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Non-neoplastic pulmonary lymphoid lesions

W D Travis, J R Galvin

Pulmonary lymphoid lesions encompass a
spectrum of inflammatory and reactive lesions
that are often diYcult to diagnose since they
are diYcult to diVerentiate from other reactive
and neoplastic entities (box 1). Understanding
these lymphoid lesions is complicated by the
evolution of concepts, criteria, and terminology
over the past few decades. This review will
attempt to summarise a historical perspective
on this subject and present the current
concepts of pulmonary lymphoid lesions.

This review will focus on the major pulmo-
nary non-neoplastic lymphoid lesions which
include intrapulmonary lymph nodes, follicular
bronchitis/bronchiolitis, lymphocytic intersti-
tial pneumonia, and nodular lymphoid
hyperplasia.1–3 The terms “lymphocytic inter-
stitial pneumonia” or “diVuse lymphoid hyper-
plasia” have sometimes been used for both

lymphocytic interstitial pneumonia and follicu-
lar bronchiolitis. However, in this review
lymphocytic interstitial pneumonia and follicu-
lar bronchiolitis are regarded separately.

Intrapulmonary lymph nodes
Intrapulmonary lymph nodes in the periphery
of the lung are usually situated in a subpleural
location or adjacent to interlobular septa.2 In
one necropsy study they were found in the
lungs of 18% of patients.4

CLINICAL AND RADIOLOGICAL FEATURES

They are usually discovered as an incidental
radiographic finding in an asymptomatic pa-
tient.2 Most patients who undergo resection for
intraparenchymal lymph nodes are middle
aged or older and have a history of cigarette
smoking and organic dust exposure.2 They may
be solitary or multiple.

PATHOLOGICAL FEATURES

Grossly, they appear as grey, brown, or black
round to oval-shaped nodules beneath the
pleura. Histologically, they consist of circum-
scribed nodules of lymphoid tissue that are not
encapsulated, but usually border on the pleura
or interlobular septa (fig 1).2 Germinal centres
may be seen but are frequently absent (fig 1).
Histiocytes containing dust pigment and/or
birefringent particles are usually present and
are often prominent. The birefringent particles
typically have a needle-like shape and represent
silica. According to Kradin and Mark,2 50% of
surgically resected intrapulmonary lymph
nodes contain hyalinised silicotic nodules and
ectatic lymphatic channels. Based on this
observation, they speculated that development
of intrapulmonary lymph nodes results from
the presence of inorganic dust and lymphatic
obstruction.

Follicular bronchiolitis
Follicular bronchiolitis is also known as hyper-
plasia of the bronchial associated lymphoid tis-
sue (BALT) or hyperplasia of the mucosal
associated lymphoid tissue (MALT), and
pulmonary lymphoid hyperplasia. Bienenstock
et al have published several classical studies of
the BALT.5 6 They described the lymphoid
aggregates along the bifurcation of the bronchi-
oles and along the lymphatic routes. The lym-
phoepithelium was defined as the mucosal epi-
thelium, which often contained infiltrating

Non-neoplastic
+ Intrapulmonary lymph node
+ Follicular bronchiolitis (diVuse lymphoid

or MALT hyperplasia)
+ Lymphocytic interstitial pneumonia
+ Nodular lymphoid hyperplasia
+ Castleman’s disease

Neoplastic
MALIGNANT LYMPHOMA

Non-Hodgkin’s lymphoma
(1) B cell
+ Extranodal marginal zone B cell

lymphoma of MALT type
+ Lymphomatoid granulomatosis
+ DiVuse large cell lymphoma
+ Lymphoplasmacytic lymphoma
+ Plasmacytoma
(2) T cell
+ Peripheral T cell lymphoma
+ Anaplastic large cell lymphoma
(3) Special types of lymphoma
+ Intravascular lymphoma
+ Primary eVusion lymphoma
Hodgkin’s lymphoma
LEUKAEMIC INFILTRATION

+ Lymphocytic leukaemia, acute and
chronic

+ Non-lymphocytic leukaemia, acute and
chronic

+ Granulocytic sarcoma

Box 1 Lymphoid lesions of the lung. MALT =
mucosa associated lymphoid tissue.
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lymphocytes and showed attenuation and flat-
tening. Follicular bronchiolitis results from
antigenic stimulation of the BALT and polyclo-
nal lymphoid hyperplasia.5–7

CLINICAL AND RADIOLOGICAL FEATURES

Follicular bronchiolitis occurs in several clini-
cal settings including collagen vascular disease,
immunodeficiency, hypersensitivity disorders,
and in a variety of non-specific airway centred
inflammatory conditions such as bronchiecta-
sis, airway obstruction, and infections.8 9 It can
occur in any of the collagen vascular disorders
but is especially seen in rheumatoid
arthritis.10–15 BALT hyperplasia has also been
reported in immunodeficiency syndromes such
as AIDS,8 16 IgA deficiency, Evan’s syndrome
(autoimmune haemolytic anaemia and im-
mune thrombocytopenia),17 and common vari-
able immunodeficiency syndrome.9 A familial
example of follicular bronchiolitis has been
reported under the term “familial pulmonary
nodular lymphoid hyperplasia”.18

Follicular bronchiolitis occurs mostly in
adults8 9 but can also be found in children.9 19

Yousem et al reported a mean age of 44 years
(range 6–69) for patients with collagen vascular
disease, 16 years (range 1.5–32) for patients
with immunodeficiency syndromes, and 55
years (range 38–77) for patients with hypersen-
sitivity syndromes.9 The typical presenting
symptom is progressive shortness of breath and
cough, but some patients may have fever,

recurrent pneumonia, or weight loss.8 9 Pulmo-
nary function may show obstruction, restric-
tion, a mixed pattern, or no defect.9 Patients
with hypersensitivity syndromes frequently
have a peripheral blood eosinophilia.9

Chest radiographs show bilateral reticular or
reticulonodular infiltrates.9 One study of high
resolution CT scans in 12 patients with follicu-
lar bronchiolitis showed bilateral centrilobular
nodules in all patients and peribronchial
nodules in almost half of the cases.8 Nodules
smaller than 3 mm in diameter were present in
all patients, but half the patients also had larger
nodules of 3–12 mm diameter. Ground glass
opacities were seen in 75% of patients.8

Patients with follicular bronchiolitis typically
have a favourable prognosis. However, Yousem
et al9 found that patients under 30 years of age
tended to have progressive disease. Treatment
may be directed at the underlying disease or
may consist of steroids or azathioprine. Death
associated with disease occurred in only two of
19 patients reported by Yousem et al,9 both of
whom had collagen vascular disease and devel-
oped bronchopneumonia.

PATHOLOGICAL FEATURES

Histologically, follicular bronchiolitis consists
of abundant peribronchiolar lymphoid follicles
(fig 2).9 The lymphoid follicles may be situated
between bronchioles and pulmonary arteries
causing compression of the airway lumen, and
may also be present along the interlobular septa

Figure 1 Intrapulmonary lymph nodes. (A) Intrapulmonary lymph node consisting of a circumscribed, nodular,
subpleural mass of lymphoid tissue with hyperplastic lymphoid follicles. (B) Abundant anthracotic pigment is present
between the aggregates of lymphoid tissue.

Figure 2 Follicular bronchiolitis. (A) Hyperplastic lymphoid tissue surrounding the bronchiole. Mild bronchiolar fibrosis is
also present. (B) Hyperplastic lymphoid tissue appears to compress the lumen of one bronchiole (centre right). The adjacent
bronchioles show marked chronic inflammation. There is mild bronchiolectasis and chronic inflammation of a bronchiole in
the surrounding lung parenchyma.
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and beneath the pleura. The epithelium of the
bronchioles is often infiltrated by lymphocytes.
The lymphoid infiltrate is limited to the
peribronchiolar lymphoid follicle or it may
extend superficially into the surrounding alveo-
lar interstitium, but it lacks the extensive alveo-
lar septal infiltration of lymphocytic interstitial
pneumonia. However, there is a continuum of
lymphoid infiltration between follicular bron-
chiolitis and lymphocytic interstitial pneumo-
nia and in some cases this distinction may be
somewhat arbitrary. A neutrophilic exudate is
present within the bronchiolar lumen in
approximately 50% of cases. Secondary ob-
structive changes such as foamy macrophages
and small foci of organising pneumonia may be
seen.9 Follicular bronchiolitis is frequently a
secondary lesion and may be associated with
other findings such as bronchiectasis, bronchi-
olectasis, bronchiolar fibrosis. or organising
pneumonia.

Sato et al14 characterised the cellular distribu-
tion of lymphoid cells in follicular bronchiolitis
in patients with rheumatoid arthritis. They dis-
tinguished four distinct regions of the BALT
including the lymphoepithelium, the dome
area, the follicular area, and the parafollicular
area. The lymphoepithelial and dome areas of
the BALT are associated with the bronchiolar
mucosa. In the follicular area they found
mostly B cells expressing surface IgM. How-
ever, in the dome and parafollicular areas they
found B cells expressing IgA. The parafollicu-
lar area consisted mostly of T cells, more
CD4+ than CD8+, most of which expressed
the T cell áâ receptor antigen. Based on this
finding, which is similar to results in diVuse
panbronchiolitis, the authors suggested that
follicular bronchiolitis in rheumatoid arthritis
is related to extrinsic stimulation as well as
alterations of the immune response.14

Lymphocytic interstitial pneumonia
Lymphocytic interstitial pneumonia is a form
of interstitial pneumonia that is characterised
by diVuse infiltration of the alveolar septa by a
dense lymphocytic infiltrate. Several terms
have been used for this lesion including
“lymphoid interstitial pneumonia” and
“plasma cell interstitial pneumonitis”. In 1969
Liebow described lymphocytic interstitial
pneumonia as a form of interstitial pneumonia
to be separated from other interstitial pneumo-
nias such as usual interstitial pneumonia and
desquamative interstitial pneumonia.20 How-
ever, a substantial percentage of the lesions that
were classified by Liebow as lymphocytic inter-
stitial pneumonia21 were subsequently recog-
nised to be low grade B cell lymphomas and
today they would be classified as MALT
lymphomas.22 23 As a result, lymphocytic inter-
stitial pneumonia was excluded from the
classifications of idiopathic interstitial pneu-
monias for several decades. However, lym-
phocytic interstitial pneumonia exists as an
inflammatory and non-neoplastic process and
it may rarely be idiopathic. It has therefore
been included in an ATS/ERS international
multidisciplinary consensus classification of
idiopathic interstitial pneumonias.24

CLINICAL AND RADIOLOGICAL FEATURES

Lymphocytic interstitial pneumonia is associ-
ated with a variety of conditions including dys-
proteinaemia, autoimmune disorders, collagen
vascular diseases, bone marrow transplanta-
tion, and the acquired immunodeficiency syn-
drome, but true idiopathic lymphocytic inter-
stitial pneumonia is very rare (box 2).

In patients with associated conditions the
underlying disease usually dominates the clini-
cal presentation of lymphocytic interstitial
pneumonia. The presentation of idiopathic
lymphocytic interstitial pneumonia is not well
defined.24 It occurs most often in the fourth to
sixth decade of life21 25 26 and women are
aVected more than men. An example of famil-
ial lymphocytic interstitial pneumonia has been
reported in two brothers who presented during
childhood.27 Lymphocytic interstitial pneumo-
nia is rare in HIV infected adults, but in
children under the age of 13 it is one of the
defining criteria for AIDS proposed by the
Center for Disease Control.28

The most common symptoms are gradual
onset of cough and dyspnoea. Other possible
manifestations include weight loss, fever, chest
pain, and arthralgias. Lymphadenopathy is
found mostly in patients with Sjögren’s syn-
drome.25 Pulmonary function often reveals a
restrictive ventilatory defect with a low transfer
factor. If laboratory analysis reveals a mono-
clonal gammopathy or hypogammaglobulin-
aemia, the index of suspicion for a lymphopro-
liferative malignancy should be raised.

Collagen vascular disease
+Sjögren’s syndrome21 26 52

+Rheumatoid arthritis53

+Systemic lupus erythematosus54–56

Other immunological disorders
+Autoimmune haemolytic anaemia21 57

+Pernicious anaemia58

+Myasthenia gravis21

+Hashimoto’s thyroiditis33

+Primary biliary cirrhosis23

+Coeliac sprue59

+Dysproteinaemia21 25

Immunodeficiency
+AIDS, particularly in children16 60–62

+Common variable immunodeficiency63

Infections
+Pneumocystis carinii41 64

+Legionella pneumonia65 66

+Chronic active hepatitis67

Drug induced/toxic exposure
+Dilantin (phenytoin)68

Allogeneic bone marrow transplanta-
tion69

Familial27

Idiopathic24

Box 2 Clinical conditions associated with the
lymphocytic interstitial pneumonia pattern.
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Little is known about the clinical behaviour
of idiopathic lymphocytic interstitial pneumo-
nia. If there is an underlying disease, this will
determine the clinical course. Optimal treat-
ment is administration of corticosteroids,
which usually results in improvement or
resolution of symptoms.25 29 Several complica-
tions of lymphocytic interstitial pneumonia
have been reported in HIV infected patients
with lymphocytic interstitial pneumonia, in-
cluding recurrent pneumococcal pneumonia,30

bronchiectasis,31 and lung cyst formation.32

Chest radiographs may show basilar infil-
trates with an alveolar component or diVuse
infiltrates associated with honeycombing.33

High resolution CT scans typically show
ground glass opacities (fig 3). Nodular lesions
may be seen and, rarely, cysts may occur in a
peribronchovascular location (fig 3).32

PATHOLOGICAL FEATURES

Lymphocytic interstitial pneumonia is charac-
terised by a marked lymphoid infiltrate with
extensive involvement of the alveolar septa
(box 3, fig 4). The lymphoid infiltrate consists
mostly of lymphocytes with varying numbers of
plasma cells. The process typically involves
lung biopsy specimens diVusely. In some cases
there may be sparing of some lung parenchyma
if the lesions are somewhat nodular, but the
involved areas show diVuse alveolar septal
infiltration. Type II pneumocyte hyperplasia
may be present. Lymphoid follicles, including
follicles with germinal centres, are often

present, usually in the distribution of pulmo-
nary lymphatic vessels or bronchioles (follicu-
lar bronchiolitis). The lymphoid cells consist of
both B and T cells. The T cells occur mostly in
the alveolar septal interstitium while the B cells
are mostly found in the lymphoid follicles.23 34

Interstitial fibrosis and small foci of organising
pneumonia may be present. Non-necrotising
granulomas may also be seen. Epstein-Barr
virus has been identified in lung biopsy
specimens from both HIV infected and non-
infected patients with lymphocytic interstitial
pneumonia.35–37

Lymphocytic interstitial pneumonia must be
diVerentiated histologically from malignant
lymphoma, follicular bronchiolitis, nodular
lymphoid hyperplasia, and infection. It must
also be distinguished from other interstitial
lung disorders such as non-specific interstitial
pneumonia, organising pneumonia, and usual
interstitial pneumonia. The term “lymphocytic

Figure 3 Lymphocytic interstitial pneumonia. An axial
CT section through the lower lobes showing diVuse hazy
ground glass opacity and multiple thin walled cysts.

Figure 4 Lymphocytic interstitial pneumonia. (A) The lung is diVusely infiltrated by lymphocytes and plasma cells. (B)
The inflammatory cells infiltrate the alveolar septa diVusely.

Major features
+ DiVuse interstitial infiltration of involved

areas
+ Predominantly alveolar septal distribu-

tion
+ Infiltrates comprising mostly T lym-

phocytes, plasma cells, and macrophages
+ Lymphoid hyperplasia (BALT hyperpla-

sia) frequent

Pertinent negative features
+ Lack of tracking along lymphatic routes

(bronchovascular bundles, pleura and
interlobular septa) characteristic of lym-
phomas

+ Organising pneumonia inconspicuous or
absent

+ Lack of Dutcher bodies (intranuclear
inclusions in B lymphocytes)

+ Lack of monoclonal light chain staining
pattern of plasma cells (polyclonal pat-
tern present)

+ Lack of extensive pleural involvement or
lymph node involvement

+ Lack of necrotising granulomas

Box 3 Histological features of lymphocytic inter-
stitial pneumonia.24

Non-neoplastic pulmonary lymphoid lesions 967

www.thoraxjnl.com

 on M
ay 24, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thorax.56.12.964 on 1 D

ecem
ber 2001. D

ow
nloaded from

 

http://thorax.bmj.com/


interstitial pneumonia” has been used previ-
ously for cases of follicular bronchiolitis with
extensive lung involvement, even in the ab-
sence of infiltration of the alveolar septa, but
this does not fit our current definition.2 There
is a continuum of lymphoid infiltration be-
tween follicular bronchiolitis and lymphocytic
interstitial pneumonia, but in most cases the
patterns can be distinguished34 and the term
“lymphocytic interstitial pneumonia” is limited
to those cases with extensive alveolar septal
infiltration.24

The major diVerential diagnosis from a
clinical standpoint is the separation of lym-
phocytic interstitial pneumonia from low grade
lymphoma. This distinction can be diYcult on
haematoxylin and eosin stained sections and
may require immunohistochemical analysis
and molecular gene rearrangement studies
such as polymerase chain reaction testing for
clonal rearrangement of the immunoglobulin
heavy chain gene.34 38 The malignant lympho-
mas that are likely to be confused with
lymphocytic interstitial pneumonia are extran-
odal marginal zone B cell lymphoma of MALT
and small lymphocytic lymphoma. In contrast
to lymphocytic interstitial pneumonia, the
lymphoid infiltrate in malignant lymphoma is
more dense and monomorphous and it may
show destruction of lung architecture. Other
features that favour lymphoma include the
presence of tracking along lymphoid routes,
infiltration of the parietal pleura and lymph
nodes, and the presence of Dutcher bodies
(intranuclear inclusions in B lymphocytes). A
complicating feature of low grade lymphomas
is that there are frequently reactive lymphoid
follicles and lymphoid infiltrates at the periph-
ery that may give a misleading impression of a
reactive process. Rarely does lymphocytic
interstitial pneumonia progress to malignant
lymphoma. In most cases where this has been
reported, the lesion may have represented
malignant lymphoma from the outset.39 40

Certain infections can cause a histological
pattern of lymphocytic interstitial pneumonia,
especially Pneumocystis carinii pneumonia.41

For this reason, special stains should be
performed on cases with marked lymphoid
infiltrates to exclude the presence of micro-
organisms.

The lymphocytic interstitial pneumonia pat-
tern must also be separated from the patterns
of hypersensitivity pneumonitis, cellular non-
specific interstitial pneumonia, and organising
pneumonia. The pattern in hypersensitivity
pneumonitis diVers from lymphocytic intersti-
tial pneumonia in that the lymphoid infiltrates
are less prominent, there is a peribronchiolar
distribution, and poorly formed granulomas
and organising intraluminal fibrosis are often
present.22 The cellular pattern of non-specific
interstitial pneumonia consists of a mild to
moderate interstitial lymphocytic and/or
plasma cell infiltrate,42 but it falls short of the
extensive alveolar septal infiltration seen in
lymphocytic interstitial pneumonia. Before the
description of the cellular pattern of non-
specific interstitial pneumonia,42 43 some of
these cases were probably included in reports

Figure 5 Nodular lymphoid hyperplasia. An axial CT
section at the level of the left ventricle showing a well
circumscribed pleural based mass with typical air
bronchograms.

Figure 6 Nodular lymphoid hyperplasia. (A) A nodular
aggregate of lymphoid tissue containing germinal centres
and areas of fibrosis. (B) This area shows a dense lymphoid
infiltrate with germinal centres and a dense fibrous scar.
(C) The dense fibrous scar is infiltrated with lymphocytes
and plasma cells.
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of lymphocytic interstitial pneumonia. Based
on the narrower definition of lymphocytic
interstitial pneumonia, the existing literature
on this condition may need to be reassessed.

Nodular lymphoid hyperplasia
The existence of a benign nodular lymphoid
proliferation in the lung has been a controver-
sial subject. Since the 1960s most nodular
lymphoid proliferations were regarded as be-
nign. Salzstein described pulmonary pseudo-
lymphoma in 1963 as a nodular lymphoid pro-
liferation that had numerous germinal centres
and a benign clinical course.44 However, as with
lymphocytic interstitial pneumonia, it became
recognised in the 1980s that many of these
cases were actually MALT lymphomas45–47 and
some doubted whether a benign nodular
lymphoid lesion even existed.45 However, Kra-
din and Mark described such a lesion under the
term “nodular lymphoid hyperplasia” in 1983,2

and the 1999 Histologic Typing of Lung and
Pleural Tumors by the World Health Organiza-
tion and International Association for the
Study of Lung Cancer recognised this as a pul-
monary entity to replace the former term of
“pseudolymphoma”.48 The existence of nodu-
lar lymphoid hyperplasia was validated in a
detailed study by Abbondanzo et al in 2000.1

CLINICAL AND RADIOLOGICAL FEATURES

Abbondanzo et al reported 14 cases with a
slight female predominance (4:3) and a median
age of 65 years (range 19–80).1 The most com-
mon presentation in 71% of cases was as an
incidental chest radiographic finding. In 64%
of cases there was a solitary lesion (fig 5) but in
36% of cases the lesions were multiple.1 Multi-
ple bilateral lesions are uncommon. When
symptomatic, patients have shortness of
breath, cough, and/or pleuritic chest pain.

Surgical resection is curative for nodular
lymphoid hyperplasia.1 Nevertheless, there
may be cases in which it is diYcult to entirely
exclude a diagnosis of MALT lymphoma and
the patients should be followed carefully. This
is particularly true for patients who have multi-
ple bilateral lesions showing growth. Even
patients with MALT lymphomas have an
excellent prognosis, so the follow up period
may need to extend for many years.

PATHOLOGICAL FEATURES

Nodular lymphoid hyperplasia is most often
situated in a subpleural location.1 It consists of
well demarcated nodules of grey, white, or tan
tissue which on palpation feel firm, rubbery, or
fleshy. Most cases are solitary, but two or three
nodules may be present. The mean size meas-
ures 2.1 cm (range 0.6–6).1 Histologically, the
lesions are circumscribed masses of lymphoid
tissue with numerous reactive germinal centres
(fig 6). The germinal centres typically have well
preserved mantle zones and plasma cells are
prominent within the interfollicular areas (fig
6B and C). Russell bodies (large eosinophilic
globules of immunoglobulin within plasma
cells) may be prominent, but lymphoepithelial
lesions, amyloid and Dutcher bodies should be
absent. Central scarring is frequent (fig 6C).
Lymphangitic spread of lymphocytes into the
perivascular interstitium surrounding the le-
sion may be present, but it is focal and mild.
Uncommonly, giant cells may be seen. Plaque-
like infiltration of the pleura and bronchial car-
tilage invasion are typically absent.1 Reactive
lymphadenopathy may be seen in adjacent
hilar, mediastinal, or paraoesophageal lymph
nodes.

Immunohistochemical analysis shows a mix-
ture of B and T cells with germinal centres
expressing CD20 (B cells) and the interfollicu-
lar lymphocytes expressing CD3 (T cells),
CD43 (leucocytes except resting B cells), and
CD5 (T cells, subset of B cells).1 A polyclonal
pattern of reactivity is seen with immunohisto-
chemical staining for ê and ë immunoglobulin
light chains. Bcl-2 staining is absent in the ger-
minal centres and coexpression of CD20 with
CD43 or CD5 is not seen. No rearrangements
of the immunoglobulin heavy chain gene
should be found by molecular analysis using
the polymerase chain reaction.1

DIFFERENTIAL DIAGNOSIS

MALT lymphoma is the most diYcult lesion to
be separated from nodular lymphoid hyperpla-
sia.1 Other diVerential diagnoses include in-
flammatory pseudotumour,49 plasmacytoma,50

lymphocytic interstitial pneumonia, and fol-
licular bronchiolitis. The major criteria for dis-
tinction of MALT lymphoma from nodular

Table 1 Nodular lymphoid hyperplasia versus malt lymphoma

Histology and immunohistochemistry Nodular lymphoid hyperplasia MALT lymphoma

Architecture Well circumscribed lesion, usually localised May be localised but is infiltrative, often invading the pleura
and bronchial cartilage

Lymphangitic spread Focal, mild Prominent
Cellularity Reactive germinal centres with interfollicular small

lymphocytes and plasma cells
Polymorphic: monocytoid B cells, centrocyte-like (cleaved)
atypical lymphocytes and plasma cells

Germinal centres Reactive with no follicular colonisation by neoplastic
cells

Reactive with colonisation by neoplastic cells

Lymphoid population Polymorphous Monomorphous or polymorphous
Monocytoid B cells Inconspicuous or absent May be conspicuous
Plasma cells Usually not extensive May be extensive
Intranuclear inclusions (Dutcher bodies) Absent Variably present
Amyloid Absent May be abundant
Lymphoepithelial lesions Absent Variably present
Plaque-like pleural infiltration Absent or inconspicuous Variably present
Kappa/lambda reactivity Polyclonal Monoclonal in approximately 40% of cases
Bcl-2 reactivity Negative germinal centres Negative in the follicular centre cells but positive in the

colonising neoplastic lymphocytes
Immunoglobulin heavy chain gene

rearrangement
Negative Positive in 60%

Modified from references 1, 2, and 70.

Non-neoplastic pulmonary lymphoid lesions 969

www.thoraxjnl.com

 on M
ay 24, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thorax.56.12.964 on 1 D

ecem
ber 2001. D

ow
nloaded from

 

http://thorax.bmj.com/


lymphoid hyperplasia are summarised in table
1. MALT lymphoma is relatively common
compared with nodular lymphoid hyperplasia,
which is rare.51 For this reason it is wise to be
cautious before suggesting a nodular pulmo-
nary lymphoid lesion is benign. MALT lym-
phomas and nodular lymphoid hyperplasia
have many overlapping clinical and radiological
features. The presence of multiple bilateral
pulmonary nodules should increase the suspi-
cion for a lymphoma. Histologically, MALT
lymphomas often have reactive germinal cen-
tres and large mantle zones may be present.
Follicular colonisation (infiltration of lymphoid
follicles by the malignant B cells of the MALT
lymphoma) may be seen. Other features that
favour a MALT lymphoma include conspicu-
ous infiltrative growth with prominent lym-
phangitic spread (fig 7), plaque-like infiltration
of the pleura, and invasion of bronchial
cartilage.1 51 Lymphoepithelial lesions are seen
in MALT lymphomas but are not a prominent
feature in nodular lymphoid hyperplasia.
Monocytoid B cells are often seen in MALT
lymphomas and plasma cells may be promi-
nent, while these features are usually not
conspicuous in nodular lymphoid hyperplasia.
Immunohistochemical analysis for immuno-
globulin light chains shows a monoclonal
pattern in approximately 40% of MALT
lymphomas,1 51 while a polyclonal pattern
should be seen in nodular lymphoid hyper-
plasia. Rearrangement of the immunoglobulin
heavy chain gene is seen in the majority of
MALT lymphomas, but should be absent in
nodular lymphoid hyperplasia.1 51

Nodular lymphoid hyperplasia diVers from
lymphocytic interstitial pneumonia and follicu-
lar bronchiolitis in that the latter two both
aVect the lung diVusely and do not form a dis-
crete nodular mass.1 Inflammatory pseudo-
tumour embraces a spectrum of lesions ranging
from a plasma cell granuloma to a fibrohistio-
cytic morphology.48 The morphology of the
plasma cell granuloma consists of a mixture of
lymphocytes and plasma cells with mild to
moderate numbers of spindle cells with a
fibroblastic or myofibroblastic appearance. In
the fibrohistiocytic variant the lesion consists
mostly of spindle-shaped cells with relatively

sparse inflammatory infiltrates. While dense
scarring may be present in nodular lymphoid
hyperplasia, the presence of a proliferation of
fibrohistiocytic or myofibroblastic spindle cells
is not seen. Plasmacytoma also diVers in that it
consists of a pure population of plasma cells
that show a monoclonal pattern with immuno-
histochemistry for immunoglobulin light
chains.50

1 Abbondanzo SL, Rush W, Bijwaard KE, et al. Nodular lym-
phoid hyperplasia of the lung: a clinicopathologic study of
14 cases. Am J Surg Pathol 2000;24:587–97.

2 Kradin RL, Mark EJ. Benign lymphoid disorders of the
lung, with a theory regarding their development. Hum
Pathol 1983;14:857–67.

3 Koss MN. Pulmonary lymphoid disorders. Semin Diagn
Pathol 1995;12:158–71.

4 Trapnell DH. Recognition and incidence of intrapulmonary
lymph nodes. Thorax 1964;19:44.

5 Bienenstock J. The lung as an immunologic organ. Annu
Rev Med 1984;35:49–62.

6 Bienenstock J, McDermott MR, Befus AD. The significance
of bronchus-associated lymphoid tissue. Bull Eur Physio-
pathol Respir 1982;18:153–77.

7 Ahmed AR, Marchbank AJ, Nicholson AG, et al. Extramed-
ullary plasmacytoma presenting with myasthenia gravis
and mediastinal mass. Ann Thorac Surg 2000;70:1390–2.

8 Howling SJ, Hansell DM, Wells AU, et al. Follicular
bronchiolitis: thin-section CT and histologic findings.
Radiology 1999;212:637–42.

9 Yousem SA, Colby TV, Carrington CB. Follicular
bronchitis/bronchiolitis. Hum Pathol 1985;16:700–6.

10 Fortoul TI, Cano-Valle F, Oliva E, et al. Follicular bronchi-
olitis in association with connective tissue diseases. Lung
1985;163:305–14.

11 Hayakawa H, Sato A, Imokawa S, et al. Bronchiolar disease
in rheumatoid arthritis. Am J Respir Crit Care Med
1996;154:1531–6.

12 Kinoshita M, Higashi T, Tanaka C, et al. Follicular bronchi-
olitis associated with rheumatoid arthritis. Intern Med
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