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Summary. Immunostaining of frozen sections from
a mediastinal T lymphoblastic lymphoma (T-LL)
revealed the existence of two neoplatic cell popula-
tions characterized by different degrees of matura-
tion. Several large nodules of 3A1+/T11+/T9+
T6—/T4—/T8—/T3— lymphoid cells, resembling
normal early thymocytes, were surrounded by
3A14+ /T +/T94/T6+/T4+/T8+/T3—  cells
resembling normal cortical thymocytes. The junc-
tional area between early and cortical lymphocytes
was occupied by numerous Leu-M3+ /PAM-1+/
DR + reticular macrophages which were also char-
acterized by J S reactivity. Cytokeratin + /keratin +
epithelial cells were absent. Immunostaining of
paraffin sections and of cytocentrifuge smears ob-
tained from tumour cell suspensions revealed that
a consistent percentage (8% ) of neoplastic lympho-
blasts were S-100+4. Our findings are consistent
with a cortical T-LL presenting areas of dedifferen-
tiated cells or, alternatively, with an early T-LL
whose cells were able to differentiate into cortical
thymocytes, perhaps through the interaction with
a specialized subset of J5+4 macrophages.
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Introduction

Neoplastic transformation of haemopoietic cells is
often associated with maturation arrest and uncou-
pling of proliferation and differentiation (Greaves
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et al. 1986). The maturation block, however, is not
always irreversible since it has been demonstrated
that a variety of stimuli from different sources can
induce terminal differentiation of acute leukemia
cells in vitro (Gabrilove et al. 1985); this evidence
suggests that the genetic material regulating matu-
ration is not always compromised by the transfor-
mation event.

T Acute Lymphoblastic Leukaemia (T-ALL)
and T Lymphoblastic Lymphomas (T-LL) are
composed of lymphoid cells having enzymatic and
antigenic properties similar to those of normal thy-
mocytes at different maturation stages (Reinherz
et al. 1980). Moreover, immunological character-
izations of T-ALL/T-LL have demonstrated that
the neoplastic cell populations are uniformly ar-
rested at a definite maturation stage allowing tu-
mour classification as early, cortical or medullary
type (Greaves etal. 1981; Bernard etal. 1981;
Weiss et al. 1986).

In the present paper we describe a case of me-
diastinal T-LL in which two neoplastic cell popula-
tions, one resembling early thymocytes and the
other similar to cortical thymocytes, were coex-
isting within the tumour. The possibility is dis-
cussed that this composite T-LL is derived from
neoplastic cells having the capacity to progress
along the maturation pathway in a way similar
to that of normal thymocytes.

Materials and methods

Fresh tissue specimens obtained from an anterior mediastinal
mass were processed to obtain acetone-fixed cryostat sections,
formalin-fixed paraffin-embedded sections and single cell sus-
pensions.

Cryostat sections were stained with one of the following
antibodies: OKT3, OKT4, OKT6, OKT8, OKT9, OKT10,
OKT11, OKT16, OKM-1, OKla-1, anti-Cytokeratin A, anti-
Keratin B (Ortho Pharmaceutical, Raritan, N.J., USA), Leu-
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Fig. 1. Anterior mediastinal mass from a 16
year old female patient. The tumor is
characterized by a diffuse proliferation of small
and medium-sized lymphoid cells with
convoluted nuclei (Giemsa, x 352)

Fig. 2. Mediastinal T lymphoblastic lymphoma.
Immunostaining of frozen sections showing the
phenotypic heterogeneity of the neoplastic cell
population. a A large nodule of T6— cells is
surrounded by numerous T6+ cells with
scattered eosinophils (x 100). b Higher
magnification of the transition area showing the
intimate commixture of negative and positive
lymphoid cells ( x 400). (Avidin-biotin
immunoperoxidase, counterstained with
Haematoxylyn)
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M3 (Becton Dickinson, Sunnyvale, CA, USA), J5 (Coulter
Clone, Hialeah, FL, USA) anti-Factor VIII Related Antigens
(F VIII-RA) and antiproliferating cells (Ki-67) (Dakopatts,
Denmark) and PAM-1. PAM-1 monoclonal antibody was ra-
ised against pulmonary alveolar macrophages (Biondi et al.
1984) and is highly specific for tissue macrophages (Kobzik
et al.). Except for anti F-VIII-RA, which was a rabbit poly-
specific serum, slides were incubated with biotin-conjugated
horse anti-mouse immunoglobulin antibodies and then with
avidin-biotin peroxidase complex (PK 4002; Vector Laborato-
ries, Burlingame, CA, USA). The sections were finally incu-
bated with 0.03% H,0, and 0.06% 3,3’-diaminobenzidine
(BDH Chemicals, UK) for 3-5 min. In negative controls the
primary antiserum was omitted. Endogenous peroxidase was
inhibited by pre-incubation in 1% H,0, in PBS for 30 min.
Paraffin sections were stained with haematoxylyn-eosin or were
immunostained for S-100 protein, muramidase, o1-antitrypsin
(AAT), al-anti-chimotrypsin (AACT) using rabbit polyspecific
sera (Dakopatts, Denmark). Paraffin sections were incubated
with optimal dilutions (1:500—1:1,000) of the specific serum
for 12 h, then with a 1:50 dilution of a goat anti-rabbit serum
(Dakopatts, Denmark) for 30 min, and treated for 30 min with
PAP (1:100) (Dakopatts, Denmark). The reaction product was
developed as above described.

Cytocentrifuge smears from lymph node cell suspensions
were acetone-fixed and were immunostained as previously de-
scribed for cryostat sections. Cryostat sections and cytocentri-
fuge smears were also stained for acid phosphatase (AP) and
for a-naphtyl-acetate esterase (ANAE).

Results

An anterior mediastinal mass, infiltrating pleura
and pericardium, was surgically removed from a
16 year old female. Histologically, the tumour was
characterized by a diffuse proliferation of small
and medium-sized lymphoid cells with convoluted
nuclei (Fig. 1). A starry-sky pattern, due to histio-
cytes with ingested lymphoid cells, was evident in

some areas. Immunostaining of frozen sections re-
vealed that the neoplastic cell population was not
homogeneous in terms of surface phenotypes. In
fact, several large nodules of 3A1+/T11+/T9+/
T6—/T4—/T8—/T3—/DR~ cells were sur-
rounded by a population mainly composed of
3A1 4 /T11+/T9+ /T6+ T4+ /T8 + /T3~ /DR —
cells (Fig. 2). Both cell populations were highly
proliferating as demonstrated by the presence of
numerous Ki-67+ cells. The periphery of the nod-
ules was occupied by numerous Leu-M3 + /PAM-
1+ /ANAE+/AP+ /DR + reticular histiocytes
(Fig. 3). Histiocytes with a similar antigenic profile
were scattered singly in tumour areas composed
of cortical thymocytes. J5 staining was detected
on Té+ lymphoid cells, as previously described
(Greaves et al. 1981; Hsu and Jaffe 1985; Weiss
et al. 1986), but was also consistently observed on
cells closely resembling reticular histiocytes. The
vascular endothelium was FVIII—RA+ /DR +.
Immunostaining with monoclonal antibodies di-
rected against cytokeratin and keratin failed to
demonstrate positive cells. On paraffin sections it
was found that tumour associated macrophages
were AAT+/AACT+ and that numerous puta-
tive neoplastic lymphocytes were characterized by
immunoreactivity for S-100 protein. On cytocentri-
fuge smears, about 70% of cells showed a perinu-
clear dot of AP reactivity. Immunostaining of cyto-
centrifuge smears obtained from the tumour cell
suspension confirmed the phenotypic heterogene-
ity of the neoplastic cell population (95% 3A1+/
T9+; 30-40% T6+/T4+/T8+) and allowed to
establish that 8% of neoplastic lymphocytes were
S-100+4-.
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Discussion

In the present paper we describe a mediastinal T
lymphoblastic lymphoma characterized by a com-
posite immunohistochemical pattern. The diagno-
sis of T-LLLL was supported by the morphological
aspect of the tumour, by the positive staining of
neoplastic cells for T lymphocyte markers and by
the absence of cytokeratin+ /keratin+ epithelial
cells which are always present in lymphocytic thy-
momas of cortical type (Battiflora et al. 1980). On
frozen sections it was demonstrated that two T
cell populations, with different degrees of matura-
tion but with similar proliferative capacity, coex-
isted within the tumour. In fact, several large nod-
ules of cells with antigenic profiles resembling
those of early thymocytes were surrounded by
other neoplastic cells similar to cortical thymo-
cytes. Two interpretations may be proposed to ex-
plain our findings: either the tumour was a cortical
T-LL containing areas of dedifferentiated cells, or
it was an early T-LL in which neoplastic cells re-
tained the capacity to differentiate into cortical
thymocytes. The first interpretation seems to be
difficult to reconcile with the multicentricity of de-
differentiated areas and with the coherent expres-
sion by dedifferentiated cells of surface phenotypes
similar to those of early thymocytes. On the other
hand, the prominent and constant presence of
histiocytes in the junction area between early and
cortical cells may support the second interpreta-
tion. In fact, it is generally believed that intra-
thymic maturation of normal thymocytes requires
interactions with thymic macrophages and reti-
culo-epithelial nurse cells (van den Wijngaert et al.
1983); moreover it has been demonstrated that
thymic macrophages are able to promote thymo-
cyte differentiation in vitro (Beller and Unanue
1978). Thus, it can be speculated that neoplastic
early thymocytes were still able to interact func-
tionally with macrophages and, hence, to further
differentiate into cortical thymocytes.

Scattered macrophages are frequently present
in T-LL and may confer on the tumour a starry-
sky appearance similar to that of Burkitt-type B-
LL (Lennert 1978). In our case, we have found
that tumour associated macrophages were Leu-
M3+ /PAM-1+/AAT+/AACT 4+, like tissue
macrophages of other lymphoid organs (Dimitriu-
Bona et al. 1983; Kobzik et al. 1985; Motoi et al.
1980). Furthermore, we have presented circum-
stantial evidence indicating that these cells were
also J5+, like normal bone marrow macrophages
(Lai et al. 1985). Therefore, it seems possible that
J5 expression is restricted to a specialized subset
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of macrophages which are often associated with
immature haematopoietic cells. These observations
may further indicate that macrophages in T-LLs
are not merely reactive, but play an active role
in tumour development.

Immunostaining of tumour sections and cyto-
centrifuge smears revealed that about 8% of neo-
plastic lymphoblasts were S-100+. In lymphoid
tissues, immunoreactivity for S-100 protein was
first recognized on interdigitating reticulum cells
(Takahashi et al. 1981), but was then detected in
a subpopulation of circulating T8 + lymphocytes
(Takahashi et al. 1985) and in lymphocyte-like cells
located in the T dependent areas of normal lym-
phoid tissues (Uccini et al. 1986). Morcover, we
have observed a T8+ lymphoma which evolved
shortly after in a S-100+ large cell tumour (Ruco
et al. 1984). All these findings may indicate that
S-100 protein is also a marker for a subset of nor-
mal T lymphocytes and may suggest that a minori-
ty of neoplastic lymphoblasts retained the capacity
to acquire this antigenic specificity.

The demonstration of subpopulations of neo-
plastic cells expressing different degrees of matura-
tion in the same tumour may help in understanding
some clinical aspects of the disease. In fact, it has
been reported that a) Neoplastic cells of T Acute
Lymphoblastic Leukaemia are often more imma-
ture than those of T-LL (Bernard etal. 1981;
Weiss et al. 1986). b) Frank leukaemic conversion
of T-LL is associated with regression of the differ-
entiative status of neoplastic cells (Bernard et al.
1982). ¢) Changes in surface antigens on malignant
T cells are frequently present in patients at relapse
(Bernard et al. 1982). Therefore, it is possible that
some of these observations may be related to the
different homing capacity of neoplastic subclones
which are already present in the primary tumour
and which may be further selected by chemothera-

py.

References

Battiflora H, Sun TT, Bahu RM, Rao S (1980) The use of
antikeratin antiserum as a diagnostic tool: thymoma versus
lymphoma. Hum Pathol 11:635-641

Beller DI, Unanue ER (1978) Thymic macrophages modulate
one stage of T cell differentiation in vitro. J Immunol
121:1861-1864

Bernard A, Boumsell L,Reinherz EL, Nadler LM, Ritz J, Cop-
pin H, Richard Y, Valensi F, Flandrin G, Dasset J, Lemerle
J, Schiossman SF (1981) Cell surface characterization of
malignant T cells from lymphoblastic lymphoma using
monoclonal antibodies. Evidence for phenotypic differences
between malignant T cells from patients with acute lympho-
blastic leukemia and lymphoblastic lymphoma. Blood
57:1105-1110



L.P. Ruco et al.: Differentiation in lymphoma

Bernard A, Raynal B, Lemerle J, Boumsell L (1982) Changes
in surface antigens on malignant T cells from lymphoblastic
lymphomas at relapse: an appraisal with monoclonal anti-
bodies and microfluorometry. Blood 59:809-815

Biondi A, Rossing TH, Bennett J, Todd RF (1984) Surface
membrane heterogeneity among human mononuclear pha-
gocytes. J Immunol 132:1237-1243

Dimitriu-Bona A, Burmester GR, Waters SJ, Winchester RJ
(1983) Human mononuclear phagocyte differentiation anti-
gens. 1. Patterns of antigenic expression on the surface of
human monocytes and macrophages defined by monoclonal
antibodies. J Immunol 130:145-152

Gabrilove JL, Welte K, Lu L, Castro-Malaspina H, Moore
MAS (1985) Constitutive production of leukemia differenti-
ation, colony-stimulating, erythroid burst-promoting, and
pluripoietic factors by a human hepatoma cell line: charac-
terization of the leukemia differentiation factor. Blood
66:407-415

Greaves MF, Rao J, Hariri G, Verbi W, Catovsky D, Kung
P, Goldstein G (1981) Phenotypic heterogeneity and cellular
origins of T cell malignancies. Leukemia Res 5:281-299

Greaves MF, Chan LC, Furley AJW, Watt SM, Molgaard HV
(1986) Lineage promiscuity in haemopoietic differentiation
and leukemia. Blood 67:1-11

Hsu SM, Jaffe ES (1985) Phenotypic expression of T lympho-
cytes in thymus and peripheral lymphoid tissues. Am J Pa-
thol 121:69-78

Kobzik L, Godlesk JJ, Biondi A, O’Hara C, Todd RJ (1985)
Immunohistologic analysis of human pulmonary alveolar
macrophage antigen. Clin Immunol Immunopathol
37:213-217

Lai AP, Moss FM, Armitage RJ, Cawley JC (1985) Bone mar-
row macrophages and megakaryocytes express common
acute lymphoblastic leukaemia antigen. Leukemia Res
9:1155-1159

Lennert K (1978) Classification of non-Hodgkin’s lymphomas.
In: Uehlinger E (ed) Malignant lymphomas other than
Hodgkin’s disease. Springer, Berlin, Heidelberg, New York

447

Motoi M, Stein H, Lennert K (1980) Demonstration of lyso-
zyme, antichymotrypsin, al-antitrypsin, albumin and trans-
ferrin with the immunoperoxidase method in lymph node
cells. Virchows Arch (Cell Pathol) 35:73-82

Reinherz EL, Kung PC, Goldstein G, Levey RH, Schlossman
SF (1980) Discrete stages of human intrathymic differentia-
tion: Analysis of normal thymocyte and leukemic lympho-
blasts of T cell lineage. Proc Natl Acad Sci USA
77:1588-1592

Ruco LP, Stoppacciaro A, Barsotti P, Vitolo D, Mirolo M,
Cassano AM, Guglielmi C, Mandelli F, Uccini S, Baroni
CD (1984) S-100 4+ lymph node neoplasm: Report of a case
with histological and immunological features intermediate
between T cell lymphoma and malignant histiocytosis. Vir-
chows Arch (Pathol Anat) 404:351-358

Takahashi K, Yamaguchi H, Ishizeki J, Nakajima T, Nakazato
J (1981) Immunohistochemical and immunoelectron micro-
scopic localization of S-100 protein in the interdigitating
reticulum cells of human lymph node. Virchows Arch (Cell
Pathol) 37:125-135

Takahashi K, Isobe T, Ohtsuky Y, Sonobe H, Yamaguchi H,
Akagi T (1985) S-100 protein positive human T lympho-
cytes. Am J Clin Pathol 83:69-72

Uccini 8, Vitolo D, Stoppacciaro A, Paliotta D, Cassano AM,
Barsotti P, Ruco LP,Baroni CD (1986) Immunoreactivity
for S-100 protein in dendritic and in lymphocyte-like cells
in human lymphoid tissues. Virchows Arch (Cell Pathol)
52:129-141

van den Wijngaert FP, Rademakers LHPM, Schuurman HJ,
de Weger RA, Kater L (1983) Identification and in situ
localization of the “thymic nurse cell” in man. J Immunol
130:2348-2351

Weiss LM, Bindl JM, Picozzi VJ, Link MP, Warnke RA (1986)
Lymphoblastic lymphoma: An immunophenotype study of
26 cases with comparison of T cell acute lymphoblastic leu-
kemia. Blood 67:474-478

Accepted October 1, 1986



