
109 TYPICAL WALDESTROM’S MACROGLOBULINEMIA IS
DERIVED FROM A B-CELL ARRESTED FOLLOWING
CESSATION OF SOMATIC MUTATION BUT PRIOR TO
ISOTYPE SWITCH EVENTS

SS Sahota1, *F Forconi4, CH Ottensmeier1, D Provan2, DG Oscier3, TJ
Hamblin,1,3 FK Stevenson1. 1Molecular Immunology Group, Tenovus Labo-
ratory, Southampton University Hospitals, Southampton, UK; 2Department
of Haematology, St Bartholomew’s and The Royal London School of Medi-
cine and Dentistry, London, UK; 3Department of Haematology, Royal
Bournemouth Hospital, Bournemouth, UK; 4Cattedra e U.O. Ematologia,
Ospedale A. Sclavo, Universita’ di Siena, Siena, Italy

There exists a wide spectrum of IgM-secreting B-cell tumors with differ-
ent clinical behaviour. Knowledge of the VH gene status can reveal
their origin and clonal history. For Waldenstrom’s macroglobulinemia
(WM), a distinct subtype of lymphoplasmacytic lymphoma, early data
on limited sequences showed evidence for somatic mutation. A recent
report of one case demonstrated intraclonal mutational activity
ocurring post-transformation, a characteristic of germinal center
lymphomas.

To extend the investigation, we have analysed 7 cases of WM. VH

genes were somatically mutated with no evidence of intraclonal varia-
tion in all cases. In contrast to IgM-secreting multiple myeloma, there
was no evidence for isotype switch transcripts in any of the cases.
These data support the concept that typical WM is derived from a
B-cell which has undergone somatic mutation prior to transformation,
at a point where isotype switch events have not been initiated.

110 AN IMPROVED FICTION METHOD ON PARAFFIN
SECTIONS

A Martinez-Ramirez, L Maestre-López1, JC Cigudosa2, *Giovanna Ronca-
dor1. Department of Human Genetics, 1Monoclonal Antibodies Unit, 2Cyto-
genetic Unit, Spanish National Cancer Center, C/ Melchor Fernandez
Almagro 3, Spain

Background: Clinical aspects as well as disciplines such as morphol-
ogy, immunophenotyping and genetics have widely contributed over
decades to the comprehension and understanding of the mechanisms
of tumorigenesis. In an effort to obtain a greater insight into the com-
plex processes involved in tumorigenesis many scientists have joined
their efforts and combined many of the techniques available. With that
purpose, we have developed techniques over the past year that com-
bine cell morphology, immunophenotype and genetics, and we have
applied them to the study of haematological neoplasms. In 1992,
Klaus Weber Matthisen et al at the Institute of Human Genetics of the
University of Kiel described a novel method called FICTION
(fluorescence immunophenotyping and interphase cytogenetics as a
tool for the investigation of neoplasm). This technique preserves cell
morphology and combines immunofluorescence to detect cellular anti-
gens and fluorescence in situ hybridisation to detect chromosomal
abnormalities.

Purpose: Since the FICTION technique originally described has
some associated problems such as frequently poor target signals and
high non specific background when used on formalin fixed and paraf-
fin embedded tissue, we have developed a modified FICTION proto-
col for such tissue sections. This protocol has resulted in improved
technique sensitivity and it has been applied to the study of different
types of lymphomas. Immunofluorescence assays (including CD30,
CD20, CD3, and CD8 monoclonal antibodies) were used to identify
different cell subtypes together with several FISH probes to analyse,
within the same cell, if any chromosomal aberration was present.

Results: In most cases analysed we were able to perform FISH
analyses exclusively on immunophenotypically and morphologically
characterised tumour cell populations. The most promising application
of the FICTION technique is its application to cases where the percent-
age of tumour cells is low. We selected several cases of Hodgkin’s
and anaplastic large cell lymphoma, where the tumour cells are less
than 1% of the total cell number. Neoplastic cells were identified using
CD30 monoclonal antibody and, subsequently, we applied different
FISH probes for detecting the exact chromosomal aberrations that
occurred in these cells.

Conclusion: The results obtained here confirm that FICTION in
paraffin sections is a rapid and effective technique and we believe
that its application in routine diagnosis could provide prognostic infor-
mation and help in the selection of therapeutic strategies.

111 BCL-6 IS FREQUENTLY MUTATED IN PRIMARY
MEDIASTINAL B-CELL LYMPHOMAS

G Malpeli, A Scarpa, MC Chilosi, F Menestrina. Department of Pathology,
University of Verona, Italy

It has been recently reported that primary mediastinal B-cell
lymphomas (PMBL) express bcl-6 protein in the majority of cases in the
absence of point mutations of the BCL-6 gene. This gene is known as
a target of somatic hypermutation in normal and neoplastic B-cells
since, like immunoglobulin genes, it is modified during the transit of
B-cells into the germinal center (GC) of lymph nodes.

We searched 24 PMBL for mutations in the first intron of BCL-6 by
PCR-SSCP and sequence analysis. Fourteen of 24 cases (58%)
showed mutations in the BCL-6 gene. A total of 76 sequence
alterations were observed, ranging from 1 to 16 per case (average
5.4). These included 69 single base substitutions and 7 insertions/
deletions of one to eight base pairs. Interestingly, at variance with fol-
licular and large cell lymphomas, BCL-6 deletions and insertions in
PMBL reprensented a significant proportion (about 10%) of the total
mutations.

Mutations were identical in multiple biopsies of the same patient in
12 cases, suggesting no clonal heterogeneity. The preferential targets
of the hypermutation process were the RGYW/WRCY DNA motifs
with 29% of events against the expected 16% (p <0.02). However,
the hypermutation process in PMBL seemed to shift from a preferential
targeting for GAG and GA sequences, observed in BCL-6 and Ig-VDJ
genes in physiologic conditions, to TAT and TA. Only a small bias for
transition over transversion and a strong strand polarity has been
found. Immunohistochemical analysis showed that Bcl-6 protein was
expressed in all cases in variable proportion of cells ranging from
10% to 100%. The immunohistochemical pattern of staining showed
no correlation with either the DNA status or specific mutations. Our
data are consistent with a post-germinal center origin of the neoplasia
and with a hypotetical causative role of deregulation of the hypermu-
tation process in PMBL generation.

Recent advances in
haematopathology

112 IRTA1: A NEW MOLECULE ASSOCIATED WITH
NORMAL AND NEOPLASTIC MARGINAL ZONE B CELLS

B Falini, E Tiacci1, G Hatzivassiliou2, J Kurth1, R Kuppers1, G Cattoretti2, R
Dalla-Favera2. Institute of Hematology, University of Perugia, Perugia, Italy;
1Institute of Internal Medicine, University of Cologne, Germany;
2Department of Pathology, College of Physicians and Surgeons, Columbia
University, New York, USA

Specific monoclonal (named M-IRTA1) and polyclonal antibodies
were generated against the human IRTA1 (immune receptor transloca-
tion associated-1) protein, the product of the homologous gene
involved in the myeloma-associated t(1;14) (q21;q32) translocation.
Expression of the IRTA1 molecule was then investigated by
immunohistochemistry (APAAP technique) on normal and neoplastic
lympho-hemopoietic tissues. In normal and reactive lymphoid tissues,
IRTA1 was selectively expressed by a subset of B cells that usually
showed a dendritic morphology and homed to the marginal zone or
their anatomic equivalents, e.g. the sub- and intra-epithelial areas of
the tonsil, the external border of mantle zones and the marginal sinus
of reactive lymph nodes, and, less consistently, the splenic marginal
zone of the spleen; monocytoid B cells of toxoplasmic lymphadenitis
were also strongly IRTA1+. Double staining of tissue sections and cell
suspension revealed that tonsil IRTA1+ cells consistently expressed the
CD27 molecule (a marker of memory B cells) in the absence of other
mantle cell, germinal center and plasma cell associated molecules.
PCR analysis of single tonsil IRTA1+ cells proved that they consist of a
mixed population of mutated (e.g. antigen-experienced) and
unmutated B-cells (representing either virgin cells or, most likely, cells
driven by antigens that did not induce or select for IgV gene mutation).
IRTA1 was strongly expressed in about 60% of nodal and extranodal
marginal zone lymphomas and only rarely in other lymphoma
subtypes. In marginal zone lymphoma of MALT type, the anti-IRTA1
antibodies mainly labelled the neoplastic cells participating to the for-
mation of the so-called lympho-epithelial lesions, thus mimicking the
epitheliotropism of the normal IRTA1+ cells in the tonsil. Antibodies
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against IRTA1 represent the first marker for marginal zone-associated
B cells and are expected to be a useful tool for the study of this B cell
subset and for diagnosis of marginal zone lymphomas.

113 PROGRESS IN UNRAVELLING THE MOLECULAR
BIOLOGY OF MALT LYMPHOMA

PG Isaacson. Royal Free and University College Medical School, University
College London, London, UK

Gastric MALT lymphoma evolves from mucosa associated lymphoid
tissue that has been acquired following infection with Helicobacter
pylori. The organism stimulates the growth of lymphoma cells via spe-
cific interaction with T-cells and eradication of H pylori results in com-
plete regression in approximately 70% of cases. Recent progress in
unravelling the molecular biology of MALT lymphoma has focused on
two translocations that appear to lead to malignant transformation via
a common pathway. Acquisition of t(1;14)(p22;q32) is a relatively
rare event in the pathogenesis of MALT lymphoma that has,
nevertheless, been observed by several independent groups. This
translocation is of interest since it is associated with independent
growth of lymphoma cells in culture that can be enhanced by engag-
ing the lymphoma cell surface immunoglobulin. Cloning of the t(1;14)
breakpoint has led to the identification of a new gene, bcl10.
Antibodies have been raised to bcl10 protein and cases with t(1;14)
show intense intranuclear expression of bcl10 in the lymphoma cells.
T(11;18)(q21;q21) is a common (30–40%) translocation in gastric
MALT lymphoma. Cloning has shown that it results in a chimeric fusion
between the API2 gene, an apoptosis inhibitor and the MALT1 gene.
Interestingly, it is also associated with nuclear expression of bcl10
albeit much weaker than t(1;14). Unlike t(1:14), t(11;18), when
present, is the sole cytogenetic abnormality and moreover is rarely
present in cases with high grade transformation. Both t(11;18) and
intranuclear expression of bcl10 are associated with more advanced
gastric lymphoma and lymphoma that is resistant to eradication of H
pylori; these properties can be used clinically in planning the manage-
ment of gastric MALT lymphoma cases. Both the API2-MALT1 fusion
product and BCL10 have been shown to activate NFκB and may be
synergistic in their action. Although it remains largely unknown how
the API2-MALT1 and BCL10 exert their oncogenic activities they are
both significantly associated with aggressive MALT lymphomas and
each other. Cases of gastric lymphoma lacking t(11;18) frequently
show other cytogenetic abnormalities and in addition frequently show
amplification of the 3q26.2–27 region and other allelic imbalances,
some of which are shared by diffuse large B-cell lymphoma. Thus gas-
tric MALT lymphoma can develop along two pathways, one that
results in a lymphoma responsive to antibiotic eradication of H pylori
but also liable to undergo high grade transformation and the other a
persistently low grade tumour that is unresponsive to antibiotic
treatment de novo and is relentlessly progressive.

114 ADVANCES IN MICROSCOPY-BASED ANALYSIS OF
LYMPHOMAS

DY Mason. Nuffield Department of Clinical Laboratory Sciences, University
of Oxford, UK

The diagnosis of lymphoma has been transformed in the past 20 years
by the immunohistological demonstration of leucocyte markers. Most
of these are surface molecules, and the antibodies that detect them are
raised against living cells. In recent years however an increasing
number of internal leucocyte constituents have been identified, princi-
pally through molecular biological studies. Many of these are compar-
able in terms of specificity (e.g. for cell lineage) to surface markers, but
they tend to differ in two respects: firstly, their epitopes are more likely
to be denaturation-resistant and hence detectable in routine paraffin
sections; and secondly, antibodies are often raised against synthetic
peptides or recombinant protein (since the markers are commonly
identified following protein sequencing/gene cloning). In conse-
quence, in many instances reliable polyclonal antibodies can be pro-
duced. This fact, and their intracellular localisation, means that these
markers are particularly suitable for double immunohistological label-
ling (using enzymatic or fluorescent labels) in conjunction with
molecules detected by monoclonal antibodies. This presentation will
review examples of new intracellular markers, and illustrate how dou-
ble enzyme and fluorescent labelling can be used to characterise lym-
phoid cell populations.

The detection by FISH techniques of chromosome alterations repre-
sents a second area of advance in the microscopy-based analysis of
lymphomas. Technical problems (both real and perceived) have

restricted the use of this technique on routine biopsies and there has
been controversy as to whether tissue sections are preferable to
isolated cell nuclei extracted from paraffin sections. The current status
of these studies will be reviewed, with practical examples of these two
technical approaches as applied to the study of lymphoma.

115 HIGH GRADE B-CELL LYMPHOMA, WHAT DO SINGLE
CELLS TELL?

M-L Hansmann, A Bräuninger. Senckenberg, Department of Pathology,
University Frankfurt, Germany

In large B-cell lymphomas, as in other malignant B-cell neoplasms, PCR
techniques were applied to investigate clonality, origin of the tumor
cells and transformation mechanisms. The sequence analysis of
variable region immunoglobulin genes of large B-cell lymphomas
showed somatic mutations as an indicator of origin from germinal
center or post germinal center B-cells.

Single cell studies turned out to be useful in cases in which a rela-
tively small number of tumor B-cells is surrounded by a major popula-
tion of non malignant polyclonal T-cells. This is the case in T-cell rich
B-cell lymphoma. Somatically mutated V gene rearrangements and
intraclonal diversity based on somatic mutations could be found. Vari-
ous means of how immunoglobulin gene rearrangements can be
modified by germinal center B-cells and their malignant counterparts
could be demonstrated.

These studies could be extended to follicular lymphomas and large
B-cell proliferations in AILD and post transplant lymphomas. In AILD
clonal expansions of mutating “forbidden” (immunoglobulin receptor
deficient) Epstein-Barr virus infected B-cells could be found. In addition
single cell PCR turned out to be useful to find common precursors of
Hodgkin and large cell B-cell lymphomas and to get more insight in
transformation mechanisms.

116 LOSS OF THE B LINEAGE SPECIFIC GENE EXPRESSION
PROGRAM IN HODGKIN AND REED/STERNBERG CELLS
OF HODGKIN’S LYMPHOMA

Ines Schwering,1,2 Andreas Bräuninger,3 Ulf Klein,4 Berit Jungnickel,1 Volker
Diehl,2 Martin-Leo Hansmann,3 Riccardo Dalla-Favera,4 Klaus Rajewsky,1

*Ralf Küppers1,2. 1Institute for Genetics and 2the Department of Internal
Medicine I , University of Cologne, Cologne, Germany; 3Department of
Pathology, University of Frankfurt, Frankfurt/Main, Germany; 4the Institute
of Cancer Genetics, Columbia University, New York, USA

Hodgkin and Reed/Sternberg (HRS) cells represent the malignant cells
in classical Hodgkin’s lymphoma (HL). Since their immunophenotype
cannot be attributed to any normal cell of the hematopoietic lineage,
the derivation of HRS cells had been controversially discussed, but
molecular studies established their derivation from germinal center B
cells. In this study, gene expression profiles generated by SAGE and
DNA chip microarrays from HL cell lines were compared with those of
normal B cell subsets, focussing here on the expression of B lineage
markers. This analysis revealed decreased mRNA levels for nearly all
established B lineage-specific genes. In particular, multiple compo-
nents of signaling pathways active in B cells, including B cell receptor
(BCR) signaling, were severely affected. We propose that the lost B
lineage identity in HRS cells may explain their survival without BCR
expression and reflect a previously unrecognized fundamental defect
in maintaining the B cell differentiation state in HRS cells, which is
likely caused by a novel, yet unknown, pathogenic mechanism. The
genes specifically upregulated in HRS cells are currently under investi-
gation.

117 KSHV POSITIVE GERMINOTROPIC LYMPHOMA: A NEW
KSHV ASSOCIATED LYMPHOPROLIFERATIVE DISORDER

*MQ Du, TC Diss, H Liu, H Ye, RA Hamoudi, J Cabecadas,1 HY Dong,2 NL
Harris,2 J Chan,3 A Dogan, PG Isaacson. Department of Histopathology,
University College London, London, UK; 1Servico de Anatomia Patologica,
Instituto Portugues de Oncologia de Francisco Gentil, Portugal;
2Department of Pathology, Massachusetts General Hospital, Boston, USA;
3Department of Pathology, Queen Elizabeth Hospital, Hong Kong, China

Kaposi’s sarcoma-associated herpesvirus (KSHV) is associated with
two distinct lymphoproliferative disorders: primary effusion lymphoma
(PEL) and multicentric Castleman’s disease (MCD). PEL occurs
primarily in body cavities and is featured by immunoblasts that are
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usually co-infected by Epstein Barr virus (EBV) and harbours a hymer-
mutated Ig gene, whereas MCD involves lymph nodes and spleen and
is characterized by monotypic IgMl expressing plasmablasts that are
EBV negative and bear an unmutated Ig gene. We report three cases
of a new KSHV associated lymphoma. In each case, the lymphoma
presented as localized lymphoadenopathy and showed a favorable
response to chemo or radiotherapy. Histologically, the lymphoma is
featured by plasmablasts that preferentially invaded germinal centers
of B-cell follicles and formed microlymphomatous lesions. The
plasmablasts were positive for both human herpesvirus 8 (HHV8) and
EBV, and most of them also expressed viral interleukin 6 (IL6). The
KSHV positive plasmablasts were monotypic, expressing either κ or λ
light chain. Despite this, molecular analysis of whole tissue sections
and microdissected KSHV positive microlymphomas demonstrated a
poly- or oligoclonal pattern. The plasmablasts showed somatic
mutation and intraclonal variation in their rearranged Ig gene and in
one case also expressed switched Ig heavy chain (IgA), indicating that
they originated from germinal centre B-cells. The results indicate that
KSHV associated germinotropic lymphoma represents a new variant
of KSHV induced lymphoproliferative disorders.

118 REOVIRUS AS AN ONCOLYTIC AGENT IN LYMPHOID
NEOPLASIA

AE Kossakowska, T Alain, K Hirasawa, SJ Urbanski, Y Auer, A Janowska-
Wieczorek, PWK Lee. Calgary Laboratory Services, Foothills Medical
Center, Pathology Dept, Calgary, Canada

Reoviruses were shown to have the ability to destroy many different
types of cancer cells both in vitro and in vivo. Cells derived from brain,
breast, colon, ovarian, and prostate tumors, with activated Ras or
other elements of the Ras pathway, were shown to be susceptible to
reovirus infection and subsequent lysis. In this study, we investigated
reovirus induced oncolysis of lymphoid malignancies. A total of 9 lym-
phoid cell lines and 20 primary human lymphoid malignancies, as
well as normal lymphocytes and hematopoietic stem/progenitor cells,
were investigated for reovirus susceptibility. In vitro, the cell lines and
the primary samples were challenged with reovirus (serotype 3 Dear-
ing) and viral infection was assessed by cytopathic effects, remaining
viability, [35S]-methionine labeling for the detection of viral protein syn-
thesis and progeny virus production. In vivo, Burkitt’s lymphoma Raji
and Daudi cell lines were grown subcutaneously in SCID/NOD mice
and subsequently infected with reovirus intra-tumorally. We found effi-
cient reovirus infection and lysis in the Burkitt’s lymphoma cell lines
Raji and CA46, and diffuse large B-cell lymphomas (OCY-LY1, 2, 8,
and 10). In contrast, Burkitt’s lymphoma lines Daudi, Ramos and
ST486 were resistant to reovirus infection. Significant tumor regression
was observed in the Raji but not Daudi cells consistent with the in vitro
results. Reovirus susceptibility was also detected in 14 out of the 20 ex
vivo specimens. While the normal lymphocytes or stem/progenitor
cells did not show permissiveness to reovirus, viral sensitivity varied
amongst the different types of lymphoid malignancies. The data indi-
cate that reovirus may be an effective agent against human lymphoid
malignancies.

119 EPSTEIN-BARR VIRUS (EBV) INFECTED B-CELLS IN
INFECTIOUS MONONUCLEOSIS: IMMUNOGLOBULIN
GENE ANALYSIS FROM ISOLATED CELLS

*I Anagnostopoulos, M Hummel, L Hock, H Stein. Institute of Pathology,
University Clinic Benjamin Franklin, Free University of Berlin, Berlin,
Germany

Infectious mononucleosis (IM) represents a model disease for
investigation of the cellular targets during primary infection with the
Epstein-Barr virus (EBV). This study was performed to extend published
data on the clonality and differentiation stage of the infected B-cells.

For this puprose, we studied frozen tissue sections from tonsils of six
patients with IM for EBV presence by EBER in situ hybridization and
immunohistology of virally encoded proteins. Single cells expressing
either latent membrane protein (LMP)-1 or EBV-nuclear antigen
(EBNA)-2 or both, were picked from the sections by means of a
hydraulic micromanipulator and analysed by single-copy PCR for
immunoglobulin gene (Ig) rearrangements. Resulting PCR products
were sequenced and compared to data bank germ line VH segments
to determine their coding capacity and to detect evidence for selection
towards antigen.

A total of 890 single EBV-infected cells were isolated either from
interfollicular areas or from germinal centers (GC). Sequence analysis
of VH regions of the rearranged Ig genes demonstrated that

EBV-infected B-cells consisted of naïve B-cells without somatic
mutations as well as GC and post GC B-cells with variable numbers of
somatic mutations. Whereas the majority of the analysed Ig genes had
intact coding capacity, in some instances “crippling” mutations were
detected most likely representing the second non-functional rearrange-
ment.

In contrast to earlier reports, we could prove that EBV does not only
infect naïve and memory B-cells but also B-cells participating at a GC
reaction. Although most EBV-infected B-cells harbor functional Ig rear-
rangements, the unusually high number of Ig genes without signs for
antigen selection is remarkable. Furthermore, the EBV-infected B-cell
population comprised, in addition to many unique B-cells, some B-cell
clones of variable extension. The implications of these findings in the
pathogenesis of EBV-associated lymphoproliferations will be dis-
cussed.

120 MOLECULAR CYTOGENETIC ANALYSIS OF CLASSICAL
HODGKIN’S DISEASE AND OF HODGKIN CELL LINES

TFE Barth, S Joos1, ChK Menz, R Siebert2, S Gesk2, S Ohl1, G Mechtershe-
imer3, L Trümper4, P Möller, P Lichter1. Institute of Pathology, University of
Ulm, Germany; 1Deutsches Krebsforschungszentrum Heidelberg, Ger-
many; 2Institute of Human Genetics, University Hospital Kiel, Germany;
3Institute of Pathology, University of Heidelberg, Germany; 4Section of
Internal Medicine, University of Göttingen, Germany

We have performed a molecular cytogenetic study of classical Hodg-
kin’s disease. Included were 40 cases of various subtypes
(lymphocyte-rich, n = 6; mixed-cellularity, n = 16; nodular sclerosis,
n = 16; lymphocyte depletion, n = 2) as well as four Hodgkin cell
lines (KM-H2, L428, L1236, HDLM-2). Hodgkin and Reed-Sternberg
cells were isolated by laser-based microdissection; DNAs were ampli-
fied by PCR using degenerated primers (DOP-PCR), and subsequently
analysed by comparative genomic hybridization (CGH). A character-
istic pattern of gains and losses emerged: most frequent gains were
detected on chromosomes 2p (n=19), 12q (n = 13), 9p (n = 11), 16p
(n = 11), 17 (n = 9), and 5p (n = 7). Losses were most frequent on
13q (n = 12). A total of 5 high-level DNA amplifications were
detected mapping to 2p, 4p, 4q, and in two cases to 5p. The four cell
lines revealed complex CGH karyotypes including gains on 2p and
9p in KM-H2 and L1236. To test for a candidate gene three cases with
gains on 2p were analysed by FICTION with DNA probes for c-REL
and BCL11a. All three cases revealed gains and/or amplifications of
these sequences. The data indicate a highly characteristic pattern of
gains and losses for classical Hodgkin’s disease largely varying from
data recently published for lymphocyte predominant Hodgkin’s
disease (Blood 2001;97:1845) and point at new critical genomic
regions. Furthermore, cell lines KM-H2 and L1236 fit well in this
molecular cytogenetic pattern of classical Hodgkin’s disease.

121 CELL CYCLE ANALYSIS OF REED-STERNBERG CELLS IN
HODGKIN’S LYMPHOMA BY TISSUE MICROARRAYS

*JF García, M Morente, C Montalban, F Camacho, T Alvaro, C Bellas, P
Dominguez, M Fraga, C Martín, F Mazorra, J Menarguez, MJ Mestre, M
Mollejo, Rayón C, and MA Piris, for the Spanish Hodgkin’s Lymphoma
Group Molecular Pathology Program. Centro Nacional de Investigaciones
Oncológicas (CNIO), Madrid, Spain

There is a considerable lack of understanding about the molecular
defects that occur in Hodgkin’s lymphoma (HL), and little is known
about the role of cell cycle deregulation in Reed-Sternberg (RS) cells.
Tissue microarrays are powerful tools for testing large numbers of
molecular parameters in sufficiently large series of tumors. Using this
technology, we have analyzed a series of homogeneously treated
270 HL biopsies in search of alterations in the main proteins involved
in cell cycle regulation. For each case, two 1-mm diameter cylinders
from selected areas were included, along with different controls
(HL-cell lines, normal tissues, B and T-cell non-Hodgkin’s lymphomas
(NHLs)) to ensure the quality, reproducibility and homogenous
staining of the slides. Immunohistochemistry and in situ hybridization
were performed using 25 different antibodies or probes, including:
• Proliferation and cell-cycle regulators (MIB1, cyclins A, B1, D1, D3,

and E, CDK2, CDK6, Rb).
• Tumor suppressors and oncogenes (p53, p21, p27, p16, PTEN,

Hdm2, SKP2).
• Apoptosis and survival related proteins (NFκB, STAT3, STAT1,

Bcl2, Bcl6, BAX, in-situ detection of apoptosis-TUNNEL).
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• EBV (LMP1 and EBER HIS).
We also studied by multi-parametric analyses (hierarchical cluster-

ing and supervised prediction) the different “molecular profiles” for
these markers and the relationship with clinical outcome.

The cylinders thus selected were found to include a significant
number of RS cells in 95% of cases, showing a good reproducibility
between duplicate samples. Additionally, the results were compared
in a series of 40 cases with those obtained in the analysis of whole
sections, showing an excellent reproducibility (overall concordance
higher than 90%).

The results draw a scenario where RS cells seem to accumulate
alterations in the main regulatory pathways involved in both G1/S
and G2/M transition, including p53-Hdm2-p21 (Hdm2 overexpres-
sion), p16-Rb-cyclin D (loss of p16, cyclin D overexpression),
CDK2-p27-cyclin E (loss of p27, overexpression of cyclin E and
CDK2), and overexpression of cyclin A and cyclin B1. This strategy
also allowed the identification of alterations in key proteins involved in
apoptosis such as Bcl2 and NF-κB. The analyses using bioinformatics
tools in this series permit a “molecular clustering” related to tumor pro-
liferation rate and clinical outcome to be proposed.

122 GENE EXPRESSION PROFILING DEFINES MOLECULAR
SUBTYPES OF CLASSICAL HODGKIN’S DISEASE

E Devilard, F Bertucci, R Bouabdallah, P Brousset, R Houlgatte, *L Xerri.
Institut Paoli-Calmettes, Marseille, and CHU Purpan, Toulouse, France

Background: Although the prognosis of Hodgkin’s disease (HD) is
relatively good, around 20% of patients do not benefit from current
therapies and succumb to their disease. A large-scale molecular char-
acterization of disease might help improve HD management.

Methods: Using cDNA arrays, we have studied the mRNA expres-
sion levels of ∼1000 selected genes in 34 benign and malignant lym-
phoid samples including 21 classical HD tissue samples.

Results: Hierarchical clustering identified 3 main molecular groups
of HD tumours relevant with respect to histology, response to therapy
and clinical outcome. Samples from all bad outcome HD (BOHD)
patients clustered in one group whereas the two other groups
contained most good outcome HD (GOHD) cases. The GOHD nodu-
lar sclerosis samples overexpressed genes involved in apoptotic
induction and cell signalling, including cytokines, while the BOHD
samples were characterized by the upregulation of genes involved in
fibroblast activation, angiogenesis, extracellular matrix remodelling,
cell proliferation, and the downregulation of tumour suppressor genes.

Conclusions: Our results establish a molecular taxonomy of HD
correlating with response to therapy and clinical outcome, thereby
suggesting the possibility of improving the current prognostic classifi-
cation. The identification of discriminant genes represents a basis for
new potential therapeutic targets.

123 HIGH-THROUGHPUT TISSUE MICROARRAY ANALYSIS
OF CYCLIN E GENE AMPLIFICATION AND EXPRESSION
OF CYCLIN D1, D3 AND E IN 340 CASES OF
CLASSICAL HODGKIN LYMPHOMA

*S Dirnhofer1, A Tzankov2, A Zimpfer1,2, A Lugli1, P Went1, J Krugmann2, R
Maurer3, S Pileri4. 1Institute of Pathology, University of Basel, Switzerland;
2Institute of Pathology, Zurich, Switzerland; 4Institute of Pathology, Univer-
sity of Bologna, Italy

Background: Deregulation of cyclin (CCN) expression plays a key
role in the lymphomagenesis of some non-Hodgkin lymphomas. In
contrast, little is known about the phenotypic and genotypic changes
in the cell cycle regulation of classical Hodgkin lymphoma (cHL).

Purpose: A comprehensive analysis of the expression pattern of
different G1-cyclins (CCND1, CCND3 and CCNE) and the gene
amplification status of CCNE in cHL. For this purpose, a tissue micro-
array (TMA) containing 772 punches of 340 different samples of cHL
was constructed. The expression of CD30, LMP-1 of Epstein-Barr Virus
(EBV) and the CCN expression pattern in Hodgkin and Reed-
Sternberg cells was assessed by immunohistochemistry (IHC).
Interphase fluorescent in-situ hybridization (FISH) was applied to
investigate CCNE gene amplification.

Results: 271 (80%) of the 340 cases were representative and
comprised 157 nodular sclerosis, 87 mixed cellularity, 12
lymphocyte-rich and 5 lymphocyte depleted subtypes. 10 cases were
unclassifiable. Lack of evaluation in 69 cases (20%) was due to TMA
specific factors such as missing tissue or too few tumor cells in some
samples. CCNE was expressed in 81%, CCND1 in 19% and CCND3

in 55% of cHL. 55 cases (20%) were EBV-associated. By the use of
interphase FISH we found no CCNE amplification in 119 evaluable
cases.

Conclusion: The TMA technology is useful for high-throughput
molecular evaluation of phenotypic and genotypic changes also in
such a heterogeneous tumor as cHL. CCNE is expressed in 81% of
cHL. Because this (over-) expression does not substitute for other
G1-cyclins, CCN deregulation might contribute to the pathogenesis of
cHL. At the molecular level, gene amplification as well as infection
with EBV can be ruled out as specific causes of this particular pheno-
type.

124 BCL-2 EXPRESSION IN CELLS SURROUNDING
HODGKIN CELLS ASSOCIATES MORE CLOSELY WITH
PROGNOSIS THAN BCL-2 EXPRESSION WITHIN
HODGKIN CELLS

MO Kurrer, D Korol, B Odermatt, PU Heitz. Department of Pathology, Uni-
versity Hospital and Cantonal Cancer Registry, Zurich, Switzerland

Aims: To assess the prognostic significance of approximate immuno-
histochemical surrogate markers for follicle centre (Bcl-6) and
activated B-cell phenotype (CD138 and Bcl-2) in neoplastic Hodgkin
cells and compare it to the prognostic significance of Bcl-2 expression
in cells immediately surrounding Hodgkin cells.

Methods: Paraffin sections, available from 95 of 150 nodular scle-
rosis Hodgkin’s disease patients diagnosed in Zurich from 1991 to
1997, aged between 16 and 60 years, were stained on a Ventana
Nexus module for Bcl-2 (Dako clone 123, 1:20), Bcl-6 (Dako clone
PG-B6P, 1:20) and CD138 (Dako clone MI15, 1:30). Mean follow-up
time was 80 months, 10 of 95 patients died, all deaths were disease
specific.

Results: Hodgkin cells stained positive for CD138 in 0% of patients
(0/95), positive for Bcl-6 in 31% of patients (29/95) and positive for
Bcl-2 in 81% of patients (77/95). Only Bcl-2+/Bcl6− patients showed
a trend towards a worse survival (51 patients, 8 deaths). >50% of
cells surrounding Hodgkin cells were Bcl-2+ in 34% of patients (32/
95), none of these patients died; <50% of cells surrounding Hodgkin
cells were Bcl-2+ in 55% of patients (52/95), 7 of these patients died;
cells surrounding Hodgkin cells were Bcl-2 negative in 12% of patients
(11/95), 3 of these patients died (p<0.02).

Conclusion: In a group of nodular sclerosis Hodgkin’s disease
patients with a very good overall survival Bcl-2 expression in reactive
cells immediately surrounding Hodgkin cells is more closely
associated with prognosis than Bcl-2 expression within neoplastic
Hodgkin cells. Sub classification of Hodgkin’s disease by current par-
affin section immunohistochemistry for CD138 and Bcl-6 is not signifi-
cantly associated with prognosis.

125 TIA1 EXPRESSION IN HODGKIN’S DISEASE

*S Camilleri-Broët, L Benattar, C Ferme1, J Bosq1, J Briere2, P Gaulard3, M
Divine3, F Berger4, J Diebold, E Lepage3, J Audouin. Hôtel-Dieu, Paris,
France; 1Institut Gustave Roussy, Paris, France; 2Hôpital Saint Louis, Paris,
France; 3Hôpital Henri Mondor, Créteil, France; 4Centre Hospitalier Lyon
Sud, France

TiA1 has been described to be associated with 10% of Hodgkin’s dis-
ease (HD) but its prognostic role is still unclear. TiA1 expression was
evaluated among 244 diagnosed patients with classical HD included
in the H89 trial of GELA. In this series, 77% cases were classified as
nodular sclerosing and 9% as mixed cellularity HD. Immunohistochem-
istry was performed on paraffin embedded tissue. Tumor cells and
reactive lymphocytes expressing TiA1 were analyzed by two patholo-
gists (SCB, JA). In addition to the presence of TiA1 positive tumor cells,
the percentage of TiA1 positive lymphocytes among all reactive
lymphocytes was also evaluated semi-quantitatively. The prognostic
impact of TiA1 expression was analyzed by univariate and multivari-
ate analyses.

In 34 cases (14%), TiA1 was expressed by tumor cells. In half of
these cases, more than 10% of tumor cells were positive. Reactive
TiA1 positive lymphocytes were observed in variable proportions: less
than 10% in 149 cases (61%); 10–30% in 63 cases (26%) and more
than 30% in 32 cases (13%). This last subgroup correlated with the
presence of TiA1 positive tumor cells (p =0.0003). TiA1 expression
by either tumor cells or reactive lymphocytes was not correlated with
major clinical factors or histological subtype. The expression of TiA1
by tumor cells or the percentage of TiA1-expressing reactive
lymphocytes had no prognostic impact on overall survival or on event
free survival.
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126 NPM–ALK INDUCES LYMPHOMAS IN IL-9 TRANSGENIC
MICE

*H Merz, K Lange, *AC Feller. Institut of Pathology, Medical University of
Lübeck

Background: Anaplastic large cell lymphomas (ALCL) comprise
approximately 25% of all non-Hodgkin’s lymphomas (NHL) in children
and young adults, and up to 15% of large T-cell NHL in older patients.
Approximately 40% percent of these tumors carry a translocation
t(2;5)(p23;q35), which fuses the nucleophosmin gene (NPM-5q35) to
the anaplastic lymphoma kinase gene (ALK-2p23) resulting in a hybrid
protein with the catalytic domain of ALK, a tyrosine kinase with trans-
forming potential, which contributes to the pathogenensis of ALCL.

Purpose: To analyse the transforming potential in an animal
model, a cDNA encoding the protein product, NPM–ALK, was incor-
porated into a retrovirus construct and introduced into mouse bone
marrow (bm) progenitors by infection. These cells were used in a bm
transplantation protocol to reconstitute the hematopoietic compart-
ments of lethally irradiated recipients. Interleukin 9 (IL-9) transgenic
mice (IL-9-tm) were chosen as an animal model system because IL-9, a
pleiotropic T helper 2 cytokine, is expressed in most cases of human
ALCL and was shown to have an oncogenic potential at least on T
cells.

Results: On average after 15–19 weeks, reconstituted mice devel-
oped alk positive lymphomas including lymphoblastic lymphomas of
T-cell type (T-LB), mature and immature plasmacytoma (PZ) and diffuse
large B-cell lymphoma (anaplastic/plasmoblastic).

Conclusion: The combined overexpression of NPM–ALK and IL-9
exerts cooperative oncogenic activity in the transformation of murine
lymphoid cells leading to accelerated and enhanced development of
T-LB in 46% of the animals, compared to rare cases of T-LB in wild-type
IL-9-tm. With high frequency animals developed plasmacytic/
plasmoblastic neoplasms, of which the most aggressive tumors resem-
bled anaplastic/plasmoblastic alk+ B-NHL (Delsol G et al. Blood
1997;89: 1483–90).

127 EXPRESSION OF ACTIVE CASPASE-3 IN SYSTEMIC
ANAPLASTIC LARGE CELL LYMPHOMA (ALCL)

E Drakos, GZ Rassidakis, R Lai, F Cabanillas, A Goy, AH Sarris, LJ Medei-
ros. Departments of Hematopathology and Lymphoma-Myeloma, MD
Anderson Cancer Center, Houston, TX, USA

Systemic anaplastic large cell lymphoma (ALCL) frequently carries the
t(2;5)(p23;q35) and overexpresses anaplastic lymphoma kinase
(ALK). We have previously shown differences in apoptotic rate (AR)
and expression of BCL-2 family proteins between ALK+ and ALK−
ALCL. Caspase-3 is an important apoptotic protease, which is
activated in cells entering into irreversible death. We studied active
caspase-3 (aC-3) expression in 50 previously untreated ALCL
including 43 systemic (12 ALK+, 31 ALK−) and 7 primary cutaneous
ALCL using full tissue sections and a tissue microarray which included
triplicate tumor cores from each case. aC-3 and BCL-2 were assessed
immunohistochemically using the monoclonal antibodies C92–605
(BD Pharmingen) and 124 (DAKO), respectively. The mean aC-3 % in
systemic ALCL was 1.9% (range: 0.1–7.8%) and 1.0% (range:0.3–
1.7%) in cutaneous ALCL. The mean aC-3 % was higher in older
patients (Spearman R = −0.49, p = 0.002) and was lower in tumors
associated with secondary skin involvement (p = 0.002, Mann-
Whitney test). BCL-2 was not detected in any of 12 ALK+ ALCL tumors,
but was positive in 19 of 27 (73%) ALK− ALCL. The correlation
between aC-3 and either ALK or BCL-2 in systemic ALCL is shown in
the table.

Using a 2% cutoff for high vs low aC-3, the 5-year progression-free
survival (PFS) of ALCL patients was 86% vs 53% (p=0.2 by logrank),
respectively. In conclusion, aC-3 index is higher in ALK+ ALCL and
inversely correlates with BCL-2 expression in systemic ALCL.

128 CLINICO-PATHOLOGICAL CORRELATION IN A SERIES
OF 27 ALCL CASES

MJ García, *A Cazorla, JM Castrillo1, M Bernácer2, E Prieto3, F Lobo4, MC
Ruiz-Marcellá5, J Zameza6, C Rivas. Departments of Pathology, 1Internal
Medicine, 2Paediatrics, 3Haematology, and 4Oncology, Fundación
Jiménez Díaz, Universidad Autónoma, Madrid, Spain; 5Department of
Pathology, Val d’Hebron Hospital, Barcelona, Spain; 6Department of
Pathology, Can Misses Hospital, Ibiza, Spain

There is general agreement on the specificity of t(2;5) involving ALK
and NPM genes as a distinctive marker for anaplastic large cell
lymphoma (ALCL) but it has also been described in other lymphoma
subtypes and even in reactive lymphoid lesions. ALK expression, due
to a t(2;5) translocation or another translocation variant, seems to
constitute an important parameter for carrying out ALCL diagnosis and
evaluation. Some authors suggest that this feature defines a distinctive
clinico-pathologic entity within ALCL, with ALK positive cases present-
ing better prognosis than those lacking the ALK marker. The frequency
and specificity of ALK expression was studied in a series of 80 CD30
positive lymphomas including ALCL (T/null), DLBCL, PTCL and HL
cases. In the ALCL cases ALK staining was correlated with different
clinical parameters as well as with TIA expression and p15 and p16
methylation. ALK, TIA and the international prognostic index (IPI) were
also evaluated as outcome predictors. Eleven out of 27 ALCL (T/null
phenotype) cases expressed ALK protein (41%) while all the DLBCL,
PTCL and HL were negative. The comparison of ALK+ cases with ALK−
lymphomas revealed that ALK+ patients were significantly younger
than the ALK− ones. Differences were also significant in the evolution
time previous to diagnosis, this being much shorter in the ALK+ group,
and in the existence of bulky disease with a higher frequency in the
ALK+ lymphomas. Almost all ALK+ cases exhibited TIA expression
whereas half the ALK− patients were positive. There were no
detectable differences in the rest of clinical parameters. Cytotoxic phe-
notype was not associated with prognosis but IPI was found to be
prognostically important. The multivariate Cox survival analysis
including sex, age, ALK expression and IPI revealed that only IPI score
was significantly associated with mortality. ALK expression was asso-
ciated with better prognosis but without statistical significance,
probably due to the small number of cases included in this
analysis.

129 DIFFERENT INCIDENCE AND PATTERN OF p15INK4b
AND p16INK4a PROMOTER REGION
HYPERMETHYLATION IN HODGKIN’S AND CD30
POSITIVE NON-HODGKIN’S LYMPHOMAS

*MJ García, B Martínez-Delgado1, A Cebrian1, A Martínez1, J Benítez1, C
Rivas. Department of Pathology, Fundación Jiménez Díaz, Universidad
Autónoma Madrid, Spain; 1Centro Nacional de Investigaciones Oncológi-
cas (CNIO), Madrid, Spain

p16INK4a and p15INK4b 5′CpG-island hypermethylation has been
described as one of the most frequent mechanisms leading to the
inactivation of these suppressor genes in haematological malig-
nancies. The methylation status of the p16 and p15 promoter regions
was studied using methylation specific PCR (MSP) in 53 CD30-non-
Hodgkin’s lymphomas, 25 anaplastic large cell lymphomas (ALCL),
13 peripheral T-cell lymphomas (PTCL), 15 anaplastic diffuse large
B-cell lymphomas (DLBCL) and 26 Hodgkin’s lymphomas (HL)
with the aim of better characterising ALCL and related
entities.

p16 and p15 methylation was detected in 28% and 60%, respec-
tively, of CD30-NHL and in 38% and 42% of HL. These results confirm
the p16 methylated status in HL described in a single previous study
and also add new information concerning the p15 gene. The
incidence of methylation within cases at diagnosis and at relapse
suggests that this is an early event in ALCL (as in the others considered
high grade: CD30− NHL), being involved in tumour progression in HL.
p15 methylation pattern was complete in ALCL and heterogeneous in
HL, which also supports the distinction between the two entities shar-
ing morphological and immunophenotypical features. The high
incidence of p15 selective methylation in T-cell neoplasms was
particularly outstanding, suggesting a special role for this alteration in
T-cell lymphomagenesis.

Abstract 127 Correlation between aC-3 and ALK or
BLC-2 in systemic anaplastic large cell lymphoma

Mean % aC-3 p Mean % aC-3 p

ALK + 3.1 0.01 BCL-2 + 1.2 0.03
ALK− 1.3 BCL-2− 2.7

p Values were estimated using the Mann-Whitney test.
aC-3, active caspase 3; ALK, anaplastic lymphoma kinase.
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130 MICROSATELLITE INSTABILITY AND EXPRESSION OF
DNA MISMATCH REPAIR GENES IN CD30+ PRIMARY
CUTANEOUS LYMPHOPROLIFERATIVE DISORDERS

*S Michaelis, G Marra1, DV Kazakov, G Burg, W Kempf Dept. Dermatol-
ogy, Unit of Dermatopathology, and 1Institute for Radiation Biology,
University of Zürich, Switzerland

Background: Microsatellite instability (MSI) is a recently described
type of genetic alteration resulting from defects in the DNA mismatch
repair (MMR) genes which may contribute to neoplastic transforma-
tion. To date, several DNA MMR genes are known, namely hMSH2,
hMLH1, hPMS1, hPMS2, hMSH3, hMSH6. MSI as the hallmark of
defects in the DNA-MMR system has been described in a wide variety
of malignancies, especially in colorectal cancer. The role of MSI in the
pathogenesis of lymphoproliferative disorders (LPD), especially of
T-cell origin, remains largely unknown. Recent molecular biologic
studies have shown the presence of (hMSH2 exon 13 coding
mutations) in a small number of patients with cutaneous CD30+ LPD.
Previous studies have demonstrated that immunohistochemistry (IHC) is
an accurate and rapid method to detect defective DNA MMR genes
and correspondent MSI in sporadic tumors.

Study: To analyse primary cutaneous CD30+ LPD including
lymphomatoid papulosis (LyP) and CD30+ large cell T-cell lymphoma
for the expression of the following MMR genes: hMSH2, hMSH6,
hMLH1, and hPMS2.

Results: Nine cases of primary cutaneous CD30+ LPD including
lymphomatoid papulosis (LyP, n = 4) and CD30+ large cell T-cell
lymphoma (LTCL, n = 5) were analyzed for the expression of hMSH2,
hMSH6, hMLH1, and hPMS2 by IHC. Expression of all four proteins
by tumor cells was found in all cases, except for weak expression of
hMSH6 detected in 2 cases of LyP.

Conclusions: The protein expression of all examined MMR genes
argues against abnormalities in the DNA MMR system and therefore
militates against the presence of MSI in cutaneous CD30+ LPDs. The
lack of abnormality in DNA-MMR system may account for the unique
ability of CD30+ cutaneous LPD to undergo spontaneous remission in
25–100%. However, our data warrant further conformation by means
of molecular biologic studies.

131 SINGLE CELL ANALYSIS OF CD30+ CELLS IN
LYMPHOMATOID PAPULOSIS DEMONSTRATES A
COMMON CLONAL T-CELL ORIGIN

M Hummel1, M Steinhoff1,2, I Anagnostopoulos1, P Kaudewitz1,2, V Seitz1,
C Assaf3, C Sander2, H Stein1. 1Institute of Pathology, 3Department of Der-
matology, University Medical Center Benjamin Franklin, The Free
University of Berlin, Berlin, Germany; 2Department of Dermatology,
Ludwig-Maximillians-University Munich, Germany

Lymphomatoid papulosis (LyP) represents an intriguing cutaneous
T-cell lymphoproliferative disorder with a histological appearance
resembling malignant lymphoma. This finding strongly contrasts with
the benign clinical course of the disease. However, in 10–20% of
cases, LyP can precede, co-exist with, or follow malignant lymphoma.
In these cases, the same T-cell population has been shown to be
present in the LyP as well as in the associated lymphoma. In the major-
ity of LyP cases, there is—despite the sometimes extremely long course
of the disease—no evolution of a secondary lymphoma. The investiga-
tion of these uncomplicated LyP cases for the presence of clonal T-cell
receptor (TCR) rearrangements has produced heterogeneous results.
This might be explained by biological or technical reasons arising
from analyzing whole tissue DNA extracts. To definitively clarify
whether the large atypical CD30+ cells in LyP without associated
lymphoma all belong to the same clone or represent individually rear-
ranged T-cells we analyzed the TCR-γ rearrangements of single CD30+

as well as of single CD30− cells isolated from 14 LyP lesions of 11
patients. By using this approach we could demonstrate that the CD30+

cells represent members of a single T-cell clone in all LyP cases. More-
over in three patients the same CD30+ cell clone was found in
anatomically and temporally separate lesions. In contrast, with only a
few exceptions, the CD30− cells were polyclonal in all instances and
unrelated to the CD30+ cell clone. Our results demonstrate that LyP
unequivocally represents a monoclonal T-cell disorder of CD30+ cells
in all instances.

132 PROLIFERATIVE INDEX (PI) BUT NOT p53 OR BCL-2
PREDICTS OVERALL SURVIVAL (OS) IN PERIPHERAL
T-CELL LYMPHOMA, UNSPECIFIED (PTCLu)

W Liu, J Hill, R Bhalla, S McClure, M Xu, B Pohlman, ED Hsi. Summa Health
System and Cleveland Clinic Foundation, Cleveland OH, USA

Background: PTCLu is a common, albeit a heterogeneous, subtype of
peripheral T-cell lymphoma and includes those lymphomas that do not
correspond to other distinct clinicopathologic entities. Although
clinically aggressive, biologic markers may be of value in stratifying
patients according to prognosis. Expression of bcl-2, overexpression
of p53, and PI have been shown to be of prognostic significance in
diffuse large B-cell lymphoma. Our goal was to study these markers
in PTCLu in order to determine whether they predict OS in
PTCLu.

Methods: Clinical information was obtained in 30 PTCLu patients,
including age, stage, and outcome. Expression of p53, Mib-1 and
bcl-2 was examined by immunohistochemistry using a tissue microar-
ray. A 10% cutoff was used for considering a case p53+, bcl-2+, or
high PI.

Results: The patients consisted of 23 men and 7 women with a
mean age of 58 years (30–83 years). The mean follow up time was
28.7 months (0.2–105 months). All but three patients were high
stage (Ann Arbor stage 3 or 4). Kaplan-Meier analysis estimated a
44% 3 year survival. Log rank test showed that high PI and age >60
each were associated with poor OS (p = 0.012 and p = 0.035,
respectively) while p53 and bcl-2 expression were not. Multivariable
Cox regression analysis considering age and PI showed that high
PI was still associated with shorter OS when adjusted for age
(p = 0.049, risk ratio 3.0, 95% confidence interval
1.0–8.8).

Conclusions: PTCLu is a clinically aggressive lymphoma that
presents at high stage. p53 and bcl-2 protein expression are not
associated with poor OS in PTCLu. However, PTCLu with PI >10% as
assessed by Mib-1 staining appears to be associated with worse OS
compared to those cases with PI <10% and may be a useful prognos-
tic marker in this heterogeneous group of lymphomas.

133 CHROMOSOMAL GAINS AT 9q CHARACTERIZE
ENTEROPATHY-TYPE T-CELL LYMPHOMA

*A Zettl, G Ott, A Makulik, T Katzenberger, B Puppe, M Bentz1, HK
Müller-Hermelink, A Chott2. Department of Pathology, University of Würz-
burg, Würzburg, Germany; 1Department of Internal Medicine III, University
of Ulm, Ulm, Germany; 2Department of Clinical Pathology, University of
Vienna, Vienna, Austria

Genetic alterations in enteropathy-type T-cell lymphoma (ETL) are
unknown so far. In this series, thirty-three cases of small intestinal
enteropathy-type T-cell lymphoma, four cases of primary gastric T-cell
lymphoma and one case of primary colonic T-cell lymphoma were
analyzed by comparative genomic hybridization (n = 37) and
fluorescence in situ hybridization (n = 7). Among small intestinal ETL,
comparative genomic hybridization revealed chromosomal
imbalances in 27 of 32 cases analyzed, with gains of genetic mate-
rial involving chromosomes 9q (in 53% of cases), 7q (22%), 1q
(19%), 5q (16%), and 6p (13%). Losses of genetic material occurred
on chromosomes 8p (25%), 9p and 13q (19% each), 7p and 11q
(13%), and 3p, 4q, 6q, 10p, and 18q (9%). In this first systematic
genetic study on enteropathy-type T-cell lymphoma, chromosomal
gains on 9q (minimal overlapping region 9q33–34) were found
to be highly characteristic of ETL. Genetic subgroups were defined by
CD56 expression: gains of 1q occurred more frequently in CD56-ETL
than in CD56+ETL and losses at 13q in CD56+ETL involved more
telomeric chromosomal regions than in CD56-ETL. ETL with monomor-
phic small to medium-sized tumor cell morphology were associated
with losses of chromosome 7p. Patients with more than 3
chromosomal gains or losses followed a worse clinical course than
those with 3 or less imbalances. Comparison of genetic alterations in
small intestinal enteropathy-type T-cell lymphoma to those observed in
primary gastric and colonic T-cell lymphoma indicates a close genetic
relationship between T-cell lymphomas at either gastrointestinal
location.
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134 CD8+ LYMPHOCYTES AND CD1a+ DENDRITIC CELLS
IN MYCOSIS FUNGOIDES: CORRELATION WITH
EPIDERMOTROPISM, SUBEPIDERMAL LYMPHOID
INFILTRATE, RESPONSE TO THERAPY AND DISEASE
RECURRENCE

*A Filosa, G Goteri, LM Tarquini, B Mannello, A Giacchetti, G Mozziga-
freddo, M Giangiacomi, S Barulli, V Agostini, P Leoni, I Bearzi. Institute of
Pathology and Hematology Department, Ancona University, Italy; Derma-
tology Unit, INRCA Hospital, Ancona, Italy

Background/Aims: A role in disease control has been suggested for
CD8+ lymphocytes and CD1a+ dendritic cells, which are detected in
mycosis fungoides (MF) besides neoplastic CD4+ T cells. The aim of
this study was to elucidate their correlation, if any, with type of
lymphoid infiltrate, epidermotropism, response to therapy and
probability of recurrence.

Materials/Methods: Forty-six cases of MF were divided into 4
groups based on type of subepidermal infiltrate at diagnosis: A (mild
superficial perivascular infiltrate, 11 cases); B (moderate superficial
perivascular infiltrate without tendency to confluence, 16 cases); C
(marked superficial band-like infiltrate, 15 cases); and D (deep nodu-
lar infiltrate, 4 cases). Number of CD8+ T cells and of dermal and epi-
dermal CD1a+ cells, as well as lymphoid epidermotropism, were
scored as 1 (low), 2 (moderate), or 3 (high). Data were analysed by
the χ2 test.

Results/Discussion: Type of subepidermal infiltrate correlated
with the amount of CD8+ T cells (p = 0.004) and of dermal CD1a+
cells (p = 0.030): CD8+ T-cells were fewer in group A than in any of
the others (p = 0.003), whereas dermal CD1a+ cells were less numer-
ous in groups A/B than in groups C/D (p = 0.006). The number of
epidermal CD1a+ cells correlated with epidermotropism (p = 0.012),
but not with type of subepidermal infiltrate. These results are consistent
with a role for these reactive cells in controlling the growth of the neo-
plastic population in the epidermis (CD1a+ epidermal cells) and at
deeper levels (CD8+ T-cells and CD1a+ dermal cells). Among the
parameters studied, only the type of subepidermal infiltrate was found
to influence therapy response, as complete remission was observed
more frequently in group A/B patients rather than in group C/D ones
(p = 0.017). Disease recurrence did not correlate with any of the
parameters analyzed.

135 NASAL TYPE NK/T-CELL LYMPHOMA

S-S Lee, J-S Han, J-Y Kim, Y Ham, S-Y Kim, W-S Jang, S-J Lee, C-W Kim.
Departments of Pathology and Laboratory of Experimental Pathology,
Korea Cancer Center Hospital, Seoul, Korea

Nasal type NK/T-cell lymphoma has a characteristic apoptosis within
tumor, however, its apoptotic pathway still remains controversial.
Using nasal type NK/T-cell lymphoma cell line, IL-2-dependent hank-1
cell line established by Kagami et al, we investigated the induction of
apoptosis by irradiation and the possible role of bcl2 family-
associated apoptotic pathway in NK/T-cell lymphoma. The hank-1 cell
line showed prominent increase of apoptosis by irradiation,
compared to the Jurkat cell line. By TUNEL method, apoptotic rates
were 83% and 37% in hank-1 cells and Jurkat cells, respectively, at
24 hours after 4 Gy irradiation. Apoptotic rates were increased in a
time- and dose-dependent manner. Using the RNase protection assay,
we also compared the differential expression of bcl2 family members
before and after induction of apoptosis. Before irradiation, hank-1
cells showed moderate bcl2 expression and high expression of bax
and bclXL, whereas Jurkat cells showed no bcl2 expression and a low
level of bax and bclXL expression. After irradiation, bcl2 expression
and bclXL expression was reduced, but bax expression was not
altered in hank-1 cell line. These findings suggest that induced apop-
tosis by irradiation might be attributed to reduced antiapoptotic activ-
ity (bcl2, bclXL) and maintained proapoptotic activity (bax). Bcl2
family members may play a role in apoptotic pathway in NK/T-cell
lymphoma.

136 PATHOLOGIC CHARACTERIZATIONS OF T/NK-CELL
LYMPHOMA IN TAIWAN

*S-S Chuang, C-Y Li1. Department of Pathology, Chi-Mei Foundation Hos-
pital, Tainan, Taiwan; 1Department of Pathology and Laboratory Medicine,
Mayo Clinic, Rochester, Minnesota, USA

Purpose: T-cell lymphoma (TCL) is more prevalent in Taiwan than in
Western countries. According to our previous study, 18.3% of all non-
Hodgkin’s lymphomas are TCL in Taiwan. The aims of this study are:

(1) pathological characterization of TCL in Taiwan; (2) determination
of distribution and relative frequency of each REAL/WHO subtype;
and (3) comparison between TCL in Taiwan and in the Western coun-
tries.

Materials/Methods: We retrospectively studied TCL in a single
institute in southern Taiwan between 1989 and 2000 with a review of
HE sections, and performing immunohistochemistry and in situ hybridi-
zation for EBV-encoded mRNA (EBER).

Results: A total of 54 cases were identified. The male to female
ratio is 1.84 : 1 with an age range of 8–84 years and a mean of
54.1. The nodal to extranodal (including mediastinum) ratio was
1 : 1.15. The subtypes were TCL, NOS (20 cases, 40.7%), NK/T-cell
(10, 18.5%), ALCL (9, 16.7%), T-lymphoblastic (6, 11.1%), angio-
immunoblastic lymphoma (4, 7.4%), adult T-cell leukemia/lymphoma
(1, 1.9%), cutaneous TCL (1, 1.9%), and enteropathy-associated TCL
(1, 1.9%). Of the 52 tested cases, 35 (67.3%) were CD4−CD8−, 11
(21.2%) CD4+CD8−, 6 (11.5%) CD4−CD8+, none CD4+CD8+. Of
the 10 NK/T-cell lymphomas, there were 9 males, 9 in the head and
neck region; 1 nasal type located in inguinal LN, 8/10 positive for
CD56, 7/10 positive for TIA-1 and/or granzyme B; all positive for
EBER. There were 9 ALCL with an age range of 32–80 (mean 54.8).
The phenotype were as follows: 4/9 positive for TIA-1 and/or
granzyme B, 1/7 positive for ALK-1, 4/8 positive for p80, 0/8 for
CD56, and 2/9 positive for EBER.

Conclusions: The major REAL/WHO subtypes of TCL occurred in
Taiwan where NK/T-cell lymphoma was more prevalent among TCL in
Taiwan than in the West and the best marker was EBER. ALCL
occurred mainly in older patients in Taiwan, half with cytotoxic
phenotype, and the expression rate of ALK-1 was low.

137 EBV PATTERN IN NASAL AND NASAL-TYPE NK/T-CELL
LYMPHOMAS

*SC Peh, DQQ Wong. University of Malaya, Kuala Lumpur, Malaysia

Background: The frequency of nasal lymphomas is reported to be
higher in Asian series than in the West. The phenotype also differs in
these regions, being more commonly T- and natural killer (NK)/T-cell
type in the East, and B-cell type in Western cases. The EBV association
rate is reported to be high in the NK/T-cell type.

Aim: To investigate the pattern of EBV association in nasal
lymphoma and in sequential biopsies.

Results: A total of 42 cases of nasal lymphoma (8 T-, 19 NK/T-, 15
B-cell type), 4 extra-nasal NK/T- and 3 tonsillar B-cell lymphomas were
probed for the presence of EBV by in-situ hybridization technique for
the presence of EBER. The T- and NK/T-cells lymphomas are common
in the ethnic Chinese and Malays (18 and 10 respectively), with 2
Indians and 1 other. The EBV association is very common in the
NK/T-cell lymphomas irrespective of sites of presentation (20/23) and
ethnicity (12/13 in Chinese, 8/10 in non-Chinese). The virus is less
commonly present in the nasal T-cell (2/8) and B-cell lymphomas
(3/15). However, in the nasal region (8 T-, 19 NK/T- and 15 B-cell
types), the EBV association is distinctly more common among the Chi-
nese (15/22; 68.2%), than the non-Chinese (8/20; 40%). Cytotoxic
granules, TIA-1 is strongly expressed in all the T and NK/T-cell
tumours. In 8 NK/T-cell lymphomas with sequential biopsies, EBER in
situ hybridization persistently demonstrates positive expression
irrespective of the site or interval of subsequent recurrence.

Conclusion: This study reaffirms the frequent association of EBV in
nasal and nasal-type NK/T-cell lymphoma, with predilection of the
virus for the Chinese in nasal and paranasal location, and the virus
persists in all the recurrent tumours.

138 HUMAN HERPES VIRUSES HHV-4 (EBV) AND HHV-6 IN
HODGKIN’S DISEASE AND ITS RELATION TO
PROLIFERATION AND APOPTOSIS

*M Romero, H Cruz Ortiz, GRF Krueger, ML Huetter, J Rojo. Hospital Gen-
eral de México OD, Faculty of Medicine, National Autonomous University
of Mexico (UNAM), Mexico City, Mexico; Immunopathology Laboratory,
Cologne University Medical School, Germany

Background/Aims: Human herpes viruses types 5 and 6 (EBV,
HHV-6) belong to the same family of viruses and are widely dissemi-
nated. EBV is intimately related to many tumoral diseases. HHV-6 has
recently been associated with Hodgkin’s disease (HD). The present
study investigated the frequency and location of antigen (Ag) and
DNA viral expression on HD lymph node tissue sections in relation to
apoptosis and cell proliferation markers.
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Material/Methods: Archival lymph node biopsies from 86
patients with HD were studied immunohistologically (APAAP) for viral
antigen expression (EBV LMP-1; HHV-6 p110/60) in relation to mark-
ers to proliferation (Ki 67 (M1B1)/PCNA) and apoptosis (p53 and
WAF). Viral DNA was demonstrated by in situ hybridization.

Results: Two of the 86 cases were not included in the study due to
a lack of diagnostic information. The remaining 84 cases were classi-
fied according to Rye’s classification, 67 were males and 19 were
females with ages between 8 and 90 years and a mean of 24 years
for the males and 30 for the females. Based on Rye’s classification, 5
were from the lymphocytic predominant type (PL), 5 from the
lymphocytic depletion type (LD). 30 cases corresponded to the
nodular sclerosis type (NS) and 44 of mixed cellularity (MC). EBV was
positive in 54 of 85 cases (64.2%) and HHV-6 in 14 (16.6%). EBV in
HD was present in the nuclei of HD cells and in Reed Sternberg cells
(RS), and occasionally in lymphocytes and histiocytes. HHV-6 was
preferentially seen in lymphocytes and histiocytes and rarely in HD
and RS cells. In 10 cases (11.9%), both viruses were positive, 6 of
them corresponding to the MC type and 4 to the NS type. The K167
proliferation marker (M1B1) was rarely found in lymphocytes and
histiocytes and mostly in HD and RS cells in 78 cases (92.8%).
Apoptosis as well as p53 was seen in 71 cases (84.5%), occasionally
in HD and RS cells and frequently in histiocytes and lymphocytes.

Conclusions: Although EBV and HHV-6 may not be openly onco-
genic in HD, they may influence the course of the disease. Dual infec-
tion appears to support the proliferation process with predominance of
EBV effects. According to the literature, these effects are possibly
cytokine-mediated.

139 SUBCUTANEOUS PANNICULITIS-LIKE T-CELL
LYMPHOMA

*D Massi, N Pimpinelli1, E Berti2, L Cerroni3, ME Kadin4, CJLM Meijer5,
HKC Müller-Hermelink6, M Paulli7, J Wechsler8, R Willemze9, M Santucci.
Depts of Human Pathology and Oncology and 1Dermatological Sciences,
Florence University, Italy; 2Institute of Dermatological Sciences, Milan
University, Italy; 3Dept of Dermatology, Graz University, Austria; 4Dept of
Pathology, Harvard Medical School, Boston, Massachusetts, USA; 5Dept of
Pathology, Free University Hospital, Amsterdam, The Netherlands; 6Institute
of Pathology, Würzburg University, Germany; 7Dept of Pathology, IRCCS
S. Matteo Hospital, Pavia, Italy; 8Dept of Pathology, H. Mondor Hospital,
Paris, France; 9Dept of Dermatology, Leiden University, The Netherlands

Background: Subcutaneous panniculitis-like T-cell lymphoma (SPTCL)
has been recently recognized as an entity in the WHO classification.

Aim: The aim of the study was to report on 12 cases of SPTCLs col-
lected among different Institutions for a focused EORTC cutaneous
Lymphoma Task Force workshop.

Results: Patients included 7 women and 5 men, age range 8–76
years (median 53 years). The typical presentation was subcutaneous
plaques and/or nodules mostly located on the lower limbs, mimicking
panniculitis. The neoplastic cells were variably-sized pleomorphic lym-
phocytes infiltrating subcutis in a lace-like fashion, with rimming of
adipocytes by neoplastic cells. Karyorrhexis and fat necrosis were
common findings. The commonest immunophenotype was CD3+,
CD4−, CD8+, CD56+/−, TIA-1/Perforin/GrB+, γ/δ(TCRδ1+) >
α/β(βF1+). Two phenotypic subsets could be identified according to
the expression of TCRs and CD56 antigens: TCR γ/δ+/CD56+ and
α/β+/CD56−. These subsets correlated with the presence or absence
of dermal invasion (all cases with dermal extension but one were
γ/δ+/CD56+). A correlation was also found between the expression
of TCR γ/δ+/CD56+ phenotype by tumor cells and an aggressive
clinical course. Clonal TCR gene rearrangement was documented and
none of the tested cases was positive for EBV.

Conclusions: Our cases exhibited the clinical features as
previously described. At variance with previous reports, the majority
of the cases displayed dermal involvement, and all cases with dermal
extension but one were TCRδ1+/CD56+, an immuno-genotype which
correlated with an aggressive course.

140 HYDROA-LIKE FACIAL CUTANEOUS T-CELL
LYMPHOMA: A DISTINCT LYMPHOID NEOPLASM IN
PERUVIAN CHILDREN: CLINICOPATHOLOGIC,
IMMUNOHISTOCHEMICAL, AND MOLECULAR
ANALYSES OF 19 CASES

C Barrionuevo, VM Anderson3, E Zevallos-Giampietri, M Zaharia1, R
Miranda8, L Taxa, MT Martinez, F Bravo5, H Cáceres6, O Misad, G Sarria1,
A Wachtel3, J Sanchez, C Flores, MA Piris7. Departments of Pathology,

1Radiotherapy, 2Medicine and 3Pediatrics of the Instituto de Enfermedades
Neoplásicas (I.N.E.N), Lima, Peru; 4Department of Pathology S.U.N.Y.
Health Science Center at Brooklyn, New York, USA; 5Department of
Dermatology Instituto de Salud del Niño, Lima, Perú; 6Department of Der-
matology, Hospital Cayetano Heredia, Lima, Perú; 7Program of Molecular
Pathology, Centro Nacional de Investigaciones Oncológicas Carlos III,
Madrid, Spain; 8Department of Pathology, Truman Medical Center West,
Kansas, Missouri, USA

We recently described a peculiar cutaneous lymphoma in pediatric
patients from Peru. It usually occurs in light-exposed areas and has
predominantly facial involvement. Similar cases have been called
hydroa vacciniforme in some Latin American and Asian countries.
Herein, we report 19 such pediatric cases referred to the I.N.E.N. in
Peru. Clinical and pathological assessment, including autopsies,
immunohistochemistry, in situ hybridization for EBV, and TCR-gamma
gene rearrangement, were accomplished. There were ten males and
nine females. The median age was 12 years old. All cases showed
predominant facial involvement with edema, blisters, ulcers, crusts
and scars. Histologically the skin and subcutis were infiltrated by small
vermiform irregular hyperchromatic lymphocytes with angiocentric
and periadnexal array. Rare small round lymphocytes, plasma cells
and neutrophils were admixed. The neoplastic cells marked as T-cell
cytotoxic (CD45-RO, CD43, CD3, CD2, CD8 o CD4 and T-cell intra-
cellular antigen-1); and negative for the natural killer (NK)-cell
antigens CD56 and CD57. In situ hybridization for Epstein-Barr virus
(EBV) was positive in the 10 cases it was assayed. Clonal T-cell recep-
tor (TCR) gene rearrangements were detected in four cases. Two cases
were autopsied, revealing spleen and liver infiltration as well as
hemophagocytosis. Tumors usually did not respond to standard
lymphoma therapy. The average survival was 21 months. Ocasional
cases were initially indolent. We consider that these patients have a
distinct clinicopathologic entity, with possible geographic distribution
that requires proper diagnosis and definition of therapy.

141 DISTRIBUTION OF CD10, FAS (CD95) AND FASL
(CD95L) IN ANGIOIMMUNOBLASTIC T-CELL
LYMPHOMA: IMPLICATIONS FOR THE PATHOGENESIS

*J-M Kim, T Ruediger1, A Fayyazi, HK Mueller-Hermelink1. Department of
Pathology, Chungnam National University, Daejeon, Korea; 1Department
of Pathology, University of Goettingen, Department of Pathology, University
of Wuerzburg, Germany

Angioimmunoblastic T-cell lymphoma (AILT) is a neoplasm of T-helper
cells characterized by a distinct clinical presentation including fever
and weight loss, and prominent reactive proliferations of B immuno-
blasts, plasma cells and eosinophils, as well as vascular and stromal
dendritic cell proliferations. Recently, tumor cells in AILT have been
demonstrated to express CD10. This molecule is characteristic for fol-
licle center B cells and follicular lymphoma but recently, it has also
been demonstrated in human T cells that undergo apoptosis. Apopto-
sis can be caused by Fas ligand (FasL), mediating trimerization of Fas
(CD95) on the surface of target cells and thereby inducing a caspase
cascade.The purpose of this study was to evaluate the distribution of
CD10, Fas, FasL and other apoptosis-related biomarkers in AILT and
to analyze the apoptosis-associated findings. Paraffin-embedded,
formalin-fixed tissue sections from 20 cases of typical AILT were ana-
lysed for the expression of CD10, Fas/FasL and other apoptosis-
related molecules including bcl-2 and caspase 3 with
immunohistochemistry and in-situ hybridization. 60% of AILT cases
(12/20) showed expression of CD10 with variable intensity and most
of the cases (19/20) expressed Fas in tumor cells. FasL, while nega-
tive in the tumor cells, was strongly expressed in proliferating stromal
dendritic cells and endothelial cells. In-situ hybridization for FasL
showed an identical localization as in the immunohistochemical study.
Bcl-2 was negative in all cases and caspase3 was positive in all cases.
Double labeling using confocal laser scanning microscopy was
performed for: (1) CD10 and CD3, (2) FasL and CD3, (3) Fas and
CD3, and (4) caspase 3 and CD10. We found that some of the clus-
tered tumor T cells co-expressed CD10, Fas and caspase 3, but not
FasL. In contrast, the proliferating stromal and endothelial cells were
positive for FasL. We therefore speculate that the follicular milieu
induced by FasL-expressing follicular dendritic cells in AILT may cause
the tumor cells to up-regulate CD10. These observations suggest that
tumor cells in AILT may somehow escape apoptosis; however further
studies about the exact pathomechanisms, including Fas gene
mutation and role of soluble Fas, are warranted. Additionally, CD10
may play a functional role in the regulation of the apoptotic process in
T cells.
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142 VORTEX DISAGGREGATION FOR FLOW CYTOMETRY
ALLOWS DIRECT CORRELATION WITH THE
HISTOLOGY. A NOVEL APPROACH FOR SMALL
BIOPSIES AND INASPIRABLE BONE MARROWS

*JA Vos, JH Simurdak, BJ Davis, JB Myers, MD Brissette. Madigan Army
Medical Center, Tacoma, Washington, USA

Many approaches to obtaining single cells from tissue for flow
cytometric immunophenotyping are used; however, all of these meth-
ods result in tissue that is too disrupted for subsequent histologic exam-
ination. We introduce a new technique for cell dissociation which
preserves tissue for histology. This is especially important with small
specimens for which this type of correlation is critical. Fresh tissue from
lymph node, gastrointestinal (GI) tract, skin, and other soft tissue biop-
sies, in addition to cores of inaspirable bone marrows, were briefly
vortexed until the RPMI cell culture medium became cloudy. Larger
specimens such as lymph nodes were sectioned before disaggregat-
ing, while smaller ones were vortexed in toto. Resultant flow cytomet-
ric analyses were compared to the histology and, in some cases, the
immunohistochemistry (IHC), to determine if the data were concord-
ant. Cell suspensions of 104 specimens—composed of 48 lymph
nodes, 19 bone marrow cores, 11 GI biopsies, 11 skin/soft tissue
biopsies, and 15 miscellaneous specimens—were prepared via vortex
disaggregation. Flow cytometric analysis of 96 specimens (92.3%)
showed adequacy of material and diagnostic correlation with the his-
tology and IHC. Of the 8 cases (7.7%) that were discordant with the
histology and/or IHC, 7 were attributable to significant specimen
fibrosis or necrosis. With respect to tissue type, this method produced
diagnostic cell suspensions for most lymph nodes (95.8%), GI biopsies
(90.9%), and bone marrow cores (89.5%); however, it was less useful
(81.8%) for skin/soft tissue samples. Disaggregation of tissue for flow
cytometric analysis by vortexing appears to provide adequate and
representative cellular material. This technique is ideal for inaspirable
bone marrows as well as small biopsies where tissue preservation for
histology is paramount.

143 DIAGNOSTIC USEFULNESS AND THERAPEUTIC
SIGNIFICANCE OF C-KIT (CD 117)
IMMUNOHISTOCHEMISTRY IN HEMATOLYMPHOID
NEOPLASMS

MD Linden. Henry Ford Hospital, Detroit, Micigan, USA

Background: Gastrointestinal stromal tumors express a growth factor
receptor with tyrosine kinase activity, c-kit (CD 117). This receptor is
the product of the proto-oncogene c-kit, which can be detected with
immunohistochemistry. Recently the drug Gleevec (STI-571), a tyrosine
kinase inhibitor, has been used for the treatment of various tumors,
including chronic myelogenous leukemia.

Purpose: Preliminary studies have shown c-kit (CD 117) expression
in a high percentage of granulocytic sarcomas (GS). Thus, detection of
c-kit (CD 117) expression may have important clinical utility for both
the diagnosis and treatment of hematolymphoid neoplasms.

Design: In order to characterize the spectrum of c-kit (CD 117)
immunoreactivity we studied a series of hematolymphoid neoplasms.
Routinely processed formalin fixed paraffin embedded sections were
immunostained with antibody (A4502, DAKO) to c-kit (CD 117) using
a labeled streptavidin-biotin method with a DAKO automated
immunostainer. Ten GISTs served as positive controls. Immunoreactiv-
ity was scored positive, focal positive (<10%), and negative based
upon evaluation of the number of positive cells, staining intensity, and
distribution.

Results: All GS cases were positive. None of the high grade
B cell non-Hodgkin lymphoma cases (15 diffuse large cell, 2
lymphoblastic, 2 immunoblastic, 1 anaplastic large cell, and 1
Burkitt’s- like) were c-kit positive. All T cell lymphomas (5), myeloma/
plasmacytomas (5), and Hodgkin lymphoma (10), various subtypes,
were negative.

Conclusions: (1) With the exception of GS, c-kit (CD 117) expres-
sion is uncommon in hematolymphoid neoplasms; (2) c-kit (CD 117)
immunostaining may be useful as a diagnostic marker in the differen-
tial diagnosis of GS with other hematolymphoid neoplasms; and (3)
patients with GS may potentially be candidates for targeted therapy
with Gleevec (STI-571).

144 ANALYSIS OF REARRANGEMENT AND VH GENE
MUTATIONS AND CORRELATION WITH THE
EXPRESSION OF M-IRTA1 IN MONOCYTOID B CELLS
OF TOXOPLASMIC LYMPHADENITIS

S Lazzi, T Tonini, C Bellan, M Oggioni, K Schuerfeld, N Palummo, R Vatti,
1B Falini, L Leoncini. Institute of Pathological Anatomy and Histology, Uni-
versity of Siena, Siena, Italy; 1Insitute of Haematology, University of Peru-
gia, Perugia, Italy

The nature of monocytoid B-cells is still a matter of controversy. Some
authors claim that monocytoid B-cells and marginal zone B-cells
represent the same B cell subset (based upon the finding that they
express IgM in the absence of IgD, show similar homing to the
marginal zone and a comparable VH mutation pattern), while others
favour the hypothesis that monocytoid B-cells represent a distinct sub-
population (different from marginal zone B-cells of the spleen and
mesenteric lymphnodes). According to single cell PCR studies, this
subpopulation mainly consists of IgM−/IgD− naive B cells bearing
unmutated IgVH genes.

Recently, monocytoid B cells have been shown to strongly express
M-IRTA1 monoclonal antibody. This is a new monoclonal antibody
which is selectively expressed by a subset of B cells that home to the
marginal zone or their anatomical equivalents. These findings may
thus suggest an association of monocytoid B cells with the marginal
zone. The aim of the present study was therefore to assess by micro-
dissection the rearrangement and VH gene mutations of monocytoid B
cells and to correlate the results with the pattern of expression of
M-IRTA1 and CD27. We have analyzed 10 cases of toxoplasmic lym-
phadenitis and found that the M-IRTA1 molecule was strongly
expressed by monocytoid B cells in all 10 cases. Single IRTA1 positive
cells were also detected within germinal centers; the number of these
cells varied among the cases. PCR analysis of monocytoid B cells
showed unrelated (polyclonal) Ig rearrangements. Most of the
rearranged VH genes were devoid of somatic mutations, whereas the
remaining ones carried a low number of somatic mutations. On the
other hand, all of the germinal center M-IRTA1 positive cells carried
somatic mutations. In addition a preferential usage of VH4 was found
among the monocytoid B cells and a preferential usage of VH3 among
germinal center B cells. We were unable to detect any clonal relation-
ship between monocytoid B cells and M-IRTA1 positive cells of the
same lymph node. These findings are consistent with previous obser-
vations that a fraction of the normal memory cell pool carries
unmutated IgV genes and may suggest that memory B cells can origi-
nate from different mechanisms without acquiring IgV mutations,
which is possible either due to an already high affinity for antigen or,
more likely, via a T cell independent pathway.

145 MUM1 EXPRESSION IN FOLLICULAR LYMPHOMA

*H Kayano, T Nagai, Y Tange, T Hirose. Department of Pathology,
Saitama Medical School, Saitama, Japan

Background/Aim: Follicular lymphoma (FL) is a neoplasm of follicle
center B-cells that shows at least a partially follicular pattern. Recently,
a marker for post follicular B-cells, known as multiple myeloma onco-
gene 1 (MUM1) protein, has been shown to be expressed by a subset
of follicular B cells as well as by some FL cells. Although immunohisto-
chemistry to detect CD10 and BCL6 is frequently used to demonstrate
the nature of follicular B-cell for diagnostic purposes, the expression
patterns of CD10, BCL6, and MUM1 proteins in FL have not been
addressed. We compared the immunoreactivities of the three markers
using formalin-fixed paraffin-embedded tumor tissues from 25 FL sam-
ples (24 lymph nodes and one breast tumor). A case was judged posi-
tive (+) if more than 25% of the tumor cells expressed the given
antigen.

Results/Conclusions: The expression patterns of CD10, BCL6,
and MUM1 proteins in FL cells were heterogeneous. Of 25 FL samples
studied, 19 FLs were CD10+BCL6+ and the remaining six FLs were
either CD10−BCL6+ (three cases) or CD10+BCL6− (three cases).
None was CD10−BCL6−. Although only four FLs were MUM1+ in the
(CD10+BCL6+) group, all FLs of the (CD10−BCL6+ and
CD10+BCL6−) groups were MUM1+, representing a statistically
significant correlation between CD10/BCL6 negativity and MUM1
positivity (Fisher’s direct probability test, p = 0.0012). Our results sug-
gested that the immunophenotypic diversity in FL represented different
levels of maturation, and that downregulation of CD10 and BCL6 was
associated with upregulation of MUM1 in FL.
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146 FOLLICULAR LYMPHOMAS: CORRELATION OF p27
AND CYCLIN D3 EXPRESSION

T Argyrakos, D Rontogianni, M Bakiri, *K Stefanaki, P Kanavaros, N
Harhalakis. Departments of Pathology and Hematology, “Evangelismos”
General Hospital, Athens, Greece

Methods: In view of the inverse p27 and cyclin D3 correlation in the
normal germinal center we investigated 21 nodal FLs classified into
grade 1 23.8% (5/21), grade 2 57.1% (12/21) and grade 3a 19%
(4/21). In all FLs, (immunophenotypically CD20+, CD 10+, bcl 6+,
bcl 2+) we applied the monoclonal antibodies cyD3 (DCS22) and
p27 using the LSAB method. Immunopositive cells in the follicles were
counted at high power (×400) using a grid. Double staining
(p27/CD3) was applied. The nuclear expression of cyD3 and p27
was classified into three groups: cyD3 (low<5%, high>20%, medium
5–20%) and p27 (low<20%, high>60%, medium 20–60%).
Statistical analysis was performed using Pearson’s and chi-square tests
with calculation of Cramer’s V coefficient (SPSS 10).

Results: High cyD3 expression was observed in 19% (4/21), low
in 52.4% (11/21) and medium in 28.6% (6/21) of cases while p27
expression was high in 42.9% (9/21), low in 23.8% (5/21) and
medium in 33.3% (7/21). All (9/9) cases with high p27 showed low
cyD3, 80% (4/5) of cases with low p27 showed high cyD3 while
71.4% (5/7) with medium p27 also showed medium cyD3 expression
(×2p = 0.000, Cramer’s V coeff. 0.806, Pearson coeff. −0.799). All
(4/4) FL3a expressed high cyD3, all (5/5) FL1 low and 50% (6/12)
of FL2 medium, while the other half of FL2 expressed low cyD3
(×2p = 0.000, Cramer’s V = 0.783). All (4/4) FL3 showed low p27,
all (5/5) FL1 high p27 while 58.3% (7/12) and 33.3% (4/12) of FL2
expressed medium and high p27 respectively (×2p = 0.000 and
Cramer’s V = 0.743).

Conclusions: (1) The expression of cyD3 and p27 in FLs showed a
significant inverse correlation. (2) The levels of cyD3 were positively
correlated with histological grades in contrast with p27. (3) In terms
of cyD3 and p27 expression a subgroup of FL2 is probably linked to
FL1.

147 MORPHOLOGICAL, CYTOGENETICS,
IMMUNOHISTOCHEMICHAL AND MOLECULAR
FEATURES OF 51 DE NOVO FOLLICULAR LYMPHOMAS

*S Laberge-Le Couteulx1, G Buchonnet, F Jardin, J-M Picquenot1, N
Contentin2, P Lenain2, S Lepretre2, A Stamatoullas-Bastard2, H Tilly2, C Bas-
tard. INSERM EPI99–06, IFRMP23, Centre Henri-Becquerel, Rouen,
France; 1Département d’Anatomie Pathologique, Centre Henri-Becquerel,
Rouen, France; 2Départment d’Hématologie, Centre Henri-Becquerel,
Rouen, France

Background: Follicular lymphoma is a well-defined entity with
established morphological, cytogenetical and immunohistochemical
features. However, there are no well documented features that could
help to predict disease progression in newly diagnosed patients. Basic
science and clinical studies characterised recurrent genetic
abnormalities associated with disease progression (i.e. P53 and
c-MYC). Such genomic alterations are not well characterised in de
novo FL.

Purpose: To assess the prognostic value of morphological features
(WHO grade, sizes of follicules, sizes of inter follicular spaces),
immunohistochemical features (CD20, CD3, Ki67, CD10, BCL2,
BCL6, p53, p21) cytogenetics and mutation screening of p53.

Results: No morphological feature was significantly correlated
with either clinical, cytogenetical or molecular features. IHC for p53
and p21 was predictive of mutated p53 when using a cut-off of >50%
positive cells for p53 and <10% for p21. Two patterns of Ki67 were
identified: a “diffuse” pattern and a concentric pattern which were not
correlated with clinical features but seemed to be linked to p53 stain-
ing (not significant). Cytogenetics allowed us to detect a 17p abnor-
mality in 1 case. SSCP-PCR and DNA sequence identified 2 mutated
cases which showed progression.

Conclusion: No significant morphological nor immunohisto-
chemical features were found to predict outcome. We confirmed that
p53 abnormalities are a rare phenomenon in de novo FL and that
immunohistochemistry may represent an efficient method to screen
P53 status in numerous FL samples.

148 PLASMACYTOID DIFFERENTIATION AS A POSSIBLE
MARKER OF B-CLL B2 SUBTYPE

L Plank, P Szépe, Z Kviatkovskà. Dept of Pathology, Jessenius Medical Fac-
ulty, Comenius University, Martin, Slovak Republic

Background: The distinction of B-CLL subtypes originating by either
naive B1 or postfollicular B2 cells proliferation seems to be prognosti-
cally important and to reflect the biological heterogeneity of the
disease. It is generally accepted that small B-cell lymphoma plasmacy-
toid differentiation (PD) appears only in the postfollicular B-cell devel-
opmental stage. The purpose of the study was to determine the signs
of PD of B-CLL cells demonstrated immunohistochemically by a mono-
typic c-Ig expression in lymph node and bone marrow biopsy
specimens. The biopsy diagnosis of B-CLL was confirmed by the immu-
nophenotyping including flow cytometry analysis and detection of
CD5/CD23 positivity.

Results: In the series of 190 lymph node and/or bone marrow
biopsy examinations of 159 patients, PD and monotypic c-Ig expres-
sion were demonstrated in the specimens of 65 patients with B-CLL
(40.9% of all), while they were absent in the tissues of 94 patients
(58.1% of all).

Conclusion: Although the number and distribution of cells showing
PD was individually different, the PD identified in B-CLL cases seems to
be much more common than generally expected. PD is generally asso-
ciated with Ig gene mutation and postfollicular B-cell differentiation
stage. Therefore it might represent a simple marker of the B-CLL B2
subtype, the prognosis of which seems to be much better than that of
B1 subtype.

149 EXTRAMEDULLARY PLASMACYTOMA AND MULTIPLE
MYELOMA SHOW DIVERGENT IMMUNOPHENOTYPIC
FEATURES

M Kremer, K Specht, K Stecker, M Spitzer, C Alexiou, G Ott, L Quintanilla-
Martinez, F Fend. Institutes of Pathology, GSF Research Center, Technical
University Munich, and University of Würzburg and ENT-Dept Technical
University, Munich, Germany

Background: Extramedullary plasmacytomas (EMP) are rare, usually
solitary tumors, which occur most frequently in the upper respiratory
tract. They usually show an indolent clinical course and a low
incidence of conversion to multiple myeloma (MM). The reasons for
the different biological behaviour of these two plasma cell neoplasms
are still unclear. We therefore analyzed the expression of cell cycle
and related proteins of potential pathogenetic relevance in a series of
well documented cases of EMP and MM.

Design: 32 cases of primary EMP, diagnosed on the basis of mor-
phology, immunophenotype and clinical data were compared with 19
cases of conventional MM. Immunohistochemistry was performed on
paraffin sections using: CD20, k, l, cyclin D1, Stat3, Bcl2, Bclx, p53,
p21, MIB1, p27, Skp2 and CD56. The expression levels of cyclin D1
and Stat3 mRNA were determined by quantitative real time RT-PCR of
microdissected paraffin sections.

Results: Among the investigated parameters, cyclin D1, CD56 and
p21 showed significant differences between EMP and MM. Cyclin D1
expression was found in 31% of MM, whereas only two EMP cases
(6%) showed weak reactivity (p = 0.02). Accordingly, moderately to
strongly elevated levels of cyclin D1 mRNA were observed in 36% of
the MM by RT-PCR, but in none of the EMP cases. CD56 expression at
intermediate to high levels was observed in 69% of MM, whereas only
12% of the EMP biopsies were weakly positive (p = 0.03). Higher lev-
els of both p21 and bcl-2 were frequent in MM, but rare in EMP.

Conclusions: EMP and MM show significant differences in their
expression profiles, some of which might aid in the differential
diagnosis of extramedullary plasma cell infiltrates. Whether these dif-
ferences reflect distinct molecular pathways of tumorigenesis or are
the result of different micorenvironments remains to be elucidated.

150 BOTH LYMPHOCYTES AND MACROPHAGES CULTURED
FROM SMALL LYMPHOCYTIC LYMPHOMAS, BUT NOT
REACTIVE LYMPH NODES OR FOLLICULAR
LYMPHOMAS, STIMULATE IN VITRO ENDOTHELIAL
PROLIFERATION

*L Rimsza, K Pastos, R Braylan. University of Florida, Gainesville, Florida,
USA

Lymph nodes (LN) involved with small lymphocytic lymphoma (SLL)
reportedly contain increased numbers of microvessels that may consti-
tute a therapeutic target in this disease. We investigated potential cel-
lular sources of the angiogenic growth factors bFGF and VEGF in LN
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involved with SLL. We first cultured unstimulated mononuclear cells
from 13 LN samples involved with SLL and 8 non-SLL samples includ-
ing 5 reactive LN and 3 follicular lymphomas. The resulting
conditioned media (CM) was assayed for secreted bFGF and VEGF,
then used in 72 hour in vitro human umbilical vein endothelial cell
(HUVEC) proliferation assays. bFGF was detected in CM from 11 of
13 SLL samples (mean 130, range 5–488 pg/ml) but was
undetectable in CM from all non-SLL samples. HUVEC proliferation in
the presence of CM was increased up to 3-fold and proportional to
secreted levels of bFGF (R = 0.96). VEGF levels were undetectable in
these CM. In addition, LN macrophage populations were isolated by
subculture and used to create additional CM from 3 SLL, 3 reactive LN
and 2 follicular lymphomas. In contrast to our findings with total
mononuclear cell populations, high levels of VEGF (mean 602, range
189–1576 pg/ml) were present and bFGF was undetectable in CM
created from macrophages. Only the CM from SLL macrophages
stimulated endothelial proliferation despite similar VEGF levels. These
findings may be pertinent to future investigations into the mechanisms
of increased angiogenesis in SLL.

151 CLINICOPATHOLOGIC STUDY OF CHROMOSOMAL
ABNORMALITIES DETECTED BY INTERPHASE FISH
CYTOGENETICS IN B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA/SMALL LYMPHOCYTIC LYMPHOMA
(B-CLL/SLL)

*P Aoun, H Blair, L Hock, J Lynch, W Sanger, D Weisenburger, Z Pavletic.
University of Nebraska Medical Center, Omaha, Nebraska, USA

B-CLL/SLL is among the most common mature B-cell malignancies in
adults but exhibits a highly variable clinical course. Recent molecular
cytogenetic studies have suggested that chromosomal abnormalities
may occur more frequently in B-CLL/SLL than had been previously
detected by karyotyping, and that certain abnormalities may be of
prognostic significance. The purpose of this study was to evaluate
whether chromosomal abnormalities detected by interphase FISH pre-
dict clinicopathologic features or survival in B-CLL/SLL.

Ninety-one cases of possible B-CLL/SLL submitted for cytogenetic
analysis were retrospectively studied by interphase FISH for
aneuploidy involving chromosomes 3, 12 or 18, and for
rearrangements involving 1p36, 11q13, 11q23, 13q14, 14q32 and
17q13. Review of the pathologic, immunophenotypic and clinical fea-
tures in conjunction with the cytogenetic findings confirmed the diag-
nosis in 72/91 cases. Immunophenotyping showed CD5 and CD23
expression in 86% and 95%, respectively, of cases with data. Survival
information from the time of diagnosis was available for 46/72
patients. The median age of the patients was 52 years (31–77 years).
Clinical staging showed that 28% of patients were Rai stage 0, 33%
stage 1, 11% stage 2, 15% stage 3, and 13% stage 4. Cytogenetic
abnormalities were identified by karyotyping in only 31% of the
cases, whereas interphase FISH studies were abnormal in 72% of
cases, including 64% of the cases in which karyotyping was negative.
The most common abnormalities involved chromosomes 13q14
(46%), 12 (21%), and 14q32 (21%). However, no significant differ-
ences in the clinical or laboratory features, Rai stage, or overall
survival were detected among patients with normal cytogenetics
versus those with the most common chromosomal abnormalities. Uni-
variate analysis of the clinical and cytogenetic findings indicated that
B-symptoms (p = 0.049), anemia (p = 0.0022), relative lymphocyto-
sis (p = 0.0066) and Rai stage 3/4 (p = 0.043) were associated with
an increased risk of death. However, only anemia (p = 0.0023) was
significant in multivariate analysis.

Interphase FISH is a valuable technique in the cytogenetic
evaluation of patients with B-CLL/SLL. In this small series, however,
specific cytogenetic abnormalities did not predict for clinical features
or survival.

152 SURVIVIN EXPRESSION IN MANTLE CELL LYMPHOMA
IS ASSOCIATED WITH CELL PROLIFERATION AND
SURVIVAL BUT IS INDEPENDENT OF CASPASE-3
RELATED APOPTOSIS

A Martinez, B Bellosillo, F Bosch, G Ott1, S Marce, M Castillo, A
Lopez-Guillermo, A Palacin, E Montserrat, A Cardesa, D Colomer, E
Campo. Hospital Clinic, University of Barcelona, Spain; 1University of
Würzburg, Germany

Background: Survivin (SV) is a member of the inhibitor of apoptosis
protein family and it is also considered a passenger protein mainly
expressed in G2/M phase associated with the mitotic spindle
machinery.

Purpose: The role of SV in mantle cell lymphoma was examined in
96 samples from 88 patients and in three lymphoma cell lines. Protein
expression was assessed immunohistochemically in 73 cases using an
anti-SV polyclonal antibody. mRNA was studied by real-time quantita-
tive RT-PCR in 53 cases. Nuclear and cytoplasmic protein extracts
were analyzed by western blot. All cases were also immunostained for
Ki-67 (MIB1) and cleaved caspase-3. SV, Ki-67, and activated
caspase 3 scores were obtained by counting 500–1000 cells per
case.

Results: Survivin expression was detected in a variable number of
cells in all cases with a nuclear pattern. Mitotic figures were always
positive with a strong delineation of the chromosomes. Cytoplasmic
staining was only observed in occasional cells. Western blot analysis
showed a specific band only in the nuclear fractions. A strong corre-
lation was found between mRNA levels and immunohistochemical
staining (p <0.0001). SV expression was higher in blastoid variants
(p <0.0001) and it was associated with the Ki-67 proliferative index
(p=0.001) but not with the ploidy status of the tumors. The number of
apoptotic cells was low in all cases and was independent of SV or
Ki-67 expression. Follow-up was available in 49 patients. Overall sur-
vival was shorter in patients with high survivin expression (median sur-
vival high vs low SV expression: 13 vs. 50 months, respectively;
p = 0.0046). However, in a multivariate analysis, Ki-67 proliferative
index was a better predictor of survival than survivin score.

Conclusion: SV is expressed in MCL with a nuclear and mitotic
pattern and it is strongly associated with the proliferation activity of the
tumors but not with the ploidy status or apoptotic levels.

153 MOLECULAR AND IMMUNOHISTOCHEMICAL
CHARACTERIZATION OF MANTLE CELL LYMPHOMAS
(MCL)

M Ponzoni, S Veronese, U Gianelli, G Pruneri, S Gambini, MC Zoldan, C
Bifulco, A Coci, R Giardini, D Rahal, R Rossi, F Bosi, C Patriarca, *M
Gambacorta for the Mediolanum Group for Haematopathology, Italy

Background: An accurate diagnosis of MCL is essential to define the
appropriate therapeutic strategy and, even if pathological character-
istics are indicative for MCL, immunohistochemical and molecular
approaches could be useful in differential diagnosis between MCL or
MCL variants and other non Hodgkin’s lymphomas. However,
immunohistochemical detection of cyclin D1 (CyD1) may present some
technical problems and polymerase chain reaction (PCR) for
translocation t(11;14) has been shown to have a low sensitivity (40%-
60%) leading to potential false negative results.

Purpose: We studied a series of 44 MCL cases both with a panel
of antibodies and from a molecular point of view. Moreover, we per-
formed dual-colour fluorescent in situ hybridization (FISH) for translo-
cation t(11;14)(q13;q32) directly on routine paraffin sections in order
to assess the feasibility and the usefulness of this procedure.

Methods/Results: Forty-four patients (32 males and 12 females),
from different institutions, were enrolled after a pathology review. All
cases were stained for hematoxylin-eosin, Giemsa, bcl2, CD3, CD5,
CD10, CD20, CD23, CD79a, bcl6, CyD1 and MIB1. Moreover, PCR
and FISH for translocation t(11;14) were also evaluated. Cases were
considered FISH positive when at least 10% nuclei per section showed
the typical fusion signal. The classical MCL variant was predominant
(95%) with 2 cases with a large cell and a blastoid variant
respectively. Bcl2, CD5, CD20 and CD79a showed a high
percentage of reactivity (range 93–100%) while CD3, CD10, CD23
and bcl6 were negative (98–100%). CyD1 was positive in 93% (41/
44) of cases and the proliferation index, detected with MIB1, showed
a median value of 30% (range 5–80%). PCR was positive in 50%
(17/34) of cases, while dual-colour FISH was positive in 89%
(31/35) of cases.

Conclusions: Our results show that CyD1 and FISH analysis for
translocation t(11;14)(q13;q32) are reliable tools in MCL diagnosis.
Dual-colour FISH was shown to be a feasible technique on routine par-
affin sections with important implications mainly in CyD1 negative
cases. Further studies are necessary to assess the diagnostic usefulness
and reliability of FISH and CyD1 in non-classical MCL variants.

154 BLASTOID VARIANT OF MANTLE CELL LYMPHOMA:
MORPHOLOGY, IMMUNOPHENOTYPE AND
DNA-FLOW CYTOMETRIC ANALYSIS

M Lestani, M Santacatterina, C Parolini, M Chilosi, F Menestrina.
Anatomia Patologica, Department of Pathology, University of Verona, Italy

Mantle cell lymphoma (MCL) is a malignant non-Hodgkin’s lymphoma
of B-cell lineage derived from immature CD5+ virgin B-cells of the
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follicular mantle zone. The chromosomal translocation
t(11;14)(q13;q32), resulting in the rearrangement and over-
expression of the PRAD1/cyclinD1 gene, has been shown to be highly
characteristic of MCL, and a putative initial event in multistep
oncogenesis. It has became obvious that a large-cell or blastoid
variant of the disease (BV-MCL) exists, but diagnostic criteria and the
clinical relevance of this subtype are still controversial. In daily diag-
nostic activity cases of BV-MCL are frequently misdiagnosed as DLBCL,
since they share similar morphology and proliferative index. Four
cases of BV-MCL were recently identified in our department, and for
three cases fresh lymph nodes were available. The cases were
thoroughly analysed using a diagnostic panel of antibodies to CD20,
CD5, CD23, CD10, IgD, kappa, lambda, etc, performed using both
immunohistochemistry on paraffin sections and flow-cytometry. Classic
MCL (10 cases) and DLBCL (10 cases) previously analysed by flow
cytometry were used as comparison. Proliferating index (using MIB1),
PRAD1/cyclinD1 overexpression and p53 expression were detected
by immunohistochemistry. DNA content was determined using
flow-cytometry. Both classic and BV-MCL disclosed the typical
diagnostic immunophenotype (CD5+/CD10−/CD20++/CD23±/
IgD+, Ig-light chain monoclonal expression). Nuclear overexpression
of cyclin D1 was demonstrated in all cases of MCL including the four
BV-MCL (0/10 DLBCL); a diffuse pattern with morphologically atypical
medium-large cells, and high proliferative index (range 30–80%)
were characteristic of BV-MCL compared with classic MCL; two of
three cases of BV-MCL had tetraploid chromosome clones (0/10
DLBCL, 0/10 MCL); one disclosed overexpression of p53. In our
experience, this integrated approach utilising morphology, flow-
cytometry and immunohistochemistry allows a precise distinction
between MCL in both classic and blastoid variants, avoiding errors in
management of diffuse large B cells lymphomas.

155 ANGIOGENESIS IN PATIENTS WITH MULTIPLE
MYELOMA (MM) TREATED WITH THALIDOMIDE/
DEXAMETHASONE. A HISTOLOGIC AND
IMMUNOHISTOCHEMICAL STUDY OF BONE MARROW
BIOPSIES BEFORE AND AFTER TREATMENT

*V Kaloutsi, C Hadjileontis, E Hatjiharissi1, K Zervas1, C Papadimitriou.
Department of Pathology, Medical School, Aristotle University of Thessalo-
niki, Greece; 1Hematology Clinic, Theagenion Cancer Hospital of Thessa-
loniki, Greece

Although the actual angiogenetic pathways are not yet clearly under-
stood in the development and progress of MM, it seems that
angiogenesis is correlated to the activity of the disease and its
response to drugs, such as the combination of thalidomide/
dexamethasone.

In order to investigate this relationship we studied histologically and
immunohistochemically bone marrow biopsies from 23 patients with
MM at the time of diagnosis, as well as after the thalidomide/
dexamethasone treatment, while normal bone marrow biopsies from
10 patients were used as a control group.

The evaluation of the angiogenetic alteration before and after treat-
ment was performed by quantitative estimation of the microvascular
density (MVD) in the cellular bone marrow, through counting the
number of microvessels expressing the CD34 antibody per mm2 at
×400 magnification.

The MVD was found to be increased in bone marrow biopsies of
patients with MM at the time of diagnosis, compared to the control
group (MVD mean value = 23.1, range 15.32–30.91 vessels/mm2)
and significantly decreased in the bone marrow biopsies of 14
patients who responded to therapy (MVD mean value = 16.8, range
15.03–18.64 vessels/mm2). In one of the patients who relapsed after
treatment, MVD was found to be twice as much as at his first bone
marrow biopsy.

These data indicate that the MVD levels in the bone marrow of
patients with MM depend on the activity of the disease and vary
according to its progression or relapses, thus expressing a sensitive
biological marker for follow up evaluation.

Additionally, our findings are accordant to the known effectiveness
of the thalidomide/dexamethasone combination for treating patients
with MM, especially the resistant ones, and suggest that besides their
toxicity to the myeloma cells, these drugs act through the restriction of
angiogenesis.

156 LYMPHOCYTIC AGGREGATES IN THE BONE MARROW
OF PATIENTS WITH LOW AND HIGH GRADE B-CELL
NON HODGKIN LYMPHOMAS, TREATED WITH THE
NOVEL MONOCLONAL ANTIBODY ANTI-CD20.
RESIDUAL DISEASE OR REACTIVE INFILTRATIONS?

*V Kaloutsi, C Hadjileontis, D Margaritis1, M Papaioanou2, C
Papadimitriou. Department of Pathology, Medical School, Aristotle Univer-
sity of Thessaloniki, Greece; 1Department of Haematology, Medical
School, Democritos University of Thrace, Greece; 2Haematology Clinic,
Theagenion Cancer Hospital of Thessaloniki, Greece

On the occasion of a recent study concerning the presence of reactive
T-lymphocytic nodular aggregations in the bone marrow of patients
with low grade NHL of B-cell origin after treatment with the novel
monoclonal antibody anti-CD20 (Mabthera/Rituximab), we examined
histologically and immunohistochemically (CD20, CD45RA,
CD45RO, CD3, CD4, CD8 and cytotoxic markers) bone marrow
biopsies of patients with low and high grade NHL, before and after
the treatment. Most of the above patients were also investigated by
flow cytometry for T-subpopulations.

The present study comprised six patients with diffuse large B-cell
lymphomas (DLBCL), three with B-CLL, two with follicular NHL (FCL)
and three with mantle cell lymphomas.

We also examined bone marrow biopsies of six patients with Wal-
denstrom’s disease as well as from two patients with hairy cell leuke-
mia, before and after the treatment. Bone marrow biopsies of ten
patients with NHL of B-cell origin who were treated only with conven-
tional chemotherapy were used as controls.

In spite of the fact that the lymphomatous infiltrations were either
significantly reduced or had disappeared in the post-treatment
biopsies of most of the patients, the density and distribution of reactive
T-lymphocytes varied accordingly in the above groups. In the
post-treatment biopsies of most of the patients with DLBCL and FCL,
reactive multi-nodular aggregations of T-lymphocytes were observed,
while in the biopsies of patients with B-CLL, mantle cell lymphomas
and hairy cell leukemias no significant changes were found.

Neither did patients with Waldenstrom’s disease show any
differences in the density or distribution of the reactive T-lymphocytes,
that in some of the cases were present and organised in nodules
before treatment.

The presence of reactive T-lymphocytic aggregates in the bone mar-
row of patients with FCL and DLBCL may suggest that Mabthera stimu-
lates the T-lymphocytic population and therefore the cytotoxic
mechanisms of these patients for the restriction of the B-cell neoplasia.

Furthermore the presence of nodular lymphocytic aggregates in the
bone marrow of such patients should alert the pathologist, since by
means of morphology alone one could easily overestimate the reactive
infiltrations as residual disease. In these cases immunohistochemistry
can help in differential diagnosis.

157 HISTOLOGICAL AND IMMUNOHISTOCHEMICAL
STUDY OF THE BLASTIC CELL POPULATION AND
ANGIOGENESIS IN PATIENTS WITH MDS, RANGING
FROM RAEB TO AML AND DE NOVO ACUTE MYELOID
LEUKEMIAS

*V Kaloutsi, C Hadjileontis, E Panousi, M Papaioannou1, C Tsatalas2, C
Papadimitriou. Department of Pathology, Aristotle University of Thessalo-
niki, Greece; 1Haematology Clinic, Theagenion Cancer Hospital of
Thessaloniki, Greece; 2Haematology Department, Democritos University of
Thrace, Greece

The determination of the blastic cell population and angiogenetic sta-
tus through various immunohistochemical stains in patients with MDS/
AML has been thoroughly discussed during the last few years.

Since the data collected from our own experience in the subject
were not always in agreement with those reported in several publica-
tions, we re-examined archival material of bone marrow biopsies from
patients with MDS in several stages of progression, ranging from
RAEB (10 cases), to MDS/AML (blasts <30%, 10 cases), and MDS/
AML (blasts >30%, 10 cases), as well as from patients with de novo
AML/AMML (10 cases). Angiogenesis was also studied in a control
group of 10 normal bone marrow biopsies.

The immunohistochemical (CD34, VWF, Ulex E) evaluation was
performed quantitatively at ×400 magnification, both for the definition
of the blastic cell percentage and the estimation of the microvascular
density (MVD) for each case, in comparison to the histological
findings.

The blasts expressing the CD34 antigen were usually the less differ-
entiated in any of the above cases. The percentage of CD34+ blasts
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varied accordingly in the above groups from 10–100% of the total
blastic population and increased with the progress of myelodysplasia.
Megakaryocytes did not express the CD34 antigen in any of the
cases.

The MVD was significantly increased in patients with MDS/AML
compared to the control group (5.5–9.2 vessels/mm2). In patients with
MDS/RAEB, MVD was estimated at 8–12.5 vessels/mm2 and for
patients with MDS/AML (similarly for both the <30% and >30%
groups) at 11.8–15.7 vessels/mm2. MVD in most of the patients with
de novo AML/AMML was not significantly increased (6–9.8 vessels/
mm2) compared to the control group.

Furthermore, MVD was relatively increased in cases with fibrosis
regardless of the phase of myelodysplasia and was correlated to a
moderate to extensive sinus capillary dilatation.

In conclusion, the percentage of CD34+ blasts was significantly
lower in the MDS/AML group compared to the de novo AML one. No
correlation was found between cellularity and vascularity in any of the
above groups. MVD progressively increased according to the
progression of myelodysplasia, while it appeared to have no correla-
tion with the percentage of CD34+ blasts in each case.

158 IDENTIFICATION OF CLONAL POPULATIONS IN PTCL
BY COMBINED MOLECULAR SPECTROTYPING AND
IMMUNOHISTOLOGIC DETECTION WITH Vβ FAMILY
SPECIFIC ANTIBODIES

E Geissinger, S Roth, S Polzin, S Müller-Deubert, P Reimer, M Wilhelm, H-K
Müller-Hermelink, *T Rüdiger. Department of Pathology and Internal Medi-
cine, University of Würzburg, Germany

Peripheral T-cell lymphomas often contain a heavy inflammatory back-
ground infiltrate that makes it difficult to detect the tumor cells in histo-
logical sections and to distinguish them from reactive T-cells.

The Vβ region of the TCR gene is organized into 22 functional fami-
lies and numerous subfamilies. Physiologically, each family is
expressed by only a small percentage of T-cells. After defining the Vβ
family expressed by the neoplastic clone by PCR, the tumor cells can
be identified with high specificity with an antibody directed against
the respective family.

We designed primers to specifically identify the Vβ families by PCR.
The clone’s Vβ family could be defined from snap frozen material in
13/14 PTCL-NOS and 4/10 AILT. 6/10 AILT showed an oligoclonal
rearrangement pattern. No clonal Vβ rearrangement was detected in
1 PTCL-NOS, 4 nasal T/NK cell lymphomas and 1 CD56+ intestinal
TCL, but immunohistochemically in these cases either TCRγδ or the
NK-cell receptor CD94 was detected on the tumor cells, not the TCRβ-
chain.

For 12 cases specific antibodies against the tumor clone’s Vβ fam-
ily were available. On frozen sections from these tumors, the antibody
directed against the Vβ family defined by PCR detected abundant
atypical cells. These were significantly more numerous than cells
detected with antibodies against other Vβ families that served as con-
trols. Fluorescent double stains demonstrated that the large (atypical)
CD33 cells were positive for the antibody against the clone’s Vβ fam-
ily while only scattered small cells were detected with other
antibodies. Thus, the successful immunohistochemical detection of the
tumor cells directly proved the PCR results.

The combination of Vβ family analysis by PCR with immunohisto-
chemistry allowed us to specifically detect tumor cells in PTCL and to
distinguish them from reactive T-cells infiltrating the tumor. Moreover,
using immunohistochemical double stains, their functional phenotype
can be defined and interactions between tumor cells and reactive
T-cells can be analyzed.

Case reports

159 GRANULOMATOUS SLACK SKIN: REPORT OF A CASE
WITH HISTOPATHOLOGIC, IMUNOPHENOTYPIC AND
GENOTYPIC STUDY

MM Bacchi, MHT Vilela, M do Rosario F Roberti, F do Vale, G Landmann,
O Potenciano, TT Vilela, DE de Oliveira. Department of Pathology, Medi-
cal School, State University of São Paulo, Botucatu, SP, Brazil

Granulomatous slack skin is a controversial disease probably
corresponding to a rare variant of indolent cutaneous lymphoma char-
acterized by a cutis laxa-like appearance and widespread

granulomatous infiltration. We describe a case of a 43 year-old-
female with a three year history of pendulous folds of lax erythematous
skin in the axillary folds. The biopsy specimens showed non-
necrotizing granulomas, with numerous multinucleated giant cells,
mononuclear histiocytes and small atypical lymphocytes with irregular
nuclear contours associated with loss of elastic fibers. The
immunophenotypic study showed mostly T lymphocytes (CD3+,
CD4+) and CD68-positive giant cells. T-cell receptor gene rearrange-
ment is in progress. This report discusses the clinical and histological
findings of this rare condition including review of the literature.

160 EMPERIPOLESIS IN A CASE OF B-CELL LYMPHOMA: A
RARE PHENOMENON OUTSIDE OF ROSAI-DORFMAN
DISEASE

MM Bacchi, LF Lopes, AA Filho, KI Coelho, CE Bacchi. Department of
Pathology, Medical School, State University of São Paulo, Botucatu, SP,
Brazil

We describe a case of a diffuse large B-cell lymphoma with extensive
emperipolesis phenomenon. Light microscopy revealed numerous
CD68-positive/S-100-negative histiocytes containing in their cyto-
plasm viable benign and neoplastic hematopoetic cells. Electron
microscopy confirmed such findings. In this case there was no
evidence of Rosai-Dorfman disease either clinically or histologically.
This report emphasizes that emperipolesis is not restricted to
Rosai-Dorfman disease and can be found in other conditions including
non-Hodgkin’s lymphoma.

161 PYOTHORAX-ASSOCIATED LYMPHOMA: A WESTERN
CASE WITH MARKED ANGIOCENTRICITY

*E Drakos, D Hatzianastassiou, M Gazouli, P Panayiotidis, T Dosios, A
Androulaki. Departments of Pathology, Internal Medicine, Surgery and
Laboratory of Histology and Embryology, University of Athens, Greece

Pyothorax-associated lymphoma (PAL) is a high-grade non-Hodgkin’s
lymphoma occurring in 2% of patients with long standing tuberculus
pleuritis and pyothorax. PAL is frequently Epstein-Barr (EBV)-
associated, and is mainly reported in Japan, but exceedingly rare in
Western countries. We report a PAL case, the first in Greece, in a
non-immunocompromised 78-year old man with a 45-year history of
tuberculus pleuritis and asymptomatic left pleural effusion, compli-
cated with chronic pleuro-dermal fistula. The patient recently
presented with low grade fever, fatigue, weight loss and chest wall
discomfort. CT scan revealed chronic pyothorax associated with plural
mass. Histology revealed a high-grade, diffuse large B-cell lymphoma
(DLBCL) with immunoblastic and plasmacytoid features and marked
angiocentricity with focal destruction of the vessel walls. The neoplas-
tic cells were positive for CD20, CD79a, CD45, and negative for
CD3, CD30, CD45RO, CD56, and CD68. Monoclonality was shown
by light chain restriction and immunoglobulin gene rearrangement by
PCR. RNA in situ hybridization for EBER1/2 transcripts was positive,
supporting a latent EBV infection. Human herpes virus-8 (HHV-8) was
negative by PCR. The patient died 15 days after diagnosis before
starting chemotherapy. The differential diagnosis of PAL includes pri-
mary effusion lymphoma, which is most often associated with immuno-
deficiency, presents with pleural fluid rather than a mass lesion, is
HHV-8 positive and usually CD20- and CD30-negative. Treatment
modalities for PAL include combined chemotherapy, radiotherapy,
and surgical resection of the pleural tumor but prognosis is generally
poor. PAL represents a rare but dictinctive type of DLBCL with charac-
teristic clinico-epidemiological, immunohistologic, and biological fea-
tures which merits further investigation.

162 NEOPLASTIC NATURE OF NODAL PLASMACYTOID
MONOCYTES ASSOCIATED WITH ACUTE MYELOID
LEUKEMIA

*F Facchetti, F Vergoni, E Rossi, M Ungari, W Vermi, PG Grigolato, G
Frizzera. Department of Pathology, University of Brescia, Italy, and Weill
Medical College of Cornell University, New York, NY, USA

Plasmacytoid monocytes (PM) can accumulate in lymph nodes in
myeloproliferative disorders. The proposal that PM are part of the
myeloid neoplasm is not supported by conclusive evidence on the lin-
eage of PM. Moreover, a definite proof of the neoplastic rather than
reactive nature of PM in these conditions is still lacking. Among six
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cases of previously unpublished tumor-like accumulations of PM asso-
ciated with myeloid leukemias, we selected a case in which the leuke-
mia had monosomy 7 and analyzed by fluorescence-in-situ-
hybridization (FISH) the two cell populations. This lymph node biopsy
showed a diffuse infiltrate of leukemic cells surrounding huge clusters
of PM, the two cell populations being easily distinguished on the basis
of cytological details and immunophenotypical reactivity. Paraffin sec-
tions lightly stained with hematoxylin were used to select fields
containing either PM or leukemia and the corresponding microscopic
coordinates were recorded. Subsequently, FISH was performed using
directly labeled fluorescent DNA probes (Vysis) for the centromeric
region of chromosomes 7 and 17. Similar analysis was performed on
control lymph nodes. For each probe 300 non-overlapping interphase
nuclei were counted: definition of abnormal autosomal loss required
at least 55% nuclei with zero or one signal. FISH analysis showed
monosomy 7 in both PM and leukemia: the percentage of nuclei con-
taining one/zero signal was 83.2% and 77.2%, respectively. FISH for
chromosome 17 showed 30.2% with one/zero signal and 69.8%
nuclei with 2 or more signals; the results were similar in PM and leuke-
mia. Control lymph nodes revealed 36.2% (one/zero signal) and
63.8% (2/more signals) nuclei. In this case PM and the associated
acute myeloid leukemia share monosomy 7. Therefore, they are clon-
ally related and the PM are neoplastic in nature. These findings
support a myeloid origin of the PM population or a common progeni-
tor at the origin of the two neoplasms.

163 BOB-1 POSITIVITY IN SPINDLE CELL VARIANT OF
DIFFUSE LARGE B CELL LYMPHOMA

*H Abd El All, M Taha1. Pathology Dept, Faculty of Medicine, Suez Canal
University, Ismailia, Egypt; 1Head Central Laboratory, Maadi Armed
Forces, Cairo, Egypt

A 48 year old female patient presented with cervical lymphadenopa-
thy. The diagnosis was centroblastic DLBCL CD20+ CD79a+, bcl-6+,
CD10+, bob-1+, MUM-1+ (25% of the neoplastic cells), bmi−,
CD138−, LMP−, CD30−. The lesion regressed with conventional
therapy. Two months after the initial cervical lesion she had a
subcutaneous nodule 50 mm in diameter, at the gluteal region, diag-
nosed on hematoxylin and eosin stained sections as malignant fibrous
histiocytoma. Immunostaining revealed negativity for all B cell markers
except for a nuclear strong positivity for bob-1, cytoplasmic IgG and
weak staining for CD10. Staining for vimentin was positive, while
actin, desmin and CD68 were negative. The patient received aggres-
sive chemotherapy and died two months later from septicemic shock.
Molecular markers to define the clonal relationship between both lym-
phomas are not available at the present time. This report emphasizes
the importance of bob-1 and cytoplasmic IgG in the diagnosis of spin-
dle cell lymphoma when CD20 and CD79a are negative.

164 MUCOSA-ASSOCIATED LYMPHOID TISSUE (MALT)
LYMPHOMA IN THE THYROID GLAND AND
MULTI-FOCAL PAPILLARY CARCINOMA IN A PATIENT
WITH HASHIMOTO’S THYROIDITIS

S Milias,*V Kaloutsi, V Kotoula, E Zois1, I Kostopoulos, CS Papadimitriou.
Pathology Department, Aristotle University of Thessaloniki, Greece; 1Patho-
logy Department “Venizeliï” Hospital, Crete, Greece

Thyroid lymphomas are rare diseases that most frequently arise in the
background of Hashimoto’s thyroiditis. Most of these lymphomas are
of mucosa-associated lymphoid tissue (MALT) type. The coexistence of
MALT type lymphoma, Hashimoto’s thyroiditis and carcinoma,
especially the papillary subtype, is extremely rare and is observed
particularly in Asian populations.

We report a case of a 66-year-old female patient who underwent
thyroidectomy.The thyroid gland weighted 30 g and showed multiple
whitish areas on cut surface.

The microscopic examination revealed the presence of MALT type
lymphoma, consisting of focal infiltrations of medium-sized lymphoid
cells with monocytoid appearance.The lymphoid cells were CD20+
and CD45RA+. Lymphoid infiltrations of similar morphologic and
immunophenotypic features were also observed in a local lymph
node. In other areas of the thyroid gland there were characteristics of
Hashimoto’s thyroiditis.Two foci (one in the left and one in the right
lobe) of papillary carcinoma were also found, measuring 1.4 cm and
1.1 cm each.

Polymerase chain reaction (PCR) assays performed on DNA
extracted from paraffin sections of the thyroid gland and the lymph
node revealed monoclonality for IgH.

The prognosis of MALT type lymphomas and Hashimoto’s thyroidi-
tis is reported to be relatively good. In the rare cases coexisting with
papillary carcinoma the prognosis also seems to be good if there is no
capsular invasion or metastasis.

165 T-CELL LARGE GRANULAR LYMPHOCYTE LEUKEMIA
COEXISTING WITH A MYELODYSPLASTIC SYNDROME

*V Kaloutsi, S Milias, C Hadjileontis, E Poumpouridou, V Kotoula, C
Papadimitriou. Department of Pathology, Aristotle University of Thessalo-
niki, Greece

T-cell large granular lymphocyte leukemia (T-LGL) is a rare entity and
sometimes may evolve on the ground of MDS with which it usually
overlaps.

We report a case of a 77 year old female patient who presented
with symptoms of anemia dating a year ago. Clinical examination as
well as chest and abdomen CT-scans were unremarkable and gastros-
copy and gastric biopsies were normal. The hematological evaluation
of the patient showed macrocytic anemia (Ht: 27.5 g/dl, MCV:
105 fl), WBC: 16.400/mm3 (83% lympho) and PLT: 172.000/mm3.
The flow cytometry findings were indicative of a T-predominant cell
population in the peripheral blood (92% lympho, 73% CD8+),
whereas the bone marrow examination gave evidence of an MDS
more compatible to resistant anemia. Furthermore a limited number of
small size lymphoid cells were observed, located within the lumens of
sinus capillaries, expressing the CD3, CD8, CD16 and CD57
antigens, while the lymphoid population found distributed in two small
nodules was proved to be of both B and T-cell origin. The above data
were suggestive but not indicative of a T-LGL at an initial stage coex-
isting with MDS/RA.

The patient was treated with erythropoetin showing little response,
and a year later, was re-evaluated by a second bone marrow biopsy
and flow cytometry analysis. The bone marrow was extensively
infiltrated by small and medium size lymphoid cells, mainly distributed
in sinus capillaries and expressing the previous immunophenotype,
while the lymphoid population determined by flow cytometry was
CD2 (99%), CD3 (99%), CD8 (57%), CD38 (97%), and CD11c
(80%) positive.

Meanwhile the patient was showing signs of severe hypersplenism
(Ht:15 g/dl) and therefore underwent splenectomy. The histo/
immunohistochemical examination of spleen and liver biopsies
performed during surgery showed extensive lymphoid infiltrations of
similar morphology and immunophenotype to the ones observed in the
bone marrow biopsy. On the other hand, PCR assays performed on
the DNA extracted from paraffin sections of these biopsies were
indicative of an oligoclonal T-cell population.

The patient was treated with Leukeran/Prednisone over six sessions
and is now in good general condition.

Several aspects of this unusual entity are being discussed, as well
as the problems that may arise for differential diagnosis.

166 IGM-κ PLASMACYTOMAS IN A PATIENT WITH
WALDENSTRÖM MACROGLOBULINEMIA WITH
MONOTYPIC IGM-λ EXPRESSION

*DV Kazakov, S Michaelis, G Palmedo1, R Dummer, G Burg, W Kempf.
Department of Dermatology, University Hospital, Zurich, Switzerland; Der-
matopathologische Gemeinschaftspraxis, Friedrichshafen, Germany

Background: Specific cutaneous involvement in Waldenström’s mac-
roglobulinemia (WM) is extremely rare and results either from the
direct infiltration of the skin by neoplastic cells or occurs as a
consequence of the production of immunoglobulins by tumor cells (IgM
storage papules).

Purpose: To present a patient with WM who developed cutaneous
plasmacytomas not related clonally to WM. To the best of our knowl-
edge, such an association has never been reported before.

Results: A 75-year-old woman with known WM diagnosed 2 years
earlier presented with asymptomatic grouped nodules on her nose,
below the left eye, and around her lips. No B-symptoms were reported
and lymph nodes were not enlarged. A skin biopsy revealed an infil-
trate composed mainly of slightly pleomorphic lymphoid cells with
prominent plasmacytoid differentiation and mature plasma cells. Binu-
cleated cells, mitotic figures as well as Russell bodies and Dutcher
bodies were seen. The neoplastic cells expressed the following pheno-
type: IgM+, IgG−, CD20−, CD79a+, CD138+ and demonstrated
monotypic expression of κ light chain. Clonal IgH gene rearrange-
ments were detected by automated high-resolution PCR fragment
analysis. Staging revealed slight anemia, normal WBC count with
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approximately 30% of lymphocytes displaying plasmacytoid differen-
tiation, increased levels of IgM, IgA, and λ chains in the serum, and
pathological paraproteins in the blood. Superficial X-ray therapy
resulted in complete remission. Twelve months later a local relapse
occurred. Histological findings, immunophenotype of neoplastic cells,
and results of additional investigations were similar to those found a
year before.

Conclusion: Secondary cutaneous involvement by WM in our
patient was excluded by the immunophenotype of the tumor cell typi-
cal of plasma cells (CD20−, CD79+) and different light chain produc-
tion (κ in the skin, λ in the blood). This case represents a rare case of
concurrent presentation of two clonally distinct B-cell malignancies.

167 A CASE AT THE INTERFACE BETWEEN CLASSICAL
HODGKIN’S LYMPHOMA AND PERIPHERAL T CELL
LYMPHOMA

MS Baker, *CM Listinsky. University of Alabama at Birmingham, Birming-
ham, Alabama, USA

Background: Only 1% of classical Hodgkin’s lymphomas (CHL)
derive from T lineage cells. Peripheral T cell lymphomas (PTCL) can
contain classical CD15+, CD30+ Reed-Sternberg-like (R-S) cells;
therefore, the interface between PTCL and T-lineage CHL constitutes
one of the “grey zones” in lymphoma diagnosis.

Purpose: Analysis of an unusual neoplasm with diagnostic features
of both CHL and PTCL.

Results: The 54 year old male patient presented after several
months of fatigue, a 50 lb weight loss, and 2–3 weeks of night sweats
and chills, with generalized lymphadenopathy and mild hepatome-
galy. The lymph node biopsy contained bands of birefringent
collagen, dividing the node into polymorphous cellular nodules resem-
bling nodular sclerosing Hodgkin’s lymphoma. Scattered classical R-S
cells showed characteristic Golgi and membrane staining with CD15
and CD30, dim CD5, and were negative for CD3, UCHL-1 and
CD20. In several areas, away from the scattered R-S-like cells, there
were noncohesive sheets of large transformed cells with well-defined
cell membranes. In size and monotony these resembled cells of a large
cell non-Hodgkin’s lymphoma more than cells of syncytial variant of
NSHL or anaplastic large cells. These sheets of cells were strongly
positive for Golgi and cytoplasmic CD15 and CD3, many with dot-like
Golgi only positivity for CD30, were positive for CD5 and UCHL-1,
and negative for ALK-1. Flow cytometry showed that 10% of the lym-
phoid cells expressed an aberrant T phenotype. No T cell gene rear-
rangements were identified by PCR on whole tissue.

Conclusion: This neoplasm falls into the “grey zone” between CHL
and PTCL. Study and documentation of such cases may lead to an
improvement in the understanding of the nature of Hodgkin’s
lymphoma.

168 A CASE OF MICROVILLOUS LYMPHOMA WITH CD30+
ALCL-B FEATURES

*AM Liu, Y Sugisaki11, M Hoson2, S Namimatsu1. Central Institute for EM
Researches, Nippon Medical School, Tokyo, Japan; 1Division of Surgical
Pathology, NMS HP, Tokyo, Japan; 2Division of Surgical Pathology, Tama-
Nagayama HP, NMS, Tokyo, Japan

Microvillous lymphomas (MVLs) are rare, a subset of large B-cell
lymphoma characterized by a cohesive sinus or diffuse growth pattern

and ultrastructural cytoplasmic processes. Most MVLs are negative for
CD30. MVLs with CD30+ are even more rare. We report a case of
MVLs with CD30+ ALCL-B features. A 87-year-old man presented a
mass on his left-supraclaricular area and had a history of gastrectomy
for gastric cancer forty-eight years ago. A biopsy was performed. His-
topathologically, an anaplastic large cell tumor with a cohesive
appearance was seen in lymph node. The tumor cells were pleomor-
phic with large irregular nuclei, dispersed chromatin and prominent
nucleoli, and abundant cytoplasm. Numerous bi- and multinucleated
tumor cells were detected. Mitotic figures were frequently seen. Immu-
nophenotypically, the tumor cells were positive for LCA, CD20 and
CD30, and associated with numerous CD3+/TIA-1+ small reactive
T-lymphocytes. EMA and ALK (p80 protein ) were negative. In situ
hybridization for EBV RNA was negative. Ultrastructurally, the tumor
cells showed numerous surface microvilli resembling those of epithelial
mesothelioma cells. Many cytoplasmic granules were clustered in one
side or Golgi area of the cytoplasm. The granules were
morphologically similar to those cytotoxic granules which were
observed in ALCL-T/null. Recently, the new WHO classification has
regarded ALCL of B cell phenotype (ALCL-B) as a morphologic variant
within diffuse large B-cell lymphoma (DLBCL). However, so far, there is
controversy in the literature as to whether CD30+ ALCL-B exhibits dis-
tinct clinico-pathological features. An extremely rare case of microvil-
lous lymphoma with CD30+ ALCL-B features was presented mainly on
its immunophenotypical and ultrastructural findings.

169 UNCOMMON NK-CELL PROLIFERATIONS IN MEXICAN
PATIENTS

*C Lome-Maldonado, A Lazo-Lagner, L Bornstein-Quevedo, S Sánchez-
Sosa, M Romero, M Canedo, A Angeles-Angeles. Departments of
Pathology and Hematology, Instituto Nacional de Ciencias Médicas y
Nutrición SZ. Mexico City, Mexico

Background: NK cell malignancies are well-defined entities related to
EBV infection. At present a group of nasal and nasal type NK/T-cell
lymphomas (NK/T-CL), NK-cell leukemias and blastic forms have been
recognized by the WHO classification. Mexico is a country with a
high prevalence of NK/T-CL.

Aim: To describe three peculiar NK/T-CL selected from a group of
62 Mexican patients.

Results: The rersults are summarised in the table.
Discussion: Patient 1 corresponds to a nasal NK/T-CL in an AIDS

patient associated with EBV infection. The morphologic and immuno-
histochemical characteristics were similar to neoplasias present in
immunocompetent hosts, except for the scant CD56 expression.
Patient 2 has an uncommoon lymphoma with diffuse and intense
expression of CD30 in medium to large size pleomorphic cellls. The
differential diagnosis is an anaplasic large cell lymphoma; however,
the intense immunoreactivity for CD56, EBV+, and ALK− support the
diagnosis of nasal CD30+ NK/T-CL. Case 3 is an unusual case of
aggressive NK-cell lymphoma/leukemia with systemic involvement
and non EBV related, the patient received chemotherapy and died of
disease 6 months after diagnosis.

Conclusion: These peculiar cases provide information concerning
the clinical, morphological and immunophenotypic diversity of this
heterogeneous group of NK-cell lymphomas.

Abstract 169 Patient data

Patient 1 (M/43y) Patient 2 (F/14y) Patient 3 (M/37y)

Clinical data AIDS (10 years), fever, nasal obstruction
and swelling

Fever, nasal obstruction and swelling Weight loss, fever and
hepatosplenomegaly

Location Nasal and paranasal Nasal bilateral Liver, spleen, bone marrow and
peripheral blood

Diagnosis Nasal NK/T-cell lymphoma Nasal NK/T-cell lymphoma Aggressive NK-cell lymphoma/leukemia
Histology Medium size cells Medium size to large pleomorphic cells Medium size to large cells

Angiocentricity Coagulative necrosis+
Coagulative necrosis+ Angiocentricity

Coagulative necrosis++
Immuno-phenotype CD3e+, CD2+, CD5−, CD7−, CD56+,

TiA1+, CD30−
CD3e+, CD2+, CD−, CD7−, CD56+++,
TiA1+, CD30 +++, ALK−

CD3e+, CD2+, CD5−, CD7−,
CD56+++, TiA1+,

EBV studies LMP1+, EBER (ISH)+ LMP1−, EBER (ISH)+ LMP1−, EBER (ISH)−
TCRγ (PCR) Germline Germline Germline

ALK, anaplastic lymphoma kinase; EBER, EBV encoded RNA; EBV, Epstein-Barr virus; ISH, in situ hybridisation; LMP1, latent membrane protein; NK,
natural killer cell; PCR, polymerase chain reaction; TCR, T-cell receptor.
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170 BONE MARROW EBV RELATED T-CELL
LYMPHORPOLIFERATIVE DISORDER (T-CELL LPD) IN
TWO MEXICAN PATIENTS

*C Lome-Maldonado, A Lazo-Lagner, L Bornstein-Quevedo, Y Palacios, JF
Nuncio, AM Loaeza, B Martínez-Benitez, FJ García, A Angeles-Angeles, E
Reyes. Departments of Pathlogy and Hematology from Instituto Nacional
de Ciencias Médicas y Nutrición SZ, Mexico City, Mexico

Background: Epstein-Barr virus (EBV) has been related to benign self-
limited conditions, malignant B-cell lymphoproliferative disorders and
recent reports of an ill-defined group of cytotoxic T-cell LPD (fulminant
EBV+ T-cell LPD and primary EBV infection with clonal T-cell
lymphoproliferation). These disorders commonly demonstrated mono-
clonality and an aggressive clinical course. The high prevalence of
EBV infection in the Mexican population has disclosed several T-cell
lymphoproliferative malignant diseases with assorted clinical behav-
ior.

Aim: To provide additional information that distinguishes the
course of EBV-related T-cell LPD we present the clinical, bone marrow
biopsy, morphologic and immunophenotypic findings in two patients.

Clinical data: Patient 1. A 16-year-old previously healthy woman
developed acute pharyngitis, fever, cervical lymphadenopathy,
hepatomegaly and pancytopenia; a primary acute EBV infection (IgM,
IgG anti-VCA +++) was documented. After 6 months she is asympto-
matic without any treatment. Patient 2. A 48-year-old man with a 6
year history of Waldenström macroglobulinemia treated with chemo-
therapy. In his last admission he disclosed fever, fatigue, pancytope-
nia and chronic active EBV infection (IgG, IgA anti-VCA +++). Bone
marrow biopsies in both patients had a diffuse infiltration by morpho-
logically malignant atypical lymphoid cells with a high mitotic index.
Immunohistochemistry demonstrated neoplastic cells positive for
CD3+, CD8+++, TiA-1+ and βF1+, and negative for CD20, CD4 and
CD56. EBV studies are summarized in the table. Double labeling for
EBER/CD8 clearly demonstrated EBV infection in CD8+ T-cells.
Molecular biology studies were not available.

Conclusions: EBV related T-cell LPD infrequently involves the bone
marrow. Bone marrow changes with extremely atypical T-cell appear-
ance might be confused with malignant lymphoid lesions. The host
integrity of the immune surveillance system may influence the diverse
clinical behavior. Patients with spontaneous clinical remission despite
atypical T-cell proliferation should be considered under EBV related
T-cell LPD.

171 FIBROBLASTIC RETICULUM CELL SARCOMA WITH
AGGRESSIVE CLINICAL COURSE. CASE REPORT

M Lucioni, E Boveri1, A Viglio1, R Riboni1, P Incardona, V Necchi, P Castel-
nuovo2, M Lazzarino3, U Magrini, A Canevari4, M Paulli. Anatomic Patho-
logy Section of the Department of Human Pathology, 3Institute of Haematol-
ogy, and 2Otorinolaringoiatric Clinic, University of Pavia, Italy; 1Anatomic
Pathology Service and 4Haematology Division IRCCS Policlinico S. Matteo,
Pavia, Italy

Background: Fibroblastic reticulum cells (FBRCs) are nonlymphoid
accessory cells found in the peripheral lymphoid tissue. Tumors exhib-
iting features consistent with a FBRC origin have been recently
described.

Purpose: We report an additional case of a malignant tumor of
FBRC origin, arisen in a submandibular lymph node of a 70-year-old
woman, characterized by an aggressive clinical course.

Results: The lymph node architecture was effaced by a neoplastic
population consisting of medium-sized to large spindle cells, arranged
in fascicles, sheets and sometimes in a vaguely storiform pattern.
Atypical mitoses were observed. Neoplasia immunostained for vimen-
tin, factor XIIIa, fascin, SMA and CD68. Cytokeratins and desmin
were negative. Electron microscopy revealed accumulations of
collagen among intercellular spaces, slender cytoplasmic processes
and abundant rough endoplasmic reticulum (RER). On this basis the
diagnosis of a FBRC tumor was achieved. Total body computed tom-
ography (CT) scan was negative and the patient received no further
therapy. Five months later the disease relapsed at the same site. The
recurrent tumor showed a residual spindle cell component merging
with diffuse sheet-like areas consisting of large highly atypical cells.
The mitotic count was high and multiple foci of necrosis were
observed. Most tumor cells strongly expressed vimentin, cytokeratin
and fascin, with a weak reactivity for SMA confined to single spindle
cells. CT scan at relapse revealed mediastinal lymph nodes and lung
involvement.

Conclusion: These findings suggest that FBRC tumors might have a
malignant potential higher than currently recognized. The expression
of cytokeratins, even if detected only in recurrent tumor, corroborates
the hypothesis that tumors derived from FBRCs and the so-called cytok-
eratin positive interstitial reticulum cells may be histogenetically
related.

172 EBV-POSITIVE, DIFFUSE LARGE B-CELL LYMPHOMA IN
CHILDREN

*J Maldyk, A Koltan, E Trejster, J Dziêciol, G Wróbel. Dept of Pathology,
Hematology and Oncology, Children’s Hospital, Polish Pediatric
Lymphoma Study Group, Poland

Background: Patients who are treated with immunosuppressive
therapy can develop EBV-associated lymphoproliferative disorders. At
least some of these demostrate features similar to those seen in the
post-transplant lymphoproliferations (PTLD), including diffuse large
B-cell lymphoma (DLBCL), EBV-positive. In this report we describe three
cases of DLBCL, EBV-positive recognized in children.

Patients/Methods: (1) A 7-year-old girl with a diagnosis of acute
T-cell leukemia (T-ALL) was treated with intensive chemotherapy. She
has responded well and achieved complete remission. Two months
later she developed tumor mass in nasopharyngeal region. (2) A

Abstract 172 Summary of clinical data and immunohistochemical findings

Case Age (years)/sex Site Immunophenotype of proliferating cells

1 7/F Palate EBV/LMP+, CD30+, CD20+, CD15−,
EMA+ weak, LCA+ weak, ALK-1+,
IgA−, T cell markers negative

2 16/M Madiastinum, lung EBV/LMP+, CD30+ weak, CD20+,
CD15−, EMA+ (weak), LCA+ (weak),
ALK-1−, IgA−, T cell markers negative

3 17/M Mediastinum, liver EBV/LMP+, CD30+ weak, CD20+,
CD15−, EMA+ weak, LCA+ weak,
ALK-1−, IgA−, T cell markers negative

ALK, anaplastic lymphoma kinase; EBV, Epstein-Barr virus; EMA, epithelial membrane antigen; LMP, latent
membrane protein.

Abstract 170 Epstein-Barr virus (EBV) analysis results

Patient LMP-1 EBER (ISH)
IRR-DNA
(ISH) EBNA-1 ZEBRA

1 − + + + +
2 + + ND + ND
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16-year-old boy was admitted to the hospital with anemia, weakness
and massive mediastinal involvment. (3) A 17-years-old boy was
diagnosed because of a large mediastinal mass and lung infiltrations.
Surgical tumor mass biopsies were obtained at diagnosis, fixed,
embedded in paraffin and used for morphological and immunohisto-
chemical analysis.

Results: In all three cases, histologic examination of biopsy speci-
mens showed lymphoid proliferations composed of large and medium
size cells with immunoblast-like and Reed-Sternberg-like morphology.
Areas of massive necrosis and angiocentricity were constant findings.
The diagnosis of DLBCL had been done by immunohistochemistry.
Immunohistochemical staining demonstrated a B-cell phenotype with
all cases being positive for CD20 antigen. The tumor cells were also
strong positive for EBV/LMP-1 antigen and for CD30 (variable inten-
sity). EMA and LCA antigens were weakly expressed in some cells. In
one case we observed cytoplasmic reaction for ALK-1 protein. The
table summarises the clinical data and immunohistochemical findings.

Conclusions: Drug reactions and viral infections produce immuno-
blastic proliferations with PTLD morphology that can be present in
non-transplant patients.

173 LONG-LASTING, EBV-RELATED, EXTRAMEDULLARY
DISSEMINATED ATYPICAL PLASMABLASTIC
PROLIFERATION IN AN HIV-PATIENT

*M Marino, R Covello, P Starostik1, T Ruediger1, M Carosi, M Mottolese,
MC Petti2, F Pisani2, P Cordiali Fei3, M Rinaldi4, A Caffo, R Perrone
Donnorso, HK Mueller-Hermelink1. Dept of Pathology, Istituto Regina Elena,
Rome, Italy; 1Institute of Pathology, University of Wuerzburg, Wuerzburg,
Germany; 2Hematology, Istituto Regina Elena, Rome, Italy; 3Clinical Patho-
logy Lab, Istituto S. Gallicano, Rome, Italy; 4II Oncology, Istituto Regina
Elena, Rome, Italy

Epstein-Barr-Virus (EBV) is known to induce reactive as well as
neoplastic lymphoproliferations. EBV-associated lymphomas are
mostly B-large cell or T/NK lymphomas. In addition, a well-established
EBV-relationship to Hodgkin lymphoma (HL), classic type, is
recognized. A prolonged clinical course of EBV-related non Hodgkin
lymphoma (NHL) in partial responder patients is uncommon. Since
September 2001 we have been investigating IgH chain and T cell
receptor (TCR) gene rearrangements, by light microscopy, immunohis-
tochemistry, molecular biological analyses, in the lymph node biopsy
of a 65-year-old male patient with a previous malignant, therapy-
resistant, NHL, high grade NOS, lasting from 1992, with associated
polyclonal hypergammaglobulinemia of IgGκ type. In addition we
re-evaluated the previous biopsies from multiple sites involved in 1992
and we studied by in situ hybridization (ISH) the presence of
EBV-mRNA (EBER) along the course of the disease. The first 1992
biopsies (both from extranodal and nodal sites) all showed similar
morphological and immunohistochemical findings to the actual
biopsy, with minor variations: a plasmacellular/plasmablastic
proliferation, CD138(Syn-1)+ and EMA+, and negative for CD45,
CD20, CD79a and Alk-1. ISH-EBER staining was positive in few cells
in the 1992 biopsy material, and showed a recruitment of reacting
cells in the last biopsy (2001). The IgH-chain gene showed the same
rearrangement during the long disease, with a more complex pattern
of gene rearrangements seen in the last biopsy. The serological EBV
status, investigated in January 2002, suggested a reactivation of a
previous infection. The unusual morphological and immunohisto-
chemical findings, the low therapeutical responsiveness as opposed to
a relatively clinical steady-state, and the coinfection by EBV suggested
that a type of virus-induced atypical lymphoproliferation is going on.
The morphological similarity with Alk-1+ B-cell lymphomas deserves
further investigation.

174 NODULAR LYMPHOCYTE PREDOMINANT HODGKIN
DISEASE (NLPHD) IN A COLONIC-CANCER
DRAINING-LYMPH NODE: REPORT OF A UNIQUE
CASE

*M Marino, L Perracchio, S Sentinelli, F Marandino, M Benevolo, M Car-
lini1, F Scardamaglia1, F Romagnoli, M Moauro, P Scordati, F Pisani2, MC
Petti2, R Perrone Donnorso. Dept of Pathology, Istituto Regina Elena, Rome,
Italy; 1II Surgery, Istituto Regina Elena, Rome, Italy; 2Hematology, Istituto
Regina Elena, Rome, Italy

Nodular lymphocyte predominant Hodgkin disease (NLPHD) is a rare,
distinct subtype of Hodgkin lymphoma (HL) occurring in young to
middle-age individuals with limited superficial nodal disease. The
occurrence of simultaneous or subsequent, clonally related, diffuse

large B cell lymphoma (DLBL) in NLPHD has been frequently observed;
moreover, a recent report described a composite case of NLPHD and
γ heavy-chain-disease, occurring respectively in a perisplenic lymph
node and in the spleen. We observed a case of colonic cancer asso-
ciated to a NLPHD occurring in a regional lymph node. The patient, a
76-year-old woman, previously affected by “chronic colitis, unspeci-
fied”, was recently referred to the surgeon because of abdominal pain
and intestinal obstruction symptoms. A large, ulcerated mass was
found in the right colon and the biopsy confirmed the clinical diagno-
sis of adenocarcinoma. At the surgical intervention, some enlarged
retroduodenal lymph nodes were seen, plus a a large (5 cm diameter)
lymph node along ileocolic vessels. The last one was examined on fro-
zen sections, and a diagnosis of suspected lymphoproliferative
disease was made. The final diagnosis was of adenocarcinoma pT4
in the right colon, infiltrating the retroperitoneal tissue, plus NLPHD in
the ileo-colic lymph node. Pericolic lymph nodes (n = 20) were nega-
tive for both neoplastic pathologies. The precarious state of the patient
prevented a staging procedure for the lymphoid neoplasia being per-
formed. The lymph node showed a nodular structure with the typical
background of small B lymphocytes, and frequent epithelioid
macrophages with scattered large lymphocytic and histiocytic (L&H)
cells, with the typical phenotype CD45+,CD20+, EMA+, CD30−,
CD15−. In the peripheral parts of the lymph node some progressively
transformed germinal centers (PTGC) were seen. A prolonged hyper-
immune response to chronic infection and/or colonic carcinoma could
play a role in the development of both PTGC and of NLPHD.

175 DISSEMINATED BLASTIC NK LYMPHOMA/LEUKEMIA
WITH PRIMARY CUTANEOUS PRESENTATION

*M Marino, LM Muscardin1, MC Petti2, F Pisan2, M Rosati3, S Buglioni, A
Mastroianni4, E Minutilli4, P Cordiali Fei5, M Moauro, P Starostik6, T Ruedi-
ger6, R Perrone Donnorso, HK Mueller-Hermelink6. Dept of Pathology, Isti-
tuto Regina Elena, Rome, Italy; 1Dermatopathology Sec. Un., Istituto S.
Gallicano, Rome, Italy; 2Hematology, Istituto Regina Elena, Rome, Italy;
3Dept of Pathology, Ospedale S. Giacomo, Rome, Italy; 4Clinical
Dermatology, Istituto S. Gallicano Rome, Italy; 5Clinical Pathology Lab, Isti-
tuto S. Gallicano, Rome, Italy; 6Institute of Pathology, University of Wuerz-
burg, Wuerzburg, Germany

The WHO classification (2000) recognizes a rare, EBV-unrelated NK
neoplasm with blastic features arising from NK precursors. Few cases
have been reported so far and a definition of the pathologic spectrum
of such diseases is still lacking. We observed a case of a 75-year-old
man with a disseminated NK lymphoma exhibiting a primary cutane-
ous presentation and subsequent nodal and mucosal spread with
bone marrow and peripheral blood (PB) involvement. The patient
developed 2 subsequent skin nodules, the first slowly growing on the
back (shoulder), the second on the anterior chest wall with rapid
growth and ulceration. The skin nodule showed a monotonous dermic
infiltration by medium sized cells, with slight eccentric vesicular nucle-
ous, small nucleoli, and slight basophilic cytoplasm. Very frequent
mitoses were seen. The epidermis was compressed, but no epidermo-
tropism was seen. Small vessel wall permeation was seen but no angio-
destruction, and necrosis was not present. Tumour cells were CD45+,
but negative for CD3 monoclonal antibody, CD20, CD79a,
myeloperoxidase, CD10, CD30 and CD68. However, with polyclo-
nal anti-CD3 antibody for the intracytoplasmatic e chain and with anti-
bodies to CD56 about 40% of the cells reacted, whereas CD4 was not
expressed. A high proliferation index (30%) could be assessed with
the proliferation marker Ki-67. In the PB an increase in CD3−, CD16+,
CD56+ cells was found. A germline T-cell receptor configuration was
found by PCR analysis of paraffin material. The subsequently biopsied
nodal axillary localization as well as a nasal polyposis that rapidly
developed showed similar characters, and in the bone marrow para-
trabecular, nodular with diffusive tendency localizations were seen.
Epstein-Barr virus mRNA was not detected by EBER-in situ
hybridization (EBER-ISH) in tissue sections from the lymph node.
Despite chemotherapy the disease progressed rapidly, with death
supervening in 4 months. The clinical, morphological and immuno-
histochemical data so far available on this unusual case with primary
skin localization and subsequent systemic dissemination required a
differential diagnosis with both an acute leukemia of usual WHO cat-
egories (of both myelo-monocytic or lymphoid origin) as well as with
the spread of a nasal-type NK(T) cell lymphoma. These CD16+,
CD56+ lymphomas, previously referred to as myeloid NK cell precur-
sor acute leukemia or as blastic NK lymphoma/leukemia, actually
appear to be related to blastoid dendritic cell precursor neoplasms.
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176 CD8−/EBV− NODAL CYTOTOXIC PERIPHERAL T-CELL
LYMPHOMA (PTCL) WITH ABERRANT PHENOTYPE:
LINEAGE IDENTIFICATION BY PCR-ANALYSIS OF
T-CELL RECEPTOR GENE REARRANGEMENT

*M Marino, L Neri, P Visca, F Del Nonno, M Mottolese, MC Petti1, F
Pisani1, A Brenna, A Caffo, T Ruediger2, F Cognetti3, R Perrone Donnorso,
P Starostik2. Dept of Pathology, Istituto Regina Elena, Rome, Italy; 1Hema-
tology, Istituto Regina Elena, Rome, Italy; 2Institute of Pathology, University
of Wuerzburg, Wuerzburg, Germany; 3 Oncology, Istituto Regina Elena,
Rome, Italy

Cytotoxic T-cell lymphomas have been described mostly in extranodal
sites, and heterogeneity in cytotoxic phenotype(s), as well as in
Epstein Barr virus (EBV) association, has been reported. We
investigated by morphology, immunohistochemistry and molecular
biological methods an aggressive, primary nodal non Hodgkin
lymphoma (NHL), with superficial and deep nodal as well as with
bone marrow and splenic involvement. The patient, a 50-year-old
man, was first referred to our institute in Rome because of abdominal
and osseous pain in July 2001. He also presented with anemia and
massive splenomegaly. Latero-cervical, submandibular, axillary as
well as mediastinal and abdominal paraortic lymphadenopathy were
present. The superficial lymph node examination showed a
polymorphic blastic infiltration with massive destruction of the nodal
structure, small (coagulative) necrotic foci, small venular vessel
invasion and growth in perinodal fat. Very frequent mitoses were
seen. The immunohistochemical analysis showed that most of the neo-
plastic CD45+ cells were negative for both B- and T-cell markers as
well as for the natural killer cell marker CD56 and for the anaplastic
large cell lymphoma marker CD30. The CD3 complex of the T-cell
receptor was expressed by only some reactive lymph node cells, also
stained with CD4 and CD8. Moreover, most of the blasts expressed
only the cytotoxic granule-associated protein TIA-1 (T-cell intracellular
antigen-1), as well as the cytolytic protein of activated cytotoxic T-cells,
granzyme B (GrB). Moreover, by polymerase-chain-reaction (PCR) in
paraffin material, the T-cell receptor gene showed a clonally
rearranged configuration. EBER-mRNA of EBV was not found by in situ
hybridization (ISH-EBER). The patient was treated with MACOP-B and
subsequently with IEV, with minimal therapeutic response. The disease
progressed rapidly, and the patient died after 4 months in metabolic
acidosis because of multi-organ-failure. The occurrence of aberrant
phenotypes with CD3 loss in PTCL increases the value of cytotoxic pro-
tein immunophenotyping as well as of PCR-based clonality studies in
lymphoma characterization.

177 GASTROINTESTINAL T-CELL LYMPHOMAS: REPORT OF
11 CASES FROM ARGENTINA

*C Martin, M Narbaitz, S Sapia, U Zanetto. Pathology Service, Hospital
San Roque, La Plata, Argentina; Institute for Hematological Research,
National Academy of Medicine, Argentina; Pathology Service, Sanatorio
Mater Dei, Buenos Aires, Argentina; Laboratory of Pathology, Mar del
Plata, Argentina

Gastrointestinal lymphomas are the most common type of extranodal
B-cell non Hogkin’s lymphomas. On the other hand, T-cell lymphomas
of gastrointestinal (GI) tract are far less frequent in Western countries,
and are usually associated to enteropathy. In this report we present 11
cases collected from four institutions comprising 7 men and 4 women
(aged 44–89, one HIV+) involving stomach (n = 1), small intestine
(n = 8) and colon (n = 2). Morphologically all cases showed a mixture
of cell sizes, with large cells predominating in some areas. Small
intestinal mucosa adjacent to tumor infiltration demonstrated signs of
enteropathy (villous atrophy, crypt hyperplasia and variable
lymphocytic infiltration of epithelium) despite the absence of clinical
manifestations in 4 cases. Immunohistochemical studies (immunohisto-
chemistry, flow cytometry) disclosed a T-cell phenotype in all cases,
with loss of some T-cell antigens and CD45 in one case. Nine out of
ten cases and six out of ten cases reacted with antibodies against
cytotoxic molecules or CD56, respectively. The HIV+ case presented
coexistence of lymphoma and Kaposi’s sarcoma in the rectal lesion.
Despite being treated with polychemotherapy, a poor outcome was
observed in those patients with complete follow up. We conclude that
T-cell NHLs of GI tract are infrequent high grade tumors with cytotoxic
features, which can present abruptly and can be confounded with
other neoplasms when lymphoid antigens are lost.

178 CYTOKERATIN POSITIVE DIFFUSE LARGE B CELL
NON-HODGKIN’S LYMPHOMA INVOLVING LYMPH
NODE: A DIAGNOSTIC DILEMMA

MD Linden. Henry Ford Hospital, Detroit, Michigan, USA

Background: The evaluation of large cell undifferentiated tumors fre-
quently requires immunohistochemistry for cytokeratin (CK), LCA
(CD45), and other lymphoid markers. The discrimination between car-
cinoma and diffuse large B cell lymphoma (DLCL) is usually straightfor-
ward based upon negative CK immunostaining with CD 45 and CD
20 immunopositivity.

Purpose: Since 1986 several cases of CK positive extranodal DLCL
have been reported. We report a case of nodal CK positive DLCL. This
anomalous immunophenotype can be diagnostically confusing and
may lead to a misdiagnosis of carcinoma.

Results: A 75-year-old white woman presented with left cervical
adenopathy. Excisional lymph node biopsy revealed a pleomorphic
large cell neoplasm. Immunostains performed on routinely processed
formalin fixed paraffin embedded sections were positive with CK, LCA
(CD45), CD20, CD79a; and negative with EMA, CD3, CD 30, CD
138, VS38c, ALK, κ and λ light chains. Flow cytometric immunotyping
showed a mixture of B and T lymphoid cells without abnormal antigen
expression. Molecular genetic studies demonstrated a clonal
immunoglobulin heavy chain gene rearrangement

Conclusions: (1) To our knowledge this is the first reported case of
a nodal CK positive DLCL; (2) Occasional cases of DLCL and anaplas-
tic lymphomas, and up to 10% of plasmacytomas may be CK immu-
nopositive; (3) Anomalous or unusual immunophenotypes pose a
diagnostic dilemma and may potentially lead to an erroneous diagno-
sis of carcinoma with significant treatment implications; and (4) Prob-
lematic lymphoma cases with unusual or diagnostically confusing
immunotyping results may require extensive work-ups including a
broad panel of immunostains, flow cytometry, and molecular genetic
studies for resolving discordant results.

179 PLASMABLASTIC LYMPHOMA INVOLVING LYMPH
NODE: REPORT OF A UNIQUE CASE

MD Linden. Henry Ford Hospital, Detroit, Michigan, USA

Background: Lymphomas in HIV positive patients tend to be
extranodal, high-grade tumors with an aggressive clinical course.
Plasmablastic lymphoma (PBL) is a recently described distinct type of
lymphoma in HIV positive patients with characteristic clinical
presentation, morphologic appearance and immunophenotype.

Purpose: The majority of previously reported cases of PBL have
presented in the oral cavity. Single case reports involving the stomach
and lung have recently been published. We report a case of nodal PBL
with a unique immunophenotype and genotype that expands the spec-
trum of this disease entity. Further, the observed immunophenotype
and genotype may be diagnostically confusing which raises important
differential diagnostic considerations.

Results: A 38-year-old HIV positive white male presented with right
axillary adenopathy. Excisional lymph node biopsy revealed a
pleomorphic large cell neoplasm with diffusely effacing nodal
architecture. Initial immunostains performed on routinely processed
formalin fixed paraffin embedded sections included: negative stains
for cytokeratin (CK), leukocyte common antigen (CD 45), S100, and
PLAP. EMA was diffuse and strongly positive. Kappa light chain
showed moderate diffuse positivity. Additional immunostains, includ-
ing CD2, 3, 15, 20, 30, 68, 79a, 138, VS38c, and ALK-1 were all
negative. Flow cytometric immunotyping showed only small lymphoid
cells, which were predominantly T cells. Molecular genetic studies
demonstrated a detectable monoclonal T cell receptor γ gene
rearrangement by PCR analysis. No abnormal protein was detected
by serum or urine analysis.

Conclusions: (1) To our knowledge, this is the first reported case of
a PBL involving lymph node; (2) PBLs may have a heterogeneous
immunophenotype and genotype; and (3) molecular genetic studies
may not resolve the lineage of diagnostically challenging cases and
final diagnosis may depend upon correlation of clinical findings with
histomorphologic features and an extensive immunohistochemistry
panel.
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180 TRANSFORMATION IN SEZARY’S SYNDROME: REPORT
OF FOUR CASES

*S Michaelis, DV Kazakov, G Burg, R Dummer, W Kempf. Department of
Dermatology, University Hospital, Zurich, Switzerland

Background: Transformation of mycosis fungoides into a high-grade
lymphoma is a well-known phenomenon occurring in approximately
25% of cases in late stages of the disease. However, only little is
known about transformation in Sézary’s syndrome (SS). Its frequency,
clinico-pathological features, predictive factors and impact on survival
remain poorly understood.

Purpose: To investigate clinico-pathological features and outcome
related to transformation in SS.

Results: We selected from our files all cases of SS that showed
transformation in the course of the disease. From 15 patients with SS
seen in our institute, we were able to identify 4 well-documented cases
of medium-size to large cell transformation. There were 2 women and
2 men with the age at the diagnosis of SS ranging from 39 to 58 years
(mean, 52). Before transformation various treatment modalities includ-
ing PUVA, corticosteroids, chemotherapy, and extracorporeal electro-
phoresis were applied. In all patients transformation occurred first in
lymph nodes 20 to 84 (mean, 42) months after the diagnosis of SS.
The lymphomas were classified as CD30+ anaplastic large cell
lymphoma (n = 2) and peripheral T-cell lymphoma, not otherwise
specified (n = 2). In one patient tonsils were involved simultaneously
with lymph nodes and in another patient large cell transformation
occurred in the skin 3 years after the development of nodal high-grade
lymphoma. At the point of transformation, two patients were free from
erythroderma. LDH and IL-2R were constantly increased in all patients
before as well as after transformation. Other parameters such as β-2
microglobulin, neopterin, IL-6, and IL-2 were variable. Chemotherapy
and radiation therapy were applied to treat nodal disease. All patients
died of lymphoma 11–49 (mean, 27) months after transformation.

Conclusions: Large cell transformation in SS is not rare (27%) and
may first occur in extracutaneous sites in particular in lymph nodes.
Since lymphadenopathy is a constituting sign of SS, it is important not
to miss nodal transformation in SS patients even if erythroderma is
successfully treated. Our data support the value of LDH and IL-2R as
parameters associated with transformation.

181 UNUSUAL CASE OF GRANULOMATOUS SLACK SKIN
WITH INVOLVEMENT OF DEEP SUBCUTIS, LYMPH
NODES AND PERINODAL TISSUE

S Michaelis, DV Kazakov, R Dummer, G Burg, W Kempf. Department of
Dermatology, University Hospital, Zurich, Switzerland

Background: Granulomatous slack skin (GSS) represents a rare
primary cutaneous low-grade malignant T-cell lymphoma with distinct
clinico-pathological features. The disease usually runs an indolent
course but associations with Hodgkin’s disease, mycosis fungoides
and other non-Hodgkin’s lymphomas are known.

Purpose: To present a case of GSS with unusual pathological fea-
tures typified by involvement of lymph nodes and perinodal tissue with
the presence of dominant T-cell clone both in the skin and lymph node.

Results: A 26-year old patient presented with a 2-year history of
sharply demarcated, poikilodermic, infiltrated, partly atrophic plaques
in his inguinal areas and enlarged inguinal lymph nodes. A skin
biopsy revealed a diffuse infiltrate in the dermis extending into the
deep subcutis composed of small lymphocytes, some of which had
irregular nuclear contours and scattered multinucleated giant cells
containing from 20 to 30 nuclei arranged in a wreathlike fashion.
Some of the giant cells showed emperipolesis and elastophagocytosis.
An infiltration of an artery wall by these giant cells without accompa-
nied necrosis was seen. Elastic fibers in the dermis were partly absent.
Immunohistochemically, the majority of the small lymphocytes
expressed a T-helper phenotype (CD3+, CD4+, CD8−). The giant cells
expressed CD68, Mac 387, and CD34. Histopathological changes
found in a lymph node biopsy were consistent with dermatopathic
lymphadenopathy, whereas perinodal soft tissue contained a dense
lymphocytic infiltrate with giant cells engulfing lymphocytes. TCR rear-
rangement studies (PCR-DGGE and Southern blot analysis) detected
dominant T-cell clones both in the skin and lymph nodes. Complete
staging did not reveal any other extracutaneous involvement. The
patient has been followed up for 4 years without evidence of disease
progression.

Conclusions: GSS is apt to show involvement of lymph nodes and
perinodal tissue with the presence of dominant T-cell clone both in the
skin and lymph node and therefore may represent a diagnostic pitfall.

182 PYOTHORAX-ASSOCIATED LYMPHOMA: A PECULIAR
CLINICO-PATHOLOGIC ENTITY DERIVED FROM
B-CELLS AT LATE STAGE OF DIFFERENTIATION

B Petitjean, F Jardin, B Joly, N Martin-Garcia, H Tilly, JM Picquenot, J
Brière, C Danel, S Mehaut, I Abd-Al-Samad, C Copie-Bergman, MH
Delfau-Larue, *P Gaulard. Dept de Pathologie, Hôpital Henri Mondor,
Créteil, France; Centre Henri Becquerel, Rouen, france; Hôpital Saint Louis,
Paris, France; Hôpital Georges Pompidou, Paris, France; Hôpital de
Troyes, France

Pyothorax-associated lymphoma (PAL) is a rare primary pleural
lymphoma which is associated with a clinical history of chronic inflam-
mation of the pleura and has been essentially reported in Japan.

We investigated 12 European cases of PAL for their clinicopatho-
logic features and their possible derivation from germinal center (GC)
or post-GC cells.

The tumours occurred 30 to 67 years following artificial
pneumothorax for pleuropulmonar tuberculosis. Eleven patients
presented as a localized pleural tumor mass, whereas one patient also
had liver involvement.

Histological examination showed a diffuse proliferation of large
lymphoid cells with frequent plasmacytoid differentiation (n = 8),
expressing CD20 (n = 10), CD79a (n = 11) and/or CD138 (n = 5)
B-cell antigens. Unusual expression of T-cell markers (CD2, CD3, CD4)
was observed in 5 cases. The B-cell origin of lymphoma cells was con-
firmed by the demonstration of immunoglobulin light chain restriction
or clonal B cell population in 6 cases. In 11/12 cases, in situ hybridi-
zation disclosed Epstein-Barr virus (EBV) genome in most tumor cells,
and immunohistochemistry a type III LMP-1+/ EBNA-2+ latency
profile. HHV8/ORF73 antigen was not detected in all tested cases
(n = 11). All investigated cases (10/10) disclosed a uniform CD10−/
BCL-6−/MUM1+/CD138± phenotype, consistent with a derivation
from late germinal center (GC)/post-GC B-cells. Clinical outcome was
poor with a median survival time of 5 months.

This study further confirms that pyothorax-associated lymphoma
represents a distinct clinico-pathologic entity among diffuse large
B-cell lymphoma which is characterized by a peculiar clinical presen-
tation, frequent plasmacytoid features and a strong association with
EBV. Moreover, we show that this lymphoma entity probably
originates from B-cells at late stage of differentiation, and shares an
aberrant dual B/T phenotype in some cases.

183 PRIMARY GASTRIC HODGKIN LYMPHOMA: AN
INFREQUENT LOCALIZATION OF EXTRANODAL
DISEASE

C Samanez, H Gomez, C Barrionuevo1, C Flores2, L Casanova, J
Sánchez1, C Vallejos. Departments of Medicine, 1Pathology, and
2Biostatistics, Instituto de Enfermedades Neoplásicas, Lima, Peru

Primary gastric Hodgkin lymphoma (PGHL) is an extranodal infrequent
presentation, occurs in less than 0.25% of the patients and represents
less than 2% of the gastric lymphomas. We describe a case of PGHL.

The patient is a 78-year-old Peruvian male smoker with a past his-
tory of psoriasis and duodenal ulcers. He presented with a 1 month
history of epigastric pain, malaise, hyporexia, early satiety and 6 kg
weight loss without fever, night sweats and pruritus. Physical examina-
tion was unremarkable. The hematologic and biochemistry results
were within normal limits. The tumor markers, DHL and β2-
microglobulin were normal and serologic virus markers were
negative. Bone marrow aspiration did not show malignant cells. Chest
X-ray, barium upper gastrointestinal X-ray and abdominal CT scan
were normal. Endoscopy showed a 4 cm circumscribed eritematous
micronodular area located in the posterior side of the gastric corpus
and scars of duodenal ulcers.

The gastric biopsy showed mucosae and submucose infiltration by
Reed-Sternberg (RS) cells admixed with a rich inflammatory
background that consisted of a mixture of cell types (small
lymphocytes, plasma cells and eosinophils) without evidence of
Helicobacter pylori. The immunophenotype of RS cells was CD30(+),
LMP1(EBV)(+), CD20(−), CD3(−) and the pathological diagnosis was
mixed cellularity classical Hodgkin lymphoma.

We conclude with the diagnosis of gastric Hodgkin lymphoma EC
I-E-A (Ann Arbor stage) or EC I (Lugano staging system) with IPI of low
risk. The patient has started treatment with radiotherapy.

Between 1990 and 2001, 3752 patients were diagnosed with
lymphoma in our institution with 378 cases of Hodgkin lymphoma; of
these 378 cases, 6 (1.6%) had extranodal primary disease. In the
same period 281 patients were diagnosed with primary gastric non
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Hodgkin’s lymphoma and this is the first case with diagnosis of
primary gastric Hodgkin lymphoma in our institution, which confirms
its very rare presentation in our population.

184 T-CELL/HISTIOCYTE-RICH B-CELL LYMPHOMA. A CASE
REPORT AND CLINICO-PATHOLOGICAL DISCUSSION

*RNM Stitson, KP West, AD Rye1, AE Hunter1. Departments of Histopathol-
ogy and 1Haematology, Leicester Royal Infirmary, Leicester, LE1 5WW, UK

We describe the case of a 41-year-old Caucasian male who
presented with a short history of abdominal pain due to
splenomegaly, diagnosed as stage IVB T-cell-rich diffuse large B-cell
lymphoma (DLBCL) on bone marrow trephine biopsy. Molecular stud-
ies confirmed the diagnosis of clonal B-cell malignancy. A good par-
tial response was achieved with 6 courses of CHOP chemotherapy but
there was subjective early relapse with increasing splenomegaly. After
2 courses of IVE chemotherapy and stem cell harvest, splenectomy
was performed and both the spleen and bone marrow revealed the
presence of discrete histiocytic nodules containing scanty pleomorphic
malignant B-cells. An underlying morphologic diagnosis of histiocyte-
rich DLBCL was proposed at this stage. A further 3 courses of high
dose chemotherapy (DHAP) had little effect with extensive bone mar-
row involvement by T-cell-rich DLBCL. A salvage unrelated donor
transplant was performed but the patient subsequently died of
disseminated toxoplasmosis and viral encephalopathy, in complete
remission, 21 months after initial diagnosis.

T-cell/histiocyte-rich B-cell lymphoma is recognised in the recent
WHO classification as a morphologic variant of DLBCL. Whilst histio-
cytes may represent a significant population within T-cell rich DLBCL,
their predominance, as in this case, has been suggested to indicate a
distinct entity, histiocyte rich B-cell lymphoma, which was first
described 10 years ago. It was subsequently suggested that these
patients represented a poor prognostic group with advanced stage at
presentation and an aggressive clinical course. This unusual case illus-
trates that whilst the co-classification of T-cell-rich and histiocyte-rich
B-cell lymphomas is justified on purely biological grounds, the recog-
nition of the histiocyte-rich variant as a distinct entity having a poor
prognosis should not be ignored. The importance of repeat diagnostic
biopsies in treatment resistant cases is also emphasised.

185 SIGNET RING CELLS ARE NOT UNCOMMON IN
CUTANEOUS B-CELL LYMPHOMA AND SEEM NOT TO
BE ASSOCIATED WITH A SPECIFIC CLINICAL
BEHAVIOUR

*LM Tarquini, G Gaia, A Filosa, B Guiducci, S Barulli, G Brandozzi, M
Giangiacomi, S Rupoli, P Leoni, G Fabris. Institute of Pathology,
Departments of Hematology and Dermatology, University of Ancona, Tor-
rette Hospital, Ancona, Italy

Signet ring cells (SRC) have rarely been described in cutaneous B-cell
lymphomas (CBCL). In reviewing 77 CBCL diagnosed in 1990–2001
on formalin-fixed and paraffin-embedded tissues, we identified 5
cases showing SRC. Three were follicular lymphomas (FL) with nodu-
lar perivascular and periadnexal growth pattern and low blast count.
The patients (2 M, 1 F, aged 35, 49, and 77 years), who had head
and trunk lesions treated only surgically, were alive and well after 3,
5 and 8 years; 2 had a skin recurrence (at 2 and 4 years). The fourth
case was an FL also displaying diffuse large cell proliferation
(FL+DLCL): the patient, a 65-year-old male with multiple leg lesions,
had 3 recurrences after therapy and died of lymphoma dissemination
6 years later. The last case was a DLCL of the head in a 44-year-old
male with AIDS, who died shortly after diagnosis with lung and
cerebral involvement at autopsy. SRC were CD20+ cells showing
either a single optically empty, faintly PAS+ and IgG+ vacuole (4
cases), or a single eosinophilic, PAS+ and IgG/k+ globule (1 case)
that in all cases displaced the nucleus toward the periphery. SRC
number varied greatly, even in the same patient. SRC were identified
inconsistently in 1/5, 1/3, 2/3, 3/4, and 2/2 of the samples, all
other morphologic features being unchanged. Our data seem to indi-
cate that SRC are not uncommon (5/77) in CBCL, and that they exhibit
highly variable clinical presentation and behavior. Nonetheless, in the
absence of ultrastructural findings, it cannot be ruled out that SRC rep-
resent a processing artifact causing intracellular swelling rather than
the morphologic expression of plasmacytoid differentiation with aber-
rant immunoglobulin synthesis.

186 SOLID TUMOR WITH MYELOID AND INTERDIGITATING
CELL DIFERENTIATION. A NEW ENTITY?

*Z Rudzki, W Nowak, M Piotrowska, W Dabros, A Balana, AB Skotnicki,
J Stachura.

We present a unique case of a solid hematopoietic lymph node tumor
demonstrating bi-directional, myeloid and interdigitating cell differen-
tiation.

A previously healthy 43-year-old female was admitted due to the
bilateral supraclavicular lymphadenopathy. The extensive staging,
including a bone marrow trephine, was negative. Upon diagnosis, the
patient received systemic chemotherapy, achieving remission.

Two examined nodes demonstrated preferentially a sinusoidal infil-
trate of large, atypical cells. By immunohistochemistry all neoplastic
cells were positive for LCA, CD68 (PGM1) and vimentin. Additionally,
many neoplastic cells showed immunoexpression of myeloperoxidase
and S-100. Leder chloroactetate esterase was weakly and focally
reactive. CD34, CD3, CD20, CD79a, CD30, CD15, EMA, HMB-45,
cytokeratins, and muscle-specific actin were negative.

Transmission electron microscopy revealed cells with indented
nuclei and numerous cellular projections, forming a complex
meshwork between some neoplastic cells. Individual neoplastic cells
contained cytoplasmic granules, analogous to those of a granulocytic
sarcoma. There were neither desmosomes nor Birbeck granules.

By flow cytometry the combination of forward- and side-scatter pic-
ture visualized a subpopulation of large cells constituting 15% of the
total lymph node cellular contents. These cells expressed LCA, CD14,
CD13, CD4/CD14, CD7/CD13, CD1a, and myeloperoxidase.
Approximately half of them demonstrated CD33 and CD15. All cells
were negative for CD34, CD3, CD79a, CD117, and TdT.

To the best of our knowledge, the coexistence of myeloid and den-
dritic (including interdigitating) cell differentiation in a solid
hematopoietic tumor has not yet been described. Conceptually this
type of a dual phenotype should be possible, as both myeloid, and
specialized antigen-presenting cells share a common hematopoietic
precursor. It is conceivable that most pathologists facing a sinusoidal
proliferation of atypical LCA/CD68/MPO-positive cells entertain an
apparently obvious diagnosis of myeloid sarcoma, and do not investi-
gate the further possibilities of the dendritic cell co-differentiation.
Such tumors may pose not only diagnostic, but also therapeutic,
dilemmas.

187 AGGRESSIVE PERIPHERAL B-CELL LYMPHOMA
PRESENTING WITH MASSIVE BONE MARROW
NECROSIS

*Z Rudzki, M Rucinska, D Hawrylecka, AB Skotnicki.

We report a case of a high-grade peripheral B-cell lymphoma with
extensive bone marrow involvement apparently not accompanied by
dissemination to extraosseous organs.

A 37-year-old man was referred with a five-month history of fever,
arthralgia, weight loss, night sweats and malaise. Subsequently he
developed diplopia and a right-sided trigeminal sensory deficit.

At admission to the Department of Hematology he demonstrated
mild hepatosplenomegaly, but no lymphadenomegaly. The staging,
including also the cranial CT, was otherwise unremarkable. He was
anemic and showed mildly elevated granulocytic leukocytosis with no
evidence of lymphoma cells in peripheral blood.

The trephine bone marrow biopsy revealed large zones of bone
marrow necrosis intermingled with areas packed with diffuse infiltrate
of highly polymorphous large and medium-sized lymphocytes,
frequently exhibiting apoptosis. The lymphocytes strongly expressed
LCA, CD20, IgM, and CD10, very weakly CD79a, and were negative
for CD3, CD43, CD34, TdT, bcl6, cyclin D1, CD138, IgG, and IgA.
The Ki67 proliferation fraction approached 20%.

There was minimal residual non-neoplastic hematopoiesis, mostly
young cells of the myeloid lineage. Bone trabeculae underwent active
remodeling.

The thick-needle liver biopsy showed non-neoplastic extramedullary
hemopoiesis, and no lymphoma infiltrate. The post-CHOP control tre-
phine performed 3 months after the diagnosis did not reveal any
residual lymphoma infiltrate. This first remission lasted five months. A
more aggressive regimen (ESHAP+DICEP) resulted in the second
remission.

The neoplasm could be classified as a diffuse large B-cell lymphoma
with predominant and possibly primary bone marrow involvement.
The spleen was not biopsied, but its moderate and diffuse enlargement
is highly suggestive of extramedullary hemopoiesis, especially taking
into account the histology of the liver. We observed numerous clinical
and morphologic similarities to a published case (Majumdar G. Leuk
Lymphoma 26;409–12). These two cases may represent a distinct
subtype of DLBCL.
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