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neoplasms with different phenotypic,
biological characteristics™ that are rarely seen in the West.?

SINONASAL T-CELL LYMPHOMAS: A CLINICOPATHOLOGIC
STUDY OF A POSSIBLY DISTINCT ENTITY
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Background: Most cases of sinonasal lymphomas reported in the literature which show positive expression for
Epstein-Barr virus are CD2+, CD3-, CD43+ and CD56+, and also show a germ-line T-cell receptor genotype.
Five-year surviva is usualy around 50%. We report a group of patients with T-cell sinonasal lymphoma that
showed distinct immunophenotypic and molecular profiles and a more aggressive behavior.

Patients and Methods: Nineteen cases representing approximately 75% of sinonasal lymphoma diagnosed and
treated at our institution between 1988 and 1997 were studied. They comprised 12 males and 7 females, with an
age range of 10 to 73 years (median 46 years). The remaining cases (about 25%) were B-cell lymphomas. The
morphology of the cases was evaluated together with a limited immunophenotyping. In situ hybridization for
EBV mRNA was performed in 18 cases. Polymerase chain reaction (PCR) for T-cell receptor (TCR) gene
rearrangement was performed in 15 cases. Clinical follow-up information was available on 14 patients. All cases
showed a pattern of large-cell lymphoma, and three exhibited an immunoblastic morphology. The tumors showed
extensive soft tissue invasion, necrosis and ulceration. While perineural invasion was a prominent feature,
perivascular invasion was not noticed.

Results: Seventeen tumors (84%) were CD3 positive. PCR analysis showed TCR gene rearrangement in 7 of 15
cases (46%). Fifteen cases (79%) were positive for EBV. The 14 patients with available clinical information had
extensive local diseases, with stages ranging from |IE to IIIE, where none showed positive bone marrow
involvement. The 14 patients received chemotherapy with or without radiation therapy. Ten of the 14 patients
(71%) died of the disease after a median of seven months, including all seven patients with positive TCR gene
rearrangement.

Conclusion: Our findings suggest that sinonasal T-cell lymphoma represents a heterogeneous group of diseases
with different phenotypic, genotypic and biological characteristics. Cases that show TCR gene rearrangement
may represent a more aggressive subtype of the disease.
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lymphomas are a heterogeneous group of

genotypic and
receptors.”™*

antigen.® Molecular studies have confirmed that almost all
these lymphoma exhibit a germline configuration of T-cell
Clinicopathological studies of sinonasal

Of these lymphomas, the most frequently reported cases in
the literature are those showing a CD56/CD57 (natural
killer/NK) phenotype.*® These cases are amost aways
positive for Epstein-Barr virus mRNA.” They are
characteristically lacking expression of membranous CD3,
but may occasionally show cytoplasmic expression of the
antigen.’ The tumors are also positive for the CD43
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lymphomas have shown a survival rate of around 50%.
We reviewed 19 cases of T-cell sinonasal lymphomas
diagnosed in our ingtitution, in order to compare their
phenotypic, genotypic and biological characteristics with
those reported in the literature.

Patients and M ethods

The files of the Department of Pathology at King Faisal
Specialist Hospital and Research Centre (KFSH& RC) from
1988 to 1997 were reviewed for cases of primary malignant
lymphomas of the nasal and paranasal sinuses diagnosed in
our ingtitution. Of the 25 cases identified, six cases (24%)
had a confirmed B-cell phenotype. The remaining 19 cases,
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FIGURE 1. Case of sinonasal lymphoma showing an immunoblastic FIGURE 2. Case of large cell sinonasal lymphoma exhibiting perineural
lymphoma pattern. invasion.

FIGURE 3. Immunohistochemical staining of a case of large cell FIGURE 4A. Case of sinonasal lymphoma showing weak and focal
sinonasal lymphoma showing strong membranous/cytoplasmic expression  expression of CD56.
of CD3 antigen.

FIGURE 4B. Immunohistochemical staining of a case of large cell  FIGURE 5. In situ hybridization of a case of sinonasal lymphoma
sinonasal lymphoma showing strong membranous/cytoplasmic expression  showing strong EBV mRNA expression in the lymphoma cells.
of CD3 antigen.
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which were negative for B-cell markers, formed the basis
of our study. They comprised 12 male and seven female
patients, with amale to female ratio of approximately 1.5:1.
Their ages ranged from 10 to 77 years, with a median age
of 46 years. Clinica information was available on 14
patients. Four patients were lost to follow-up, and one
patient who was recently diagnosed is still under treatment.

Pathological Evaluation and |mmunohistochemistry

The dlides pertaining to each case were retrieved and
reviewed for pertinent histological features, including the
presence or absence of necrosis, perineural and perivascular
invasion, and the possible classification of the lymphoma
according to the working formulation scheme.
Immunohistochemical evaluation for CD3, CD20, CDA45,
CD56 and CD57 was performed on paraffin-embedded
tissue using the microwave retrieval system.* Immuno-
staining for CD2 was not performed as it was not available.

In-Stu Hybridization for EBV mRNA

Representative sections of paraffin-embedded tissue
were obtained in an attempt to identify EBV expression
using in situ hybridization and the EBER-1 probe. The
probe is a 30-base oligonucleotide complementary to a
region of the EBER-1 gene of EBV base pairs 69-98. The
probe was labeled with digoxigenin, and in situ
hybridization was performed following procedures outlined
in the literature.>*°

Polymerase Chain Reaction (PCR) for the Identification of
T-Cell Receptor Gene Rearrangement

Material from formalin-fixed paraffin-embedded tissue
was obtained for the polymerase chain reaction (PCR) in an
attempt to identify T-cell receptor gene rearrangement.
Enzymatic amplification was performed in a Perkin Elmer
GenAmp PCR system 9600 using consensus primers for T-
cell receptor g chain Vg regions and a single consensus
primer for the Jg region” Ten microliters of PCR-
amplified product were resolved by electrophoresis on a
6% polyacrilamide gel stained with ethidium bromide and
visualized under ultraviolet light.

Three positive controls were used. The first control was
obtained from the bone marrow of a patient with T-cell
acute lymphoblastic leukemia that showed a positive band
at the Vg1-8 region (250 base pairs), and was negative at
the V@ and Vgl0-12 regions. The second was from another
patient with T-cell acute lymphoblastic leukemia that
showed a positive band at the V@ region (190 base pairs)
and was negative at the Vgl-8 and Vgl0-12 regions. The
third control was obtained from a patient with mycosis
fungoides that showed a rearranged band at Vgl0-12 (210
base pairs) and was negative at the Vgl-8 and V9 regions.
Discrete bands within the predicted size range were
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FIGURE 6A. Electrophoretogram showing rearrangement at the VV1-8g
region in samples from two other patients (lanes 2 and 4). Lane 1: normal
DNA; lanes 3 and 5: samples from two patients with negative
rearrangement; lane 6: positive control; lane 7: negative control; and lane
8: water.

FIGURE 6B. Electrophoretogram showing rearrangement of the V1-8g
region in samples from two patients (lanes 3 and 4). Lane 1: normal DNA;
lane 2: patient's sample with negative rearrangement; lane 5: positive
control; lane 6: negative control; and lane 7: water.

obtained by PCR amplifications with consensus primers for
Vgl0-12 and Jg primer.

Results

Pathologic Findings,
Expression

All 19 patients showed lymphoma of the large cell type.
Three cases showed an immunoblastic Ilymphoma
morphology (Figure 1). The cases showed extensive
invasion of the mucosa, adjacent soft tissue and bone.
Necrosis was a prominent feature. One characteristic

Immunohistochemistry and EBV
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TaBLe 1. Clinical and pathological data of 19 patients with sinonasal T-cell lymphoma.

Lymphoma
Age/Sex type Stage Treatment CD3 EBV TCR Follow-up Time
42/M LCL Il EAS Chemotherapy + ND ND DOD 11
25/M LCL NA No treatment + + - DOD 7
51/M IBL NA RT + Chemotherapy + + + DOD 6
73/IF LCL I EA No treatment + + - NA NA
10M IBL I EA RT + Chemotherapy + + + DOD 20
34/F LCL 111 EA RT + Chemotherapy + + DOD 12
30/M LCL Il EA Chemotherapy + + - DOD 3
65/F LCL 111 EA Chemotherapy + + + DOD 6
24/F IBL I EA Chemotherapy + + + DOD 3
73IM LCL NA NA + + ND NA NA
54/F LCL I EA Chemotherapy + - + DOD 1
70/M LCL | EA Chemotherapy + + ND AND 13
3UF LCL Il EB RT + Chemotherapy + + + DOD 2
36/M LCL | EA RT + Chemotherapy + + - AND 36
65/M LCL I EA RT + Chemotherapy - - + DOD 8
3UM LCL NA NA + + - NA NA
60/M LCL I EA Chemotherapy - AND 30
70/M LCL 111 EA Chemotherapy +3 + - AND 67
47/F LCL NA NA + + ND NA NA

RT=radiation therapy; Stage=clinica stage; TCR=T-cell receptor gene rearrangement; DOD=dead of disease; NA=data not available; ND=not done;
Time=follow-up in months; LCL=large cell lymphoma; AND=alive with no evidence of disease; | BL=immunoblastic lymphoma.

feature seen in almost al cases was perineural invasion
(Figure  2). Immunohistochemical  expression  of
membranous and/or cytoplasmic CD3 was seen in 17 cases
(84%) (Figure 3). CD57 expression was seen in only one
case and CD56 was seen in two cases. The expression was
only focal (Figure 4). In situ hybridization for EBV mRNA
expression was performed in 18 cases. Strong EBV mMRNA
expression was seen in the lymphoma cells in 15 cases
(79%) (Figure 5).

Molecular Studies

Extractable DNA could be obtained from 15 cases.
Seven of the 15 cases (46%) showed T-cell receptor g gene
rearrangement. The rearrangement was seen either in
discrete bands or as double bands, and was seen more
clearly in the Vgl-8 region (Figures 6A and B).

Clinical Data

One of the 15 patients with available clinical
information refused any form of therapy and was lost to
follow-up. The remaining 14 patients had mostly early
stage disease, ranging from |E to II1E. None of the patients
showed positive bone marrow involvement. Only one
patient exhibited B symptoms. The majority of the patients
had extensive local disease manifesting by massive soft
tissue and bone destruction and ulceration. All 14 patients
received combination chemotherapy regimens with or
without radiation therapy. Only four patients showed
complete remission and are alive with no evidence of
disease after a median follow-up period of 35 months. The
remaining 10 patients died of the disease after a median
follow-up of seven months. This included all seven patients
with positive T-cell receptor gene rearrangement. Table 1

shows the clinical, morphologica and molecular data
pertaining to al 19 patients studied.

Discussion

Lymphomas of the sinonasal tract are known to
represent a heterogeneous group of neoplasms.*® The
disease has been given several names, including midline
granuloma syndrome, lethal midline granuloma,
polymorphic  reticulosis and midline  destructive
granuloma.****° These terms are no longer acceptable, as
mogt, if not al, of these lesions have been proven to be
lymphomas. The classification of these lymphomas
continues to defy the efforts of lymphoma experts.*® The
inclusion of all sinonasal lymphomas into one category has
been attempted before”* A consensus meeting of
lymphoma experts from around the world attempting to
define lymphomas of the sinonasal tract concluded that
these tumors have very characteristic morphological,
immunophenotypic and molecular characteristics.*’ The
study concluded that these lymphomas usualy show a
morphologic spectrum, ranging from small to mixed to
large cell subtypes, with the chance of progression over
time. The cells of these lymphomas, according to the study,
are CD2+, CD3-, CD43+ and CD56/57+.

Most of the cases studied expressed Epstein-Barr virus
mRNA, and almost all the cases exhibited a germline DNA
pattern.?># Our study showed several differences. All our
cases were large cell lymphomas, which may suggest a
more advanced phase of the disease. The cases in the
consensus study showed a prominent angioinvasive pattern
which was not obvious in our cases. The main differences
are that most of our cases were strongly positive for CD3,
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TABLE 2.
lymphoma.

Immunophenotypic profile of the 19 cases of sinonasal

Patient CD3 CD43 CD56 CDS57
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and that close to half showed T-cell receptor g gene
rearrangement. These findings suggest that within the
category of sinonasal lymphoma, more that one distinct
disease pattern exists. One group of neoplasms represented
by our patients showed CD3 expression and a high
incidence of T-cell receptor gene rearrangement. Although
some studies have suggested that rare cases of sinonasal T-
cell lymphoma may show cytoplasmic CD3 expression and
T-cell receptor gene rearrangement,®*! the rarity of this
occurrence has led to their inclusion in the same category of
T and NK cdl lymphoma A study describing flow
cytometric and Southern blot analysis of 12 cases of large
granular cell malignant lymphoma has concluded that CD3
expression and T-cell receptor gene rearrangement are
sufficient evidence to rule out NK cell lymphoma?® Thisis
more evidence that T and NK cell lymphoma of the
sinonasal tract may even represent two distinct disease
entities that should not be lumped in the same category.

A study has suggested that EBV expression is mostly
seen in sinonasal lymphomas of the NK lineage and not
other phenotypes.*>** This finding has also been challenged
in our study. In spite of the strong CD3 expression in most
of our cases, over 80% of the tumors showed strong EBV
nuclear expression. It thus appears that although EBV may
play a pathogenetic role in the development of sinonasal
lymphoma, the final oncogenic event may lead to different
disease categories.

Reports on the biologica behavior of sinonasal
lymphomas have shown that five-year survival is in the
range of 50%.>** A large study reporting on the effect of
combined chemotherapy and radiation therapy showed that
the use of combined treatment modalities significantly
improved the five-year disease-free survival and overall
survival rates Unfortunately, the study did not describe
the different phenotypic characteristics of the lymphomas
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studied. Our patients showed a completely different pattern
of response. Only four of the 14 patients (28%) are alive
13, 30, 36 and 67 months, respectively, after treatment.
Interestingly, the tumors in three of the four patients
showed no evidence of T-cell receptor gene rearrangement.
The remaining 10 patients showed no or partial response to
therapy. The lymphoma in seven of these patients showed
T-cell receptor gene rearrangement. Whether T-cell
clonality has an impact on the biological behavior of these
tumors or not is a matter of speculation. The findings may
suggest, however, that clona restriction could represent
aggressive disease.

We thus conclude that sinonasal T-cell lymphomas may
represent a distinct category of neoplasms of the sinonasal
tract that perhaps shares a common pathogenetic pathway
with NK cell lymphoma related to Epstein-Barr virus, but
leading to two different disease processes. This category of
lymphoma that is phenotypically and genotypically
different from the more common NK cell subtype requires
further investigation. Whether CD3 antigen expression and
clonal restriction represent a more aggressive subtype of the
disease remains to be seen.
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