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Abstract We report on a patient with a rare hepato-
splenic YO T-cell lymphoma (y3 TCL) presenting clini-
cally with B-symptoms, hepatosplenomegaly and pancy-
topenia. During the initial stage of the disease the sparse
malignant cells could not be detected histologically. Fur-
thermore, their identification was obscured by massive
macrophage proliferation with haemophagocytosis in the
spleen. Diagnosis was established by detection of a clon-
al T-cell receptor (TcR) rearrangement and, retrospec-
tively, by demonstration of rare cells expressing an aber-
rant T-cell phenotype. The findings in this patient em-
phasize that minimal neoplastic T-cell infiltrates can lead
to severe clinical symptoms. Initial biopsy findings may
be misinterpreted as benign. Y& TCL may elaborate
Iymphokines that suppress haematopoiesis, leading to
pancytopenia and macrophage proliferation.
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Introduction

Peripheral T-cell lymphomas (PTCL) account for
15-20% of non-Hodgkin’s lymphomas in Western popu-
lations and occur more frequently than B-cell lympho-
mas in extranodal localizations. They usually express a
CD4+ CDS8- TcR off immunophenotype of normal ma-
ture helper T-cells with frequent concomitant loss of one
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or several pan-T-cell antigens in correlation with mono-
clonality [16]. We describe a patient suffering from a
rare and distinct type of PTCL showing a sinusal/sinuso-
idal infiltration in spleen, liver, bone marrow and subse-
quent spread to the peripheral blood. In addition, the tu-
mour cells expressed characteristically the rare vd TcR
along with a double negative CD4/CD8 phenotype. An
uncommon feature of the present patient’s illness at pre-
sentation was the discrepancy between the severity of the
disease and the relative paucity of the malignant cells,
which needed recourse to genotyping to allow their
discovery.

Clinical course

A 45-year-old man was admitted in May 1990 because of subfe-
brile temperatures, night sweats and recent weight loss. Physical
examination revealed splenomegaly but no palpable lymph nodes.
Initial laboratory values showed pancytopenia with a haemoglobin
of 9.4 g/dl, a white cell count of 1.4x10%1 with 68% lymphocytes
(mostly showing an irregular and indented nucleus), 11.5% granu-
locytes, 19% monocytes and a platelet count of 41x10%1. A bone
marrow biopsy showed stimulated haematopoiesis. Splenectomy,
abdominal lymph node biopsies and a liver wedge biopsy were
performed. Histological examination of the spleen showed a mas-
sive proliferation of macrophages with prominent haemophagocy-
tosis. In the liver only a small number of intrasinusoidal lympho-
cytes was observed. Immunohistochemical and genotypic analysis
of spleen and liver specimens raised the suspicion of an occult
lymphoma. The patient subsequently underwent chemotherapy
with endoxan 50 mg/day and prednisone. After a transient im-
provement he was readmitted in March 1991 with fever and hepa-
tomegaly with cholestasis. Throughout the entire course of the ill-
ness, the patient showed a variable, ultimately progressive neutro-
penia, always associated with marked monocytosis (20-70%). The
lymphocyte count varied from 20% to 60% with no obvious atyp-
ia, although some lymphocytes displayed irregularities of the nu-
cleus. A second liver biopsy revealed an increased number of in-
trasinusoidal lymphocytes compared with the first. This finding
was consistent with malignant lymphoma. The dose of endoxan
was increased to 100 mg/day. This regimen resulted in remission
of the fever and normalization of liver size and function. After re-
maining relatively stable for 2 years, the patient’s condition deteri-
orated rapidly with massive hepatomegaly, fever, thrombocytope-
nia and coagulation abnormalities developed in March 1993. For
the first time, not only the liver but also the bone marrow revealed
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Table 1 Phenotypic features of the clonal lymphocyte population [1] and TeRf [15] gene rearrangements by Southern blotting were

(p predigestion (0.1% pronase))

Antigen Clone Results
Frozen sections

CD1 Nal/342 -

CD2 T9-102 +

CD3 T3-4B52 +

CD5 DK23a -

CD7 DK242 -

CD4 Leu-32 -

CDS8 Leu-22 -
CD56 T1992 -
CD57 Leu-70 -
TcR chain BF1c (+)
TcR3 chain TcRd1¢ +
CD19 HD372 -
CD20 B1d -

| Heavy chains R1/692 -

A Light chains A-le -

¥ Light chains x-117¢ -
CD25 ACT-1a2 -
CD30 Ber-H22 -
CD74 CR3/432 -
Proliferating cell Ki-672 <5% (1990),
nuclear antigen ~80% (1993)
Paraffin sections

CD45 PD7/26,22B112 +
CD45R0O UCHLI12 +
CD43 MTIf +
CD20 1262 -
CD68 p KPia -

a2 DAKOPATTS, Glostrup, Denmark

b Becton Dickinson Immunocytometry Systems, Mountain View,
Calif., USA

¢ T Cell Sciences, Cambridge, Mass., USA

d Coulter Immunology, Hialeah, Fla., USA

e Biomedicals AG, Angst, Switzerland

f Biotest, Dreieich, Germany

a distinct neoplastic lymphoid infiltration. The patient was treated
with combined chemotherapy (7 cycles of VACOP-B), and be-
cause of poor response, with fludarabine. This treatment led to a
short partial remission. Subsequently the disease again progressed
rapidly, and the patient died 3 years and 6 months after the first
admission. No autopsy was performed.

Materials and methods

Fresh tissue samples were obtained from the following sites:
spleen in 1990, liver in 1990 and 1991, and bone marrow in 1993.
The samples were either shock frozen or fixed in 4% buffered for-
malin, embedded in paraffin, cut at 4 pm and stained with haema-
toxilin-eosin, van Gieson, period acid-Schiff, Giemsa and reticulin
stains. Bone marrow biopsies were embedded in methacrylate, cut
at 1 um and stained with May-Griinwald-Giemsa.

Immunohistochemical investigation was performed on forma-
lin-fixed deparaffinized tissue sections and on acetone-fixed cryo-
stat sections. The primary monoclonal mouse antibodies (mAb)
used in the study are listed in Table 1. Mouse antibodies were vi-
sualized using the ABC/peroxidase method (paraffin sections) or
an indirect immunoperoxidase staining procedure (cryostat sec-
tions). Paraffin and frozen sections of human tonsils were used as
controls. All technical controls were negative.

For genotypic analysis, genomic DNA was extracted from
snap-frozen biopsy samples according to standard procedures [2].
Original protocols to analyse immunoglobulin heavy (IgH) chain

slightly modified. To study rearrangements of the IgH gene locus,
HindIIl and Bgl/Il were used as restriction enzymes, whereas for
the TcRPB locus EcoRI, EcoRV, HindIll and Xbal restrictions were
used. The Southern blots were hybridized with digoxigenin-la-
belled probes covering a 0.7-kb-long genomic fragment immedi-
ately downstream of the JH region and with a TcR Cg; cDNA
probe, respectively. Detection was carried out by using a digoxige-
nin nucleic acid detection kit (Boehringer Mannheim, Germany).

Results
Morphological findings

The spleen was enlarged, weighing 2.5 kg and measuring
29%19x8 cm. The cut surface was dark red and soft. On
microscopic examination the normal structure was effaced
by a population of normal-looking activated histiocytes
mainly located in enlarged sinuses and showing a massive
phagocytosis of erythrocytes, and a small number of
mononuclear cells (Fig. 1). The residual splenic cell popu-
lation consisted of a few small, sometimes medium-sized
lymphocytes without obvious atypia. Some of these latter
cells corresponded to the morphologically undetectable
neoplastic cell population to be shown and discussed later.
No mitoses were seen. Small foci of reactive plasma cells
were scattered in the red pulp. The white pulp was re-
duced to a few residual areas. Lymph nodes in the hilum
of the spleen exhibited erythrophagocytizing macrophages
and plasmocytosis but an intact architecture.

The liver wedge biopsy performed at splenectomy ap-
peared normal apart from discretely proliferating macro-
phages, some displaying erythrophagocytosis, and few
small to medium-sized lymphocytes in the sinusoids
(Fig. 2a). Two needle biopsies of the liver, performed 10
months and 3 years (Fig. 2b) after splenectomy, showed
progressively distended sinusoids with increased tumour
cell infiltration. The tumour cells were slightly larger
than small lymphocytes. The nucleus was round or had
slightly irregular contours and contained dense chroma-
tin and only occasionally a nucleolus. The cytoplasmatic
rim was clear and slim. A few mitotic figures could be
detected. Macrophages were slightly increased and occa-
sionally showed erythrophagocytosis. Portal infiltration
was absent.

The bone marrow aspirate and the trephine biopsy per-
formed at admission showed a hypercellular marrow with
stimulated erythro- and megacaryopoiesis. Two months
later the bone marrow revealed progressive monocytosis.
Just before fulminating illness developed (March 1993),
the hypercellular marrow (15% monocytes) showed atyp-
ical lymphocytes (20%) (Fig. 3). Two months later mas-
sive infiltration of the bone marrow by neoplastic cells
(35-60%) was present, now showing a blast-like change.

Phenotyping

In paraffin sections the tumour cells expressed CD45,
CD45R0, CD43 and occasionally the activation antigen
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HLA-DR (CD74). The reactions for B-cell antigens
(CD20, immunoglobulins), CD30 and CD15 were nega-
tive.

On frozen sections (liver, spleen, bone marrow) the
neoplastic lymphoid T-cell population expressed a
CD2+, CD3+, ¥0 TcR + (Fig. 4b) phenotype. CD1, CD5,
CD7, CD4, CDS8, CD56, CD57 and aff TcR (Fig. 4a)
were not expressed. The proliferation rate of neoplastic
cells, estimated with the mAb Ki-67, progressed from
5-10% positive cells at the beginning of the disease to
80% in the last months before death (Table 1). Surface
marker analysis by FACS of peripheral blood mononu-
clear cells performed 5 months before death demonstrat-
ed CD2+ 53%, CD3+ 69%, CD4+ 7%, CD8+ 5%, all
values compatible with y& TCL.

Genotyping

In all tissues examined (spleen, liver, bone marrow aspi-
rate), Southern blot hybridizations with the TcR-C
probe demonstrated the presence of a clonal T-cell popu-
lation from the early course of the disease (Fig. 5). The
TcRf3 gene of the clonal cell population had undergone a
biallelic rearrangement, both of the Cf3, region, as re-
vealed by the appearance of two bands in addition to the
germline fragments in the EcoRI and the EcoRV digest.
The similar size differences between the rearranged frag-
ments and the germline CB,-band in both restrictions
were suggestive of only partial D-J-rearrangements of
both alleles. Since a partially rearranged TcRf gene did
not give rise to the expression of a functional off TcR,
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Fig. 3 Bone marow smear dur-
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we suspected that the clonal cells express a ¥6 TcR on
the cell surface. This rearrangement was subsequently
confirmed by immunohistochemistry as the majority of
lymphoid cells displayed surface staining with the anti-
TcR-d1 mAb, identifying them as tumour cells.

Discussion

To date, two different TcR types have been described.
While approximately 95% of normal T-cells circulating
in the peripheral blood express the off TcR, 2-5% of
these cells bear the yd TcR. Mature af T-cells express
cither CD4 or CD8 [17], whereas most thymic of3 T-cells

express both CD4 and CD8. In contrast, y0 T-cells are
primarily CD4- CD8- during thymic differentiation and
later in peripheral blood, while often expressing CD8 in
tissues such as the spleen and the intestine [3,10]. Al-
though still extremely rare, a growing number of yd TCL
are identified in tissues as the spleen and the skin, where
normal Y0 T-cells usually home.

The present hepatosplenic y0 TCL with its unusual
histological presentation caused problems in both clini-
cal and histological differential diagnosis. The patient’s
initial clinical presentation suggested a haemophagocytic
syndrome (HS). Although splenectomy revealed prolifer-
ated macrophages with erythrophagocytosis, evidence of
an HS could not be provided because erythrophagocyto-
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Fig. 5 TcR  gene rearrangement patterns of spleen (S), liver (L)
and bone marrow (B) biopsies taken in May 90, April 91 and June
93, respectively, are compared with the germline fragments (G)
from a fibroblast cell line on a non-radioactive Southern blot.
Bands representing clonal rearrangement products are marked
with an arrowhead, germline bands with a dash. The restriction
digestions with EcoRI and EcoRV cover rearrangements of the
Cb1 locus, HindIII and Xbal rearrangements of the Cb2 region

sis was absent in bone marrow and only minimal in the
liver. Owing to the lack of any pre-existing disease, this
incomplete form of HS was suggestive of an occult T-
cell lymphoma. However, due to their scantiness and
their small size, the tumour cells could not be identified
on conventional histological sections or bone marrow
smears. Furthermore, they resembled activated lymphoid
cells in the context of a massive erythrophagocytosis in
the spleen. Immunohistochemistry was difficult to inter-
pret: the splenic T-cell population expressed CD2 and
CD3 but intermingled proliferating and partially erythr-
ophagocytizing macrophages expressing CD45 and CD4
blurred the picture. Genotyping finally established clo-
nality by demonstrating the presence of a partially rear-
ranged, non-functional TcRf gene in both alleles. By im-
munoreactivity with TcR81 we confirmed that the small
number of neoplastic cells in fact expressed a functional
vo TcR. ‘

In type and distribution, the lymphoma described re-
sembles the 11 hepatosplenic ¥6 TCL reported in the lit-
erature [4,5,6,7,13,14]. In 1986 Gaulard et al. [6] first
recognized this form of PTCL infiltrating the spleen, liv-
er and bone marrow without nodal involvement. Subse-
quently, Gaulard’s group [7] suggested that an interac-
tion between neoplastic y0 cells and endothelial cells of
the spleen, liver and bone marrow could explain the pref-
erential homing of ¥& cells to these organs. Further re-
ports documented the ¥d form of the TcR by immunohis-
tochemical and genotypic analysis [5,7,8,11,13,14]. Only
one lymphoma expressed CDS8 [4] in contrast to a CD4-
CD8- phenotype of the other ten lymphomas, including
the tumour described here. In the majority of y0 TCL the
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marker for natural killer cells NKH-1 (CD56) was dem-
onstrated on tumour cells [4,7,14], but this marker was
absent in the present tumour. The last bone marrow biop-
sy performed shortly before death showed a blastic trans-
formation of the neoplastic T-cells. This morphological
change during the terminal phase of the disease has also
been described by others [14]. Of the other 11 patients
with hepatosplenic y0 TCL reported in the literature, on-
ly 1 had a seemingly slight erythrophagocytosis in the
spleen [13].

Cytopenias have been observed in the previously re-
ported patients with hepatosplenic y0 TCL [6,13,14] and
seem to be a characteristic haematological feature of this
clinicopathological entity. During the course of the dis-
ease of this patient, a variable degree of neutropenia was
observed. The association of neutropenia with T-cell
lymphomas has been described previously and was relat-
ed in part to the presence of anti-neutrophil antibodies
[12]. However, suppression of granulopoiesis associated
with T-cell malignancies by the production of lympho-
kines by the tumour cells is possibly more common. Re-
cently, Wilhelm’s group [18] showed a cutaneous Yo
TCL elaborated high serum levels of interferon-y, and
they demonstrated its suppressive effect on my-
eloid/monocyte colony formation units, leading to pro-
gressive neutropenia.

The association of haemophagocytosis with PTCL is
well known. Cytokines secreted by tumour cells have
been incriminated in stimulation of the monocyte/macro-
phage line. In our patient haemophagocytosis was pres-
ent, being observed mainly in the spleen in the initial
stage of the disease. It subsided after splenectomy, al-
though the disease and thus the tumour load progressed.
It may be suggested that lymphoma cells secreted a low
amount of cytokines that may have had a stimulating ef-
fect only on a macrophage-rich organ such as the spleen.
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