanicrodissection, there was a polyclonal patternajéne rearrange-
tion of cells within different follicles from the same specimerment in germinal center cells and in B lymphocytes from interfol-
(Figure 8A, Table 1). Interfollicular areas in these patients showdidular areas.
a polyclonal pattern ofyJgene rearrangement, characterized by the Results of PCR and Southern blot analyses of the Bcl-2/IgH
presence of several bands of different lengths in the different aregme rearrangement in all patients with lymphoma and in 6 with
analyzed. In 4 of the 6 patients showing the same distinct bapdeudolymphoma were negative.
within different follicles, a band of similar length could be detected )
also in 1 or more interfollicular areas from the same specimeRNA sequencing
probably indicating the presence of neoplastic follicle center celfgnalysis of J; gene sequences was performed in 3 of the 6 patients
within these areas as well. with FCL showing a monoclonal population of follicle center cells

In the other 6 specimens analyzed after laser beam microdissggaser-based PCR. The same DNA sequences could be observed
tion, no obvious monoclonal pattern of; §ene rearrangementin samples from different follicles in all 3, confirming the

Molecular biology
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Figure 4. Dense infiltrate with prominent follicular pattern. Appears within the Figure 6. Cytomorphology. Centroblasts and centrocytes evident within a
entire dermis (patient 5). follicle (patient 3).
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a complete response. Three of them are alive with no evidence of
disease after 11, 39, and 81 months, respectively. The other 3 had
recurrent lesions at the same locations or at different skin sites.
After further radiotherapy, 2 of these 3 patients achieved complete
remission and are alive without skin lesions after 79 and 95 months,
respectively, whereas the third is alive with skin disease 13 months
after first diagnosis. One patient achieved a partial response after
local radiotherapy and is alive with disease 13 months after first
diagnosis. Three patients treated with surgical excision followed by
radiotherapy achieved complete remission. Two of them are alive
with no evidence of disease after 63 and 65 months, respectively.
The third patient had a cutaneous recurrence at the same location
and is alive with skin disease 54 months after the first diagnosis.

Discussion

B-cell lymphomas arising primary in the skin have been recognized
recently as a distinct type of extranodal lymphoma with a particular

A

4 £

Figure 7. Immunohistology of neoplastic follicles. (A) CD10 positivity of follicle
center cells; note positivity of scattered cells within interfollicular areas. (B) De-
creased reactivity of the follicles for the proliferation-associated antibody MIB-1. (C)
Bcl-2 negativity of follicle center cells.

monoclonality of follicle center cells. Neoplastic germinal center
cells within interfollicular areas could be demonstrated by DNA

sequencing in 1 of them. 123 4567 8910
Figure 8. PCR analysis of microdissected specimens. (A) Example of a monoclo-
Treatment and follow-up nal pattern of Jy; gene rearrangement of cells within the follicles after laser-based

. . __microdissection in 1 patient with FCL (patient 9). Lanes: 1 to 5, 5 different follicles; 6 to
Data on treatment and fOHOW'Up could be obtained for all patlenl?, 6 different interfollicular areas; 12, negative control (no DNA, external PCR run);

(mean follow-up, 48.7 months; range, 11 to 113 months; mediar, positive control (cutaneous B-cell lymphoma); 14, negative control (no DNA,
39 months) (Table 1)_ Extracutaneous spread was not observagnal PCR run); 15, molecular ladder. (B) Example of a polyclonal pattern of Jy

. . . ene rearrangement of follicle center cells and interfollicular cells after laser-based
Recurrent disease deyelopgd In.4 Qf > patlents treated by Surg%fyodissection in 1 patient with FCL (patient 6). Lanes: 1, molecular ladder; 2to 7, 6
alone; 2 of them are alive with skin disease after 21 and 31 montherent foliicles; 8 to 12, 5 different interfollicular areas; 13, negative control (no
respectively. After further therapy, complete remission resulted inPXA, exteral PCR run); 14, positive control (cutaneous B-cell lymphoma). (C)

patients and they are alive without disease after 38 and llzﬂg{ginal zone lymphoma reveals monoclonality of interfollicular cells and polyclonal
! attern of reactive germinal centers. Lanes: 1 to 4, reactive germinal centers; 5 to 9,

months, respectivgly. The fifth patient is in colmplete remiSjsiqmerfollicular areas; 10, molecular ladder. One of the bands in lane 4 may represent
after 14 months. Six patients treated by local radiotherapy achieveiitular colonization by neoplastic marginal zone cells.
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clinicopathologic presentation and a favorable progn®%i8¢ follicular lymphomas* This was confirmed, using the same tech-
Some authors maintain that they are neoplasms of germinal centigue, by the analysis of 3 patients who had cutaneous MZL with
cells, though a follicular pattern has been described only rérelyreactive germinal centers; a different pattern was clearly shown in
others think that for the most part they represent examples of eithkis type of cutaneous PCBCL, characterized by the monoclonality
immunocytoma or marginal zone lymphoma (MALT-type cutanesf cells within interfollicular areas and the polyclonality of
ous lymphomay:1* We described herein 15 patients who hagierminal centers.
PCBCL with a clear-cut follicular growth pattern and demonstra- |n our study, after laser beam microdissection, 6 patients had no
ted that these represent true examples of cutaneous follighvious monoclonal pattern of B-lymphocytes in follicles or
lar lymphoma. interfollicular areas. However, the follicles showed morphologic
The diagnoses of follicular lymphoma in our patients wergnd immunohistochemical features of malignancy, as discussed
based on clinicopathologic and molecular features. Most of Oghove. In 1 patient there was monoclonal expression of immuno-
patients had large nodules and tumors on the head, a typig@lpylin light chaink within germinal centers. The PCR assay
location of PCBCL. Histopathologic aspects suggesting folliculgggy it might have been negative because of the lack of sensitivity of
lymphoma included dense infiltrates with a bottom-heavy arranggy, primers or the presence of a monoclonal rearrangement not
ment and a follicular growth pattern and atypical features of thg.iectapie by our set of primers. This finding is similar to what can
follicles, ‘including reduced or absent mantle zone (86.7% %f observed in nodal follicular lymphoma, in which monoclonality

patients), absent_ tmg'.ble body macrophaggs (93.3% of pgtlentg h be detected by molecular analysis in approximately two thirds
and reduced proliferation rate (53.3% of patiedtgf.iImmunohis- - o . . .
of patients®® The polyclonal pattern of interfollicular cells in

tolqu revealed a CD2Q CD1.0+‘ .CD5 ' .CD43_ phenotype_o_f patients without evidence of monoclonality of the follicles, how-
follicular B-lymphocytes, confirming their follicle center origin. - .
. h . . ever, excludes that these cases are, in fact, examples of immunocy-

The presence of interfollicular clusters of CD1€ells in 9 patients i inal | h ith . inal i
also argued in favor of a diagnosis of follicular lymphoma. AnoMmaormarginat zone lymphoma with reactive germinal centers.
immunoglobulin light chain restriction could be detected in only 1 In t_he lymph nodes, follicular Iymp.homa.often exhibits the
patient. A monoclonal rearrangement of the gene could be 14;185|?t§rchromosomal translo.catlon involving thel-2 onco-
observed in 9 of 15 patients (60.0%), a figure similar to th§€ne:******"We and others previously demonstrated that (14;18)
observed in nodal follicular lymphomas. is ext.remely rare in PCBCLZ..'l“AnaIySB of t(14;1.8) and olbcl-2 .

The neoplastic nature of follicle center cells could be confirme?f‘)te'” expression in our patients revealed negative resu.lts, confirm-
in half of the patients evaluated by PCR after laser bealfid the differences between nodal and cutaneous follicular lym-
microdissection of the specimens. Laser beam microdissection Bpma. It seems likely that lymphomas showing similar morpho-
new technique that allows the isolation of single cells or smdfgic features but arising in different organs are characterized by
groups of cells for molecular analysis32 The advantage of this different pathogenetic mechanisms. At present, no specific genetic
method resides in the possibility of obtaining a pure population @fteration has been found in patients with PCBCL.
cells uncontaminated by the DNA of neighboring cells, thus The prognosis and long-term follow-up of cutaneous follicular
allowing a precise correlation between morphologic and moleculymphoma seem to be similar to those described for other
features. Using this technique, we could identify the same monoclew-grade malignant PCBCL. Although in our patients cutaneous
nal band in cells from different follicles in the same specimen for @currences after surgical excision or local radiotherapy were
patients, confirming that follicle center cells indeed represent tkemmon (53.3% of patients), extracutaneous spread was not
neoplastic population. Sequencing of DNA in 3 of these 6 patientdserved after a mean follow-up of more than 4 years. Our data are
proved beyond any doubt the monoclonal origin of follicle centén keeping with those reported in 1986 by Garcia et hi.that
cells. It is of interest that in 4 of these 6 patients, a band similar teport, 3 of 9 patients were alive with skin disease, and 6 were alive
that observed in probes containing follicle center cells was presevith no evidence of disease, after a mean follow-up of 23.6 months
in 1 or more probes containing interfollicular lymphocytes. Arange, 2 to 60 months). Extracutaneous spread was not observed.
similar finding was described recerityn follicular lymphomas of In conclusion, we have described a peculiar variant of PCBCL
the lymph nodes, possibly indicating the presence of neoplasgigaracterized by the proliferation of neoplastic follicle center cells
follicle center cells that move actively between follicles anQVith a prominent follicular pattern. These |ymph0ma5 represent a
interfollicular areas. In fact, analysis of §ene sequences con-gjstinct morphologic subtype of PCBCL.
firmed the presence of the neoplastic clone in interfollicular areas
in 1 of 3 patients tested. In most of our patients, the presenceof
CD_10+ interfollicular cells in small clusters, the positivity_ of theAcknowIedgment
follicles for CD10, and the absence of a clear-cut marginal zone
excluded neoplastic populations of marginal zone cells showiWge thank Uli Schmidbauer for preparing the excellent histologic
follicular colonization, as described in some patients with nodakctions and the immunohistochemical stainings.
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