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Editorial
Vasculitis and granulomatosis of the respiratory tract

In 1973 Liebowl grouped together a number of
diseases under the heading of pulmonary angiitis
and granulomatosis. These conditions, of which
Wegener's granulomatosis is the most familiar, are
characterised by chronic inflammation, granuloma
formation, vasculitis, and necrosis. The lungs are
primarily affected, but other organs may be involved.
Because their clinical and radiological manifesta-
tions are similar, they are frequently confused, not
only with each other but also with unrelated diseases.
Furthermore, they are rare and experience in their
diagnosis and management is limited: there has been
little opportunity for the type of multidisciplinary
approach which has, for instance, solved so many of
the problems of glomerular disease.

Since Liebow's paper was published there have
been significant advances in the treatment of these
disorders, and new facts about their aetiology and
their relationship to other diseases have emerged.
The purpose of this editorial is to discuss the concept
of pulmonary vasculitic and granulomatous disease
in the light of more recent knowledge, to outline
current trends in management, and to indicate the
areas in which further investigation is needed.

Classification

The diseases at present classified as pulmonary
vasculitis and granulomatosis are as follows :1-4
classical Wegener's granulomatosis; limited Wegen-
er's granulomatosis; lymphomatoid granulomatosis;
Churg-Strauss syndrome; necrotising sarcoid
granulomatosis; bronchocentric granulomatosis.
The aetiology of most of these conditions is

unknown or uncertain, and they must therefore be
grouped according to their clinical and morphologi-
cal features. The classification given here is con-
venient, and forms a useful basis for diagnosis. But
it has no pathogenetic implications. The lung can
6nly react to damage in a limited number of ways,
and in fact each of these entities may have several
different causes.

Address for reprint requests: Dr CW Edwards, Department
of Histopathology, East Birmingham Hospital, Bordesley
Green East, Birmingham.
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Definitions, clinical features, and pathology

CLASSICAL WEGENER S GRANULOMATOSIS
Since Wegener's granulomatosis was first de-
scribed in the nineteen thirties,5-7 numerous papers
dealing with its clinical features, pathology, and
treatment have appeared.8-19 It is characterised by a
diagnostic triad consisting of granulomatous vascu-
litis of the upper and lower respiratory tract, a
generalised small vessel vasculitis, and focal glomeru-
lonephritis.9 The sexes are affected equally, with a
peak incidence in the fifth decade. Untreated patients
die in about five months, usually of renal failure.8-10
The initial lesions almost always occur in the

respiratory tract.16 20 Upper respiratory tract mani-
festations start as a persistent "cold", with rhinor-
rhoea, epistaxis, and sinusitis.19 Later there is
obstruction and ulceration of the nose and naso-
pharynx, perforation of the nasal septum, saddle nose
deformity, and eventually horrific destruction of
mid-facial structures.

In 95% of patients the lungs are involved.1620
Radiological changes are impressive, but signs and
symptoms are often minimal. Main complaints are
of chest pain, cough, and haemoptysis. Pneumo-
thorax, hydropneumothorax, and bronchopleural
fistula have been described,2122 but clinical examina-
tion of the chest is usually unrewarding. Radiographs
reveal a constantly changing pattern of opacities,
predominantly in the lower lung fields.21-26 Cavita-
tion is frequent. Occasionally there is a reticulo-
nodular pattern, or pleural thickening and effusion,22
and endobronchial extension leads to segmental
collapse in some cases.2126 Hilar and mediastinal
lymph node enlargement is rare. Respiratory
function tests indicate obstructive and restrictive
defects, and less commonly a reduction in diffusing
capacity.27

Focal glomerulonephritis occurs in 85 o of
patients,20 often at a late stage. Hypertension is
rare,8 and clinical manifestations of renal involve-
ment are uncommon in the early stages, although
some cases may present as Goodpasture's syn-
drome.28

Classical Wegener's granulomatosis is a multi-
system disease, and structures other than the
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respiratory tract and kidneys are frequently involved.
Patients often complain of systemic symptoms such
as malaise, fever, and arthralgia. Ocular manifesta-
tions include proptosis, keratoconjunctivitis and
granulomatous sclerouveitis ;20 there may be a
papular, vesicular or bullous rash, skin ulcers or
lesions in old operation scars;10 29 30 lesions of the
nervous system may produce a variety of neuro-
logical defects;16 31 32 and pericarditis and coronary
arteritis occur in 15 %.8 20 Testicular, epididymal,
and breast lesions have also been reported.8 1032

Laboratory tests16 17 19 generally reveal a normo-
chromic normocytic anaemia, a raised ESR, and a
positive rheumatoid factor. Antinuclear factor and
smooth muscle antibodies may be present.17 33 IgA
Is generally raised, whereas IgG is normal: changes
in IgM are inconstant.'5-17 33-35 IgE may be raised,
and circulating antibodies have been demon-
strated.33-35
On gross examination of the lungs there are one

or more necrotic, sometimes cavitated masses,
surrounded by a rim of pale, consolidated lung.8-13
The masses vary in size, and may sometimes involve
an entire lobe. Histologically, in the lungs and other
organs there is infiltration of the walls of veins and
arteries by chronic inflammatory cells sometimes
with granuloma formation. Vessels are often occluded
by thrombus or granulation tissue, elastic fibres
are destroyed, and there may be fibrinoid necrosis.
Eosinophils are rare. Tissue adjacent to the affected
vessels shows necrosis, chronic inflammation, and
occasional granulomata.
The glomerulonephritis is focal and non-specific,

but there is chronic inflammation and occasional
granulomata in the interstitium, often with phlebitis
and arteritis.14 36 Immunofluorescent studies demon-
strate IgG and complement, and at an ultrastruc-
tural level there are subepithelial and subendothelial
electron dense deposits.

LIMITED WEGENER S GRANULOMATOSIS
The concept of a variant of Wegener's granulo-
matosis with absent or minimal lesions outside the
lungs, no glomerulonephritis, and an indolent
course was proposed by Carrington and Liebow in
1966,37 and reaffirmed by Liebow in 1973.1 Since
1966 further reports of this variant have appeared in
the literature.38-42

Systemic and pulmonary symptoms and signs are
similar to those of classical Wegener's granulo-
matosis, and the radiological and pathological
changes in the lungs are identical. Painful sub-
cutaneous nodules and involvement of the gastro-
intestinal tract or gall bladder may occur.37 Although
focal glomerulonephritis by definition, is never
present, granulomatous lesions are frequently found

in the kidneys as well as in other organs. Differentia-
tion of the two variants on histological grounds is
impossible: the diagnosis can only be made by
following the course of the disease.

LYMPHOMATOID GRANULOMATOSIS
Lymphomatoid granulomatosis is defined as an
angiocentric and angiodestructive lymphoreticular
and granulomatous disease affecting primarily
the lungs.1 43 44 Clinically and radiologically it is
similar to Wegener's granulomatosis, but the
cellular infiltrate is atypical, and a proportion of cases
develop a lymphoma. Most patients are between 30
and 50 years of age, with a slight male prepon-
derance. Onset is generally rapid, with cough,
dyspnoea, haemoptysis, fever, malaise, and arth-
ralgia. Skin manifestations, which may precede
changes in the lungs, include an erythematous
maculo-papular rash and subcutaneous, often
ulcerating nodules. Involvement of the central or
peripheral nervous system is common, and patients
can present with a variety of neurological symptoms
and signs. Radiographic abnormalities are similar
to those of Wegener's granulomatosis.43 45 46 Labora-
tory investigations reveal non-specific changes of no
diagnostic value. Most patients die within two years
of massive pulmonary or cerebral infiltration, but in
some there is spontaneous remission or excellent
response to treatment.44 47
The naked eye appearance of the lungs is essentially

the same as Wegener's granulomatosis, but the
lesions tend to be more coalescent and destructive.
Vascular and bronchial obstruction lead to infarction
and obstructive pneumonitis: the development of
these secondary phenomena and their subsequent
partial resolution accounts for the constantly
changing radiological picture. Lesions are found in
the kidneys in about one-third of cases and in the
brain in about one-quarter.43 44 Glomerulonephritis
does not occur. The adrenals, heart, pancreas, or
prostate may also be affected, but lymph nodes are
not involved unless a lymphoma develops. Massive
hepatic infiltration has been described, but is
unusual.43 44 48

Histologically there is a proliferation of various
chronic inflammatory cells intermingled with large
atypical mononuclear elements. The proliferating
cells have a propensity to invade arterial and venous
vessels, which are occluded and eventually destroyed:
fibrinoid necrosis is only seen in fulminating cases.49
The cellular infiltrate extends into bronchial walls
and lung. Similarchanges are seen in other organs, and
in the skin there may be a lymphoma-like picture
and widespread fat necrosis.435051 The lymphoma
which sometimes develops is of an immunoblastic
or plasmacytic and immunoblastic type.4452
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CHURG-STRAUSS SYNDROME

Churg-Strauss syndrome is a generalised necrotising
vasculitis similar to polyarteritis nodosa. Unlike
polyarteritis nodosa, however, there is lung involve-
ment, a history of asthma, and a peripheral eosino-
philia. It is more common in males and generally
occurs in the fifth decade.54 Presenting features
include bronchitis and asthma, transient or pro-

gressive pneumonic episodes, pleuritic pain and
haemoptysis. There may be a petechial or purpuric
rash, or nodular ulcerating masses in the subcutis.55
Signs and symptoms referable to the abdominal
viscera and nervous system are similar to those of
polyarteritis nodosa. Radiological findings in the
chest vary between scattered areas of infiltration and
massive diffuse or nodular lesions.54 Cavitation is
rare. The chief laboratory abnormality is an eosino-
philia which may rise to 81 %.
The basic histological change is a necrotising

arteritis involving small veins and arteries down to a

capillary level.53 54 56 57 Vessel walls are infiltrated by
neutrophil and eosinophil polymorphs, lymphocytes
and plasma cells. Fibrinoid necrosis is common, and
inflammatory cells extend into adjacent tissue. The
lungs and bronchi are infiltrated by eosinophils.
Necrotising granulomatous nodules are also a

feature. These consist of a central area of altered
collagen, surrounded by a palisade of radially
arranged macrophages and giant cells.55 56

NECROTISING SARCOID GRANULOMATOSIS
This condition is a granulomatous disorder of the
pulmonary vessels and parenchyma which appears

to be intermediate between sarcoidosis and Wegener's
granulomatosis. Since the original description by
Liebow in 1973,1 a total of 62 cases have been
reported.58 It affects young or middle-aged adults,
and is twice as common in females. Presenting
features are non-specific and include malaise, fever,
cough, and pleuritic pain. Some patients are asympto-
matic. Physical examination is generally un-

rewarding, but radiologically there are usually one

or more pulmonary opacities, or miliary mottling
which may become nodular later.1 58 59 Cavitation
does not occui, and hilar lymph node enlargement is
uncommon. The characteristic lymphadenopathy,
uveitis, and skin lesions of sarcoidosis are absent.
Extrathoracic manifestations have only been re-

corded once, in a child with neurological and retinal
involvement.60
The naked eye lesions consist of ill-defined areas of

necrosis and consolidation in the lung. They are

often more widespread than the radiographs
suggest.59 Histologically the picture is one of
epithelioid cell and giant cell granulomata with

varying degrees of necrosis. Where the granulomata
coalesce there is widespread colliquitive or coagu-
lative necrosis with effacement of normal lung
structures.' 5859 Pulmonary arteries and veins are
infiltrated by necrotising granulomata or a more
diffuse proliferation of giant cells and epithelioid
cells. Near necrotic foci, vessel walls are destroyed
by lymphocytes, plasma cells, and histiocytes.
Bronchial involvement and obstruction with distal
pneumonitis is common. Hilar nodes show either
non-specific reactive change or occasional minute
granulomata. The pleura may show fibrosis or
granulomatous thickening.

BRONCHOCENTRIC GRANULOMATOSIS
Bronchocentric granulomatosisl 61 is, as the name
implies, primarily a bronchial condition: vascular
involvement is secondary. It is one of the disorders
associated with hypersensitivity to Aspergillus, and is
characterised by bronchiectasis, bronchial obstruc-
tion, and pulmonary fibrosis. Patients fall into two
groups depending upon whether or not there is a
history of asthma.6' The asthmatic group tends to be
younger, with a mean age of 22 years: presenting
symptoms are cough, chest pain, and dyspnoea,
often associated with eosinophilia and a raised ESR.
The mean age of the non-asthmatic group is around
50 years: symptoms in this group may be minimal, or
again there may be cough, chest pain, or dyspnoea.
Eosinophilia is less common.

In neither group can precipitin reactions to
Aspergillus be relied upon for diagnosis, and fungi
are rarely isolated from the sputum. Radiological
changes tend to occur mainly in the upper lobes and
may consist of rounded masses or areas of consolida-
tion and atelectasis. In 75% of cases lesions are
unilateral.
On gross examination bronchi are dilated, filled

with yellow-white cheesy material, and surrounded
by cuffs of grey-white tissue. At a microscopic level
in early lesions part of the epithelial lining is replaced
by spindle-shaped epithelioid cells arranged radially
to the lumen. Later, when the epithelium is com-
pletely replaced, the lumen fills with necrotic cellular
debris, producing the characteristic granulomatous
appearance. In older lesions the central necrotic area
becomes homogeneous, or it may contain masses of
eosinophil granules. Tissue around the affected
bronchi are infiltrated by chronic inflammatory cells,
eosinophils being more prominent in the asthmatic
group. Pulmonary arteries may be involved by direct
extension, with intimal thickening on the side
adjacent to the bronchus. The submucosa of large
central bronchi is often infiltrated by chronic inflam-
matory cells: occasionally there are granulomata in
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the subepithelial layer, and there may be a striking
chondritis and perichondritis. Fungal hyphae are
frequently seen in the bronchial lumens in asthmatic
patients.

Diagnosis

The most common diagnostic problem posed by this
group of conditions is that of a patient with radio-
logical opacities in the lungs. Clearly the differential
diagnosis embraces almost any pulmonary disease,
but there are a number of useful pointers. A history
of asthma suggests Churg-Strauss syndrome or
bronchocentric granulomatosis, and patients with
classical Wegener's granulomatosis and Churg-
Strauss syndrome62 often complain of upper res-
piratory tract symptoms. Physical examination is
often unrewarding, but particular attention should
be paid to the nose, nasopharynx and skin. The
radiological lesions of Wegener's granulomatosis
and lymphomatoid granulomatosis are often con-
fined to the lower parts of the lung, and characteris-
tically wax and wane.'323 43 In Wegener's granulo-
matosis there is usually anaemia, a high ESR, a
positive rheumatoid factor, and derangement of
immune globulins. Churg-Strauss syndrome and
bronchocentric granulomatosis are associated with
an eosinophilia.

In patients with upper respiratory tract manifesta-
tions the differential diagnosis includes all the
conditions which cause the "lethal midline granu-
loma" syndrome.63 64 Again the history, clinical
examination, and results of laboratory tests should
suggest the nature of the underlying disorder.
The final diagnosis depends upon the correct

interpretation of biopsy material. An adequate
sample must be submitted to the pathologist. Biopsies
of the bronchial mucosa, and transbronchial and
needle biopsies of the lung parenchyma are too small
and often unrepresentative: thoracotomy is essen-
tial.18 25 65 Biopsies of the upper respiratory tract
should be as large as possible. The focal glomeru-
lonephritis of classical Wegener's granulomatosis is
of a non-specific type; renal biopsy has a place in
management, but will not in itself confirm the diag-
nosis.

Treatment

It is now generally accepted that the treatment of
choice in classical Wegener's granulomatosis is
cyclophosphamide,20 66 67 which is curative in a
large percentage of cases. It is often possible to
taper off therapy when a complete remission has been
obtained, although there may be problems with
residual bronchial stenosis or interstitial lung

disease.'8 27 Steroids have a place in the treatment of
skin lesions, ocular manifestations and serosal
involvement,18 and also in fulminating cases.20 68
Cyclophosphamide is advocated in the limited form
of Wegener's granulomatosis by most authorities,
but some suggest a period of observation when a
solitary lesion has been excised.'7
There is no established treatment for lymphoma-

toid granulomatosis. A variety of combinations of
steroids and chemotherapy have been used, but none
has been found particularly effective.'7 44 Fauci and
his colleagues20 have found cyclophosphamide
effective in the early stages of the disease, whereas
others advocate excision and radiotherapy44 or
radiotherapy alone.69 70 The situation regarding the
treatment of the other members of this group of
diseases is problematical. Steroids54 and cyclo-
phosphamide20 have both been used in the Churg-
Strauss syndrome. Resection is curative in some
cases of necrotising sarcoidal granulomatosis and
bronchocentric granulomatosis, but steroids and
chemotherapy still appear to have a place.59 61

Comment

Classical Wegener's granulomatosis is a well-
documented clinico-pathological entity, and the site
of the initial lesions, the immunoglobulin abnor-
malities, and the focal glomerulonephritis all suggest
hypersensitivity to an inhaled antigen.'3 1617 34 The
nature of the offending antigen remains obscure. No
micro-organisms have been implicated, although
secondary infection with Staphylococcus aureus and
Pseudomonas aerogenosa is common.'6 18
The status of limited Wegener's granulomatosis is

less certain at present. Many authorities feel that the
two variants are part of the same disorder, and that
the difference is only one of degree: the response to
therapy is the same, and limited lesions may later
become generalised.15 16 The concept of an attenuated
form of Wegener's granulomatosis is attractive, and
it is tempting to place all slowly progressive and
localised lesions with a similar histology into this
category. But necrosis, angiitis, and granuloma
formation are seen in many disease processes.
Ulbright and Katzenstein,71 in a review of solitary
necrotising granulomas of the lung, found fungal or
acid-fast organisms in 70%. They emphasise that
there is a spectrum of histological changes between
Wegener's granulomatosis and infectious granu-
lomas, and advocate a thorough search for an
infecting agent before a diagnosis is made.
An interesting re-classification of Wegener's

granulomatosis and lymphomatoid granulomatosis
was proposed by Saldana and his co-workers in
1977.47 They arranged pulmonary angiitis and
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granulomatosis into three groups, and defined type I
as lymphocyte depleted, type II as benign lympho-
cytic, and type III as malignant lymphoproliferative.
All cases of classical Wegener's granulomatosis and
some of the limited form were of type I. The cases of
lymphomatoid granulomatosis all fell into the third
group. Type II was a more indolent condition, often
occurring in older patients and associated with a
relatively good prognosis.

It is possible that lymphomatoid granulomatosis is
the result of long continued antigenic stimulus in an
abnormal host. Pre-existing chronic disease has been
reported in a number of cases,43444 immune impair-
ment is sometimes a feature,52 72 and the disease has
occurred in renal transplant recipients.49 73 74 Im-
munological and ultrastructural studies indicate an
abnormal proliferation of B cells, which may
progress to a malignant lymphoma.52 Parallels may
be drawn with Sjogren's syndrome and angio-
immunoblastic lymphadenopathy, in which there is
immune deficiency, lymphoid proliferation, and an
increased incidence of lymphoma.4352
There is now some doubt concerning the position

of lymphomatoid granulomatosis as a distinct entity.
Malignant midline reticulosis, or polymorphic
reticulosis, is one of the many disorders which cause
the "lethal midline granuloma" syndrome.3 4
Histologically it is identical to lymphomatoid
granulomatosis, and it has been suggested that the
two conditions are essentially the same.3 75 76 The
situation is further confused by reports of lympho-
matoid granulomatosis affecting the upper respira-
tory tract and abdominal organs.73 78-80

Churg-Strauss syndrome and polyarteritis nodosa
are at the two ends of the systemic necrotising
vasculitis spectrum.20 Polyarteritis nodosa affects
only medium-sized systemic arteries: the pul-
monary vasculature is not involved. A history of
allergy and a peripheral eosinophilia are unusual.
Nevertheless the two disorders are not completely
clear cut, and some patients have a vasculitis with the
characteristics of both-the so-called "overlap
syndrome".20
The aetiology of necrotising sarcoidal granulo-

matosis is unknown, although in one case Aspergillus
fumagatus was demonstrated by immunofluor-
escence.58 Some authorities regard it as a variant of
sarcoidosis,59 whereas Saldana80 is of the opinion
that it is a distinct pulmonary angiitis. Vascular
involvement is common in typical pulmonary
sarcoidosis,81 and nodular radiographic opacities
may be seen.8283 But on the other hand diffuse
angiitis, necrosis, and absence of lesions in hilar
lymph nodes and extrathoracic organs all suggest a
separate disease.
Liebow included bronchocentric granulomatosis

among the granulomatous and angiitic lung diseases,
but it now seems likely that this is basically a necro-
tising bronchitis caused by hypersensitivity to fungi
of the Aspergillus type: vascular involvement is
secondary.6' Although correct in the context of the
original paper, the inclusion of this entity with the
pulmonary vasculitides now seems inappropriate.
To summarise then, the pulmonary angiitic and

granulomatous diseases are a heterogeneous group
in which the common theme is a disturbance of the
immune system. We need to know much more about
the precipitating factors and how they produce
changes in the pulmonary vasculature and paren-
chyma. Bronchocentric granulomatosis should per-
haps be placed in a separate category, the existence
of a limited form of Wegener's granulomatosis as an
entity is questionable, and the relationship of
necrotising sarcoid granulomatosis to other con-
ditions requires elucidation. Nevertheless, the present
classification, although far from ideal, is a useful
aide-memoire to diagnosis and management, which
in the end is what clinical medicine and pathology is
all about.

CW EDWARDS
Department of Histopathology,

East Birmingham Hospital,
Birmingham
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