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evidence for B phenotype of the tumoral cells
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Lymphomatoid granulomatosis (LYG) was separated
from Wegener's granulomatosis by LIEBOw et al. [1] in
1972. It was described as a lesion predominantly invol-
ving the lungs, but also affecting other extranodal sites,
such as the upper respiratory tract, skin, kidneys and the
peripheral and central nervous systems, and characterized
by a polymorphic cellular infiltrate composed of lympho-
cytes, histiocytes, a few plasma cells and a varying num-
ber of medium-sized or large atypical cells. It is now well
established that most cases of LYG represent a true neo-
plastic affection.

In 1984, JAFFE [2] coined the term "angioimmuno-   pro-
liferative lesions" (AIL) to designate both LYG and poly-
morphic reticulosis because of their clinical and
histological similarities. A grading system based on the
number of atypical cells was then established [3]. Subse-
quent studies, using frozen-section immunostaining tech-
niques, identified a majority of cells as T-cells, leading to
the belief that AIL was a T-cell process, but a clonal rear-
rangement of T-cell receptor was seldom found [4–7].
More recently, several clinical and immunohistochemical
studies [8–11] using sections from formalin-fixed, paraf-
fin-embedded blocks showed that most LYG were, in fact,
B-cell neoplasias with a frequent monoclonal pattern
of immunoglobulin heavy or light chains. During the same
period, several studies of polymorphic reticulosis and an-
giocentric nasal lymphomas were published [12–15],
showing that the neoplastic cells have a peculiar T-cell
phenotype with a frequent expression of CD56. Molecular
studies rarely detected a clonal T-cell receptor gene rear-

rangement. It is now well established that LYG and angio-
centric T-cell lymphomas of the upper respiratory tract are
two distinct disorders.

The link between LYG to Epstein-Barr virus (EBV) is
well known [7, 16, 17]. Most recent studies detected it
only in B-cells [8–11].

The present study concerns four cases of LYG. The
phenotype of the tumoral cells was analysed, using in situ
hybridization to detect the presence of EBV and immuno-
histochemistry to analyse the expression of latent mem-
brane proteins (LMP)-1 and Epstein-Barr nuclear antigen
(EBNA)-2.

Materials and methods

Case selection

Eight cases diagnosed as LYG were found in the files
of the Department of Pathology of Hospices Civils de Lyon.
Representative haematoxylin, saffron and eosin-stained
sections were reviewed by five pathologists (Ph. Tanière,
F. Thivolet-Béjui, D. Vitrey, R. Loire, F. Berger), using a
multiheaded microscope.

The diagnostic criteria included a polymorphic cellular
infiltrate comprising lymphocytes, histiocytes, plasma cells
and varying numbers of atypical lymphoid cells, with
angiocentric and angiodestructive features. Cases with a
monotonous population of atypical lymphoid cells were
excluded from the study.
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ABSTRACT: Four cases of lymphomatoid granulomatosis are reported, three of
them involving the lung. Histological features included a true angiocentric and angi-
odestructive polymorphic cellular proliferation. This included histiocytes, plasma
cells, many reactive T-cells and rare large, atypical cells which were of the B pheno-
type. Epstein-Barr virus was detected in the atypical cells by in situ hybridization in
three cases, with expression of both latent membrane proteins (LMP)-1 and Epstein-
Barr nuclear antigen-2 in two cases and expression of only LMP-1 in the third case. 

Expression of both of these proteins suggests a defect in the T-cell-mediated immu-
nity and that Epstein-Barr virus is not only a silent passenger but may also be in-
volved in the pathogenesis of the disease. This could have implications for therapy.
Eur Respir J 1998; 12: 102–106.

Laboratoires *d'Anatomie Pathologique de
l'Hôpital E. Herriot, +de l'Hôpital de la
Croix Rousse, ‡du Centre Hospitalier Lyon-
Sud, #de l'Hôpital Cardio-vasculaire et Pneu-
mologique Louis Pradel and §Service de
Pneumologie, Hôpital Cardio-vasculaire et
Pneumologique Louis Pradel, Lyon, France.
Correspondence: F. Berger, Laboratoire
Central d'Anatomie Pathologique, Bat 10,
Hôpital E Herriot, 1, place d'Arsonval,
69437 Lyon Cedex 03, France
Fax: 33 472116891
Keywords: Angiocentric lymphoma, angio-
immunoproliferative lesion, Epstein-Barr
nuclear antigen-2, Epstein-Barr virus, latent
membrane protein, lymphomatoid granu-
lomatosis
Received: January 30 1998
Accepted after revision April 18 1998
Supported in part by PHRC (1993 004 and
1993-005) and La Ligue contre le Cancer
(Comité de la Drôme).



LYMPHOMATOID GRANULOMATOSIS 103

Immunophenotypic analysis

Immunohistochemical stains were performed on 5 µm-
thick sections from representative aqueous Bouin's solu-
tion-fixed, paraffin-embedded blocks of each case using a
standard biotin-streptavidin (Dako, Glostrup, Denmark)
method. The monoclonal antibodies used are listed in
table 1.

In situ hybridization and immunohistochemistry

The hybridization technique and the immunohisto-
chemical reactions for CD20 and CD3 were performed on
three consecutive sections for each sample. Oligonu-
cleotides complementary to a portion of the EBV early
ribonucleic acid (RNA) (EBER) were used as describ-
ed previously [18] with the following modifications: the
staining consisted of a first-stage incubation with a mono-
clonal mouse antibody to digoxigenin (Dako); after wash-
ing, a biotin-conjugated sheep antimouse goat antibody
(Dako) was applied before a third stage of streptavi-
din-conjugated alkaline phosphatase. Finally, the antigen-
antibody complex was vizualized using a chromogenic
peroxidase substrate solution (Dako). The slides were
counterstained with haematoxylin and mounted with gly-
cergel. The pattern of EBV latent expression was further
studied in positive cases by using a monoclonal antibody
to EBNA-2 (EBNA-2/R3) [19] and a cocktail of four mono-
clonal antibodies to LMP-1 (Dako). B-cell leukaemia-lym-
phoma (Bcl-2) (Dako) expression was evaluated in those
cases expressing LMP-1.

Monoclonality could not be tested because: 1) no fro-
zen material was available; and 2) the tissues had been
fixed in Bouin's solution.

Results

The diagnosis of LYG was upheld in four of the eight
cases reviewed. One case was excluded because insuffi-
cient tissue was available for study and three cases be-
cause they were thought to represent other entities (one
pulmonary diffuse large B-cell lymphoma, one pulmonary
peripheral large T-cell lymphoma and one pulmonary
mucosa-associated lymphoid tissue (MALT)-B cell lym-
phoma of mixed low and high grade).

Clinical findings

The clinical findings of the four patients, consisting of
three males and one female, are summarized in table 2.

Case 1. In 1979, a 36 yr old male presented with weight
loss, skin lesions and peripheral lymphadenopathy. Labo-
ratory investigation revealed a T-cell lymphopenia. A
bilateral pulmonary infiltrate and a necrotic nodule rap-
idly appeared. The diagnosis of LYG was made after
biopsy   of a peripheral lymph node. The patient was
treated with combination chemotherapy but died of the
disease 18 months after the diagnosis. Autopsy revealed
lesions of the lungs, spleen, liver and kidneys.

Case 2. In 1986, a 64 yr old male was found to have a
nodule in the left lower lobe during routine chest radiogra-
phy. The patient was asymptomatic. A lobectomy was
performed and the diagnosis of LYG was made. The
patient received no adjuvant therapy. Ten months later, the
pati-ent returned with intestinal obstruction. At laparot-
omy, a mesenteric mass was found and resected. The
microscopic features were similar to those in the lung
lesions. The pat-ient began combination chemotherapy.
The patient was well 4 yrs later, but was then lost to fol-
low-up.

Case 3. In 1984, a 46 yr old male presented with abdo-
minal pain and peripheral lymphadenopathy. Radiological
investigation revealed mediastinal lymphadenopathy, sple-

Table 1.  –  Immunostains used for analysis of paraffin
sections from patients with lymphomatoid granulomatosis

Antigen Antibody Supplier Specificity Dilution

CD20
CD3
EMA

CD68
CD30

L26
Polyclonal

Monoclonal

KP1
BerH2

Dako
Dako
Dako

Dako
Dako

B-lymphocytes
T-lymphocytes
Epithelial cells,

plasma cells
Histiocytes

Sternberg cells,
immunoblasts

1:100
1:100

1:100
1:50
1:10

Table 2.  –  Summary of clinical findings in four patients with lymphomatoid granulomatosis

Case
no.

Age
yrs

Sex Sites of
involvement

Treatment Outcome

1

2

3

4

36

64

46

60

M

M

M

F

Lung
Skin
Lymph nodes
Spleen
Liver
Kidney
Lung
Small bowel
Lymph nodes
CNS
Spleen
Liver
Lung

Chemotherapy

Chemotherapy

None

Chemotherapy

Dead of disease
(18 months)

Alive at 4 yrs:
lost to follow-up
Dead of disease
(a few weeks)

Alive at 10 months
with local evolutive
disease

M: male; F: female; CNS: central nervous system.
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nomegaly and a cerebral lesion. There was no pulmonary
lesion. Splenectomy and a surgical liver biopsy were per-
formed. The microscopic features were those of LYG. The
patient died soon afterwards. Autopsy was not permitted.

Case 4. In March 1995, a 60 yr old female presented with
weight loss and asthenia. The patient had no notable past
medical history. Chest radiography revealed the presence
of bilateral pulmonary nodules of variable size (0.5–5 cm)
(fig. 1). A surgical biopsy was performed. The histologi-
cal features were those of LYG. No other localization of
the disease was detected. The patient was started on com-
bination chemotherapy. The patient was still alive in Feb-
ruary 1997 with partial regression of the pulmonary
nodules.

Histopathological and immunohistochemical findings

All four cases satisfied the criteria for LYG. Most cells
were small lymphocytes. There were also numerous his-
tiocytes and a few plasma cells. Interspersed with these
populations were rare atypical, large cells which in some

cases resembled Reed-Sternberg cells (fig. 2). Mitotic
figures were inconspicuous. The infiltrate showed angio-
centric and angiodestructive patterns with large necrotic
acellular areas (figs. 3 and 4).

Most of the small lymphocytes were stained with anti-
body to CD3. The histiocytes stained positively with KP1.
The rare atypical large cells all stained with CD20 but

Fig. 1.  –  Case 4: chest radiograph showing the presence of bilateral
pulmonary nodules of variable sizes (0.5–5 cm).

Fig. 2.  –  Case 4: open-lung biopsy showing granulomatous infiltrate
made of normal lymphocytes, few histiocytes and rare large, atypical
cells which sometimes resemble Reed-Sternberg cells (haematoxylin-
eosin-saffron stain). (Internal scale bar = 25 µm).

Fig. 3.  –  Case 1: pulmonary sample from autopsy at low magnification
showing vascular involvement in a necrotic nodule with a transmural
granulomatous infiltrate (haematoxylin-eosin-saffron stain). (Internal
scale bar = 170 µm).

Fig. 4.  –  Case 4: open-lung biopsy showing transmural granulomatous
infiltrate in the wall of an artery (haematoxylin-eosin-saffron stain).
(Internal scale bar = 60 µm).

Fig. 5.  –  Case 1: open-lung biopsy. The large atypical B cells expre-
ssed latent membrane protein with a positive staining peroxidase-anti-
peroxidase method in the cytoplasm and Epstein-Barr nuclear antigen-2
(inset) with a positive staining (alkaline phosphatase procedure) in the
nucleus. Counterstained with haematoxylin. (Internal scale bar = 25 µm).
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remained negative for CD30 and epithelial membrane
antigen (EMA).

Association with Epstein-Barr virus

EBV RNA in situ hybridization showed positive cells in
three of the four cases (cases 1, 2 and 4). The staining was
limited to the large cells expressing CD20. LMP-1 posi-
tive staining was found in the large atypical cells in the
three cases expressing EBV RNA; EBNA-2 was found in
only two of these cases (cases 1 and 2) (fig. 5). Tumoral
cells also expressed Bcl-2 in the three cases expressing
EBV.

Discussion

The four cases of LYG reported herein were of B phe-
notype. This is in agreement with recent studies [8–11],
based on paraffin-section immunostains. Many of the cas-
es reported by GUINEE et al. [8] and MYERS et al. [9] had pre-
viously been diagnosed as malignant lymphomas of T-cell
phenotype, based on the evaluation of frozen-section
immunostains. In fact, these techniques failed to demon-
strate the presence of rare B-cells among the large number
of reactive non-neoplastic T-cells because of the poor pre-
servation of the morphology.

Several studies have demonstrated the link of LYG to
EBV using polymerase chain reaction (PCR) or Southern
blot analysis [7, 16, 17]. Using a double-labelling tech-
nique, some authors [8–10] recently showed the virus to
be located in the large atypical cells of B-phenotype. MYERS

et al. [9] were unable to detect the virus in their three
cases of T-phenotype. The double-labelling technique was
not used in the present study, but the analysis of three con-
secutive sections revealed EBV genome in the large cells
of B phenotype in three out of our four cases.

LMP-1 and EBNA-2 protein expression has not yet
been studied in LYG. They are known to have oncogenic
properties. LMP-1 induces the expression of the Bcl-2
gene [20, 21], protecting the cells from apoptosis, and has
transforming activity in fibroblasts [22]; EBNA-2 can
induce the expression of numerous cellular and viral on-
cogenes [23–25]. Therefore, the presence of these two
proteins in tumoral cells suggests that EBV is not simply a
silent passenger but may play a role in the pathogenesis of
the disease. They are also immunogenic proteins, induc-
ing a T-cell-mediated reaction with destruction of the
EBV-infected cells [25]. LMP-1 and EBNA-2 expression
in tumoral cells is therefore related to a defect in the T-
cell-mediated immune response. The combined expres-
sion of these two proteins has been detected exclusively in
post-transplantation and human immunodeficiency virus
(HIV)-related lymphoproliferative diseases [26]. The det-
ection of these latent viral proteins in LYG is in agreement
with the several reports of the disease occurring in the set-
ting of immunodeficiency, such as following organ trans-
plantation [27] or immunosuppressive therapy [28] or in
acquired immunodeficiency syndrome (AIDS) patients
[29–31]. Moreover, many authors have pointed out the
presence of biological immune disorders in LYG such as
lymphopenia, anergy, decrease in the in vitro reactivity to
mitogens and antigens or inversion of the T4/T8 ratio [32–

34]. Furthermore, lymphopenia without clinical manifes-
tations of immunodepression was noted in case 1.

Therefore, lymphomatoid granulomatosis seems to re-
present, in most cases, an Epstein-Barr virus-related
lymphoproliferation of the B-cell lineage preferentially
arising in patients with immune disorders. This could have
implications in therapy. By analogy with the post-trans-
plant lymphoproliferative diseases, it can be suggested
that immunomodulation and/or antivirals should be tested.
WYNDHAM et al. [10] showed that three of four low-grade
lymphomatoid granulomatosis cases treated with inter-
feron-α2b were alive and disease free at 36, 43 and 60
months. This needs to be confirmed by further studies but
such an approach could be of great interest in low-grade
lymphomatoid granulomatosis.
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