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Pulmonary Manifestations of Collagen Vascular Diseases
C. P. Dokwal1

The collagen vascular diseases (CVDs) include a
heterogeneous group of chronic inflammatory
immunologically-mediated systemic diseases, such as
rheumatoid arthritis (RA), systemic lupus erythematosus
(SLE), systemic sclerosis (SSc), Sjogren's syndrome (SS),
polymyositis (PM)/dermatomyositis (DM), and mixed
connective tissue disease (MCTD). They present with a wide
range of clinical manifestations. The clinical features in
CVDs frequently overlap causing much clinical confusion.
The lung is frequently affected in CVDs and is the cause of
significant morbidity and mortality. The common pulmonary
manifestations include pleural disease, pulmonary fibrosis,
bronchiolitis obliterans, obliterans, organizing pneumonia,
bronchiectasis, aspiration pneumonia, and diaphragmatic
weakness. In the following paragraphs, the pulmonary
manifestations in various collagen vascular diseases are
discussed.
SYSTEMIC LUPUS ERYTHEMATOSUS
Systemic lupus erytehmatosus (SLE) is a multisystem
autoimmune disease which shows a great variability in its
presentation and course. Most patients have at least four of
the American College of Rheumatology Criteria for SLE.1
Patients frequently present with systemic constitutional
symptoms, such as fever, malaise, weight loss, fatigue,
lymphadenopathy and hepatosplenomegaly, and these
manifestations are seen throughout the course of SLE. Skin,
musculoskeletal, lung, and renal systems are also commonly
involved in SLE.
The pleuro-pulmonary involvement occurs in about 50-60%
of patients, especially later in the course of the disease when
other organs are already affected. Pleuritis and pleural
effusion are the most common pulmonary manifestation,
although, lung parenchymal disease, pulmonary vascular
disease, upper airway involvement, and diaphragmatic
dysfunction also occur.
Pleuritis and pleural effusion
The pleural effusion is seen in 50% of patients with SLE
during the course of their illness, and is the presenting feature
in 5-10%.2, 3 The autopsy series have revealed pleural
involvement in up to two thirds of patients.4 Plural effusion is
typically bilateral, often associated with pericarditis, and
frequently recurs. Pleural fluid is exudative in nature with
either lymphocytic or polymorphonuclear cell
predominance. Small pleural effusion usually resolves
spontaneously, but severe and persistent one requires drug
therapy.
Interstitial lung disease
Interstitial lung disease (ILD) has been described in 4% of

patients with long-standing SLE in the past 5, however recent
HRCT series reveal that about 1/3rd of patients with SLE
have ILD, most having early sub clinical disease.6 It usually
develops insidiously and is associated with recurrent pleural
effusions.
Chest radiographs typically show diffuse alveolar opacities.
HRCT of chest often reveals a cellular, fibrotic, or mixed nonspecific interstitial pneumonia (NSIP) pattern.7 Usual
interstitial pneumonia (UIP) and lymphoid pneumonia (LIP),
particularly in those with associated secondary Sjogren's
syndrome, have also been described.7, 8 Rarely, organizing
pneumonia has also been reported.
Diffuse Alveolar Haemorrhage
Diffuse alveolar haemorrhage (DAH) is a rare complication
seen in 4% of patients with SLE. Pulmonary capillaritis is
often the underlying cause in most patients with DAH.9 It is
often fatal in 50% of cases despite therapy, although mortality
is declining with aggressive treatment with corticosteroids
and cyclophosphamide.9, 10 Glomerulonephritsi is also
present in most patients with DAH.9 DAH should be
differentiated from acute lupus pneumonitis which also
presents similarly, however, significant systemic symptoms
suggestive of a SLE flare are typically absent in DAH.11
DAH may also occur secondary to uraemia or
thrombocytopenia.
Chest radiograph in DAH commonly reveals bilateral, often
extensive, airspace consolidation. Histopathology
examination of lung tissue reveals a non-specific alveolitis,
although in some patients the infiltration of small arteries,
arterioles, and capillaries by polymorphonuclear cells may be
seen.
Acute Lupus Pneumonitis
Acute lupus pneumonitis (ALP) has been described in 1% to
12% of patients, and often has a serious outcome 2, 12, it
often presents acutely with fever, cough, dyspnea, pleuritic
pain, and hypoxia, and sometimes haemoptysis.13
Occasionally it may be the presenting feature of SLE .11 The
chest roentgenogram typically shows bilateral areas of
airspace consolidation particularly in lower lung zones, and is
often associated with bilateral pleural effusions.
ALP is a diagnosis of exclusion. It should be differentiated
from diffuse alveolar haemorrhage and infective
pneumonias. Surgical biopsies often reveal a histology
pattern consistent with diffuse alveolar damage with or
without alveolar haemorrhage 14, 15 ALP requires therapy
with high dosage of systemic corticosteroids, and in
refractory cases with additional immunosuppressive therapy,
such as cyclophosphamide.
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Pulmonary vascular disease
Acute reversible hypoxemia is extremely rare, and has been
described in acutely ill patients. It presents clinically as a
sudden onset of hypoxemia with normal radiologic findings,
and often responds rapidly to corticosteroids.16 Patients with
this syndrome have diffusion abnormality which is believed
to be due to occlusive vasculopathy as a result of neutrophil
aggregation within pulmonary capillaries.17
The prevalence of pulmonary arterial hypertension (PAH) in
SLE is about 14%, however, it increases with the progression
of the disease.18 Raynaud's phemomenon is seen in 75% of
SLE patients who also have PAH, compared with 20%-30%
of those without clinically evident PAH. Although, 50% of
SLE patients with PAH have been reported to have
underlying vasculitis19, it has been found much less common
in recent biopsy studies. The prognosis of patients with
vasculitis is poor.
Antiphospholipid antibodies are present in up to two thirds of
patients with SLE 20, 21, and it poses more than six fold risk
of venous thrombo-embolism in this patient subgroup.22
RHEUMATOID ARTHRITIS
Rheumatoid arthritis (RA) is the most common autoimmune
disease affecting 1-2% of general population.23, 24 The
involvement of heart, skin, lung, and eye is seen in 50%
patients with RA.25, 26 Pulmonary complications are
common and often occur within 5 years of initial diagnosis of
RA. They are also the presenting manifestations in 10% of
patients. The commonest pulmonary manifestations are
pleuritis and interstitial lung disease (ILD).27 Lung
involvement is second to infection as the most common cause
of death in patients with RA (18% vs 27%).
Pleural disease
It is seen clinically in about 3-5% of patients with RA,
although post mortem studies reveal a prevalence of 40-80%.
It is mainly seen in patients who have already developed extra
articular manifestations. Pleural thickening is more common
than pleural effusions. Pleural effusions are usually unilateral
and may be loculated. They commonly occur late in the
course of the disease, and may be associated with pericarditis
and subcutaneous nodules. They are usually asymptomatic,
but tend to recur after aspiration. The Pleural fluid is
exudative with high protein component; however its glucose
content is characteristically very low. Occasionally, pleural
fluid may appear chylous due to high cholesterol content.
Small pleural effusions do not require any specific therapy,
and usually resolve spontaneously, but large effusions require
aspiration. The recurrent pleural effusion may be treated with
corticosteroid or pleurodesis.
Interstitial Lung Disease
ILD is the commonest and most serious complication seen in
15-20% of patients with RA. The usual interstitial pneumonia
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(UIP) is the commonest histological pattern followed by nonspecific interstitial pneumonia (NSIP). Cryptogenic
organizing pneumonia (COP) is less frequent. ILD typically
occurs a few years after the onset of joint symptoms,
however, it may be the first manifestation in 15% to 20% of
RA patients. Chest radiograph typically shows reticular or
reticulo nodular opacities in the lower lung fields. HRCT
shows a reticular pattern and irregular septal thickening,
mainly in the peripheral and lower lung zones.
Honeycombing is a late manifestation of ILD. Rarely, some
patients present with progressive upper lobe fibrosis and
cavitations.
Pulmonary Nodules
Pulmonary nodules occur in up to 1% of patients. They are
usually associated with advanced disease and subcutaneous
nodules. They may be single or multiple, varying from 1-3 cm
in diameter. They tend to be subpleural, often cavitate leaving
thick-walled cavities. Occasionally, such cavities may be thin
walled, which may disappear gradually. Rarely, rheumatoid
nodules are seen in patients without RA, although some
patients have developed RA disease later. Pulmonary nodules
are rare in coal worker's pneumoconiosis, however, they may
cause progressive massive fibrosis in some patients.
Bronchiolitis Obliterans/Bronchiolitis Obliternas
Organizing Pneumonia (BOOP)
Occasionally, a severe rapidly progressive form of airway
obstruction develops in patients with RA who present with
widespread inspiratory crackles and often a mid inspiratory
squeak. Chest radiograph is usually normal, but may show
over inflation. HRCT of chest may show a characteristic
mosaic pattern of attenuation and perfusion due to
redistribution of blood flow away from the areas of abnormal
ventilation. In early cases, the end-expiratory HRCT scan
may show air-trapping when end-inspiratory scan is normal.
Lung function studies show a severe obstructive deficit with
low transfer factor for carbon monoxide (TLco). The autopsy
studies reveal a widespread fibrous obliteration of
bronchioles. Corticosteroid is not effective and most patients
die in 2-3 yrs, although some patients have survived up to a
decade.
Other Pulmonary Manifestations in RA
Pulmonary infections are frequent in RA patients. Rarely,
eosinophilic pneumonia, bronchocentric granulomatosis,
pulmonary hypertension, and progressive loss of lung
volume due to diaphragmatic dysfunction may also occur.
Small airway disease has been described in up to 30% of
patients. Bronchiectasis is also common. The involvement of
crico-arytenoid joint of larynx may cause stridor, which in
severe case may require tracheostomy.
SYSTEMIC SCLEROSIS (SCLERODERMA)
Systemic sclerosis (SSc) is a rare, chronic, multisystem
disease of unknown cause that is characterized by fibrosis and
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vasculopathy of the skin and visceral organs. There are 2
forms of SSc, the limited SSc and the diffuse SSc disease. The
limited SSc is seen in 70% of patients, and it manifests with
subcutaneous calcinosis, Raynaud's phenmomenon,
esophageal dismobility, sclerodactily, and telangiectasis. It
tends to involve the distal limbs and face and has a lower risk
of internal-organ involvement. However, PAH is more
common in limited SSc disease. About 70% of patients have
circulating anticentromere antibodies. The diffuse form
often involves both distal and proximal limbs, the face, trunk
and internal organs and has an increased associated mortality
rate as compared with the limited form.28 Although patients
without skin changes (systemic sclerosis sine scleroderma)
do not meet established criteria for a diagnosis of systemic
sclerosis, they may have many features of the disease.29, 30
The lung is commonly involved in SSc. Most patients with
SSc have pulmonary symptoms, such as exertional dyspnea
and dry cough. The Interstitial lung disease and pulmonary
vascular disease are the most common pulmonary
complications. Aspiration pneumonia is also frequent due to
oesophageal dysfunction, however, pleural disease is
relatively rare, and is usually accompanied by lung
parenchymal involvement.
ILD is seen in 20-60% of patients. It can occur in both limited
and diffuse SSc. It rarely precedes scleroderma. Chest
radiograph typically shows a bibasilar fine reticular pattern in
the initial stages which progresses to coarse reticulation and
honeycombing.31 NSIP is the most common histologic
pattern, followed by UIP.24, 32, 33
HRCT scan of chest is more sensitive in diagnosing early
ILD. It typically reveals lower lobes and peripheral
involvement with areas of ground-glass attenuation, reticular
shadowing, and poorly defined sub pleural nodules.
Honeycombing and traction bronchiectasis predominate in
long standing cases.
MIXED CONNECTIVE TISSUE DISEASE
Mixed connective tissue disease (MTCD) is a syndrome
characterized by overlapping features of SSc, SLE, and
PM/DM. The presence of high titres of antibodies against U1
small nuclear ribonucleoprotein (RNP) is a must for the
diagnosis. About 80% of patients with MTCD have
respiratory system involvement.34 Many patients with
MTCD present with Raynaud's phenomenon, swollen hands,
sclerodactyly, arthritis, PM and pulmonary involvement.35
The common lung manifestations include ILD, pleural
effusion and pulmonary arterial hypertension. ILD occurs in
up to 65% of patients.36 It usually occurs within first 2 to 4
years of onset of the disease. Rarely, ILD may be the first or
predominant manifestation of MTCD .37 NSIP is the most
common histologic pattern on lung biopsy.24, 38
Other pulmonary disorders include pulmonary vasculitis,
pulmonary thrombo embolism, aspiration pneumonia,
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alveolar haemorrhage, pulmonary nodules, cysts,
mediastinal lymphadenopathy, and respiratory muscle
dysfunction.
SJOGREN'S SYNDROME
Sjogren's syndrome (SS) is characterized by lymphocytic
infiltration of exocrine glands and other numerous extra
glandular sites with resultant sicca syndrome.39 It can occur
alone as primary Sjogren syndrome (pSS) or in association
with other autoimmune diseases, such as RA, SLE, and
progressive SS known as secondary Sjogren's syndrome
(sSS). It is predominantly seen in middle aged women with a
female/male ratio of 9:1 .40 It has recently been proposed
that, the diagnosis of SS should include four of the following
features: ocular symptoms of inadequate tear production,
corneal damage due to inadequate tear production, dryness of
mouth due to inadequate salivary production, salivary gland
histopatholgy showing presence of foci of lymphocytes,
impaired salivary gland function on clinical testing, and the
presence of antibodies (anti-SS-A/Ro or anti-SS-B/La, or
both), however, the compatible histologic findings or
presence of auto antibodies has to be one of the four
criteria.41
Lung involvement is common extra glandular manifestation
of SS, and is seen in 9% to 75% patients.42, 43 However, a
recent study reported lung involvement in 11% of patients
with primary Sjogren's syndrome.44 The common
pulmonary manifestations in SS include small airway
disease, large airway obstruction or desiccation of the
tracheobronchial tree, and interstitial lung disease.
Airway involvement
Upper airway is commonly involved in SS. The dryness of the
oral and nasal mucosa affects smell and taste functions.
Upper airway bleeding, sinusitis, and septal perforation may
also occur.45
Dry cough is frequently present due to dryness of mucosa of
trachea (xerotrachea) and large airways. Bronchial glands in
large airway reveal changes similar to those in salivary
exocrine glands, and mucosa shows lymphocytic infiltration
predominantly with CD4 T lymphocytes.
Small airways are commonly involved in SS, but severe
symptoms due to this are rare. With the progression of the
disease, air trapping, mosaic attenuation, and bronchiectasis
may manifest on CT scan of chest.
Follicular Bronchiolitis
Follicular bronchiolitis is commonly associated with
lymphocytic bronchitis, bronchiolitis, or LIP in patients with
primary SS. Histological examination often reveals nodules
of lymphocytic infiltrates with reactive germinal centres
surrounding the terminal and respiratory bronchioles.
Diffuse Interstitial Lung Disease (ILD)
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Diffuse ILD is seen in 5% of patients with SS. Rarely, ILD
may present without the sicca syndrome. NSIP is the
commonest Interstitial lung disease in primary SS, which
commonly manifests as increased reticular markings,
ground-glass opacities, and traction bronchiectasis on HRCt
scan of chest.46, 47, 48 Honeycombing is a late feature of
NSIP. LIP is seen in 0.9% of patients with SS, whereas 25% of
adults with LIP suffer from SS. A pattern of ground-glass
opacities with thin-walled cysts are found in 50% of patients
with LIP with other frequent radiologic findings being
centrilobular nodules and interlobular septal thickening.
Rarely, pleural effusion may also be present.49 UIP is rare in
SS. HRCT of chest often reveals fibrosis, honeycombing, and
traction bronhciectasis in lower lobes. Organizing
pneumonia (OP) is extremely rare in SS with only a handful
of cases reported. Recently, a patient with OP has been
described, who subsequently developed SS 3 years later.50
Lymphoma
The risk of lymphoma is 44 times higher in Sjogren's
syndrome than that in a healthy population.51 Lymphoma
develops in 4-8% of patients with SS with NHL being the
commonest type.52, 53 Primary pulmonary lymphoma is
also seen in 1% -2% of patients which can present as a solitary
or multifocal nodules, bilateral alveolar infiltrates, or
interstitial markings.43, 54
Other Manifestations
Despite lung being commonly involved in SS, pulmonary
hypertension is rare.55, 56 Pleural effusions and pleural
thickening are also extremely rare conditions in SS.
POLYMYOSITIS/DERMATOMYOSITIS
Polymyositis (PM) and dermatomyositis (DM) affect skeletal
muscles and various other organs. About 5% of patients with
PM/DM develop lung manifestations with ILD and
aspiration pneumonia being the commonest. Pulmonary
vascular disease is rare. As PM/DM also occurs in
malignancy, an active search for malignancy should be made
in those who present with PM/DM.
The most common radiographic finding is aspiration
pneumonia due to pharyngeal muscle weakness. The
diaphragmatic weakness leads to high diaphragmatic
elevation, reduced lung volumes, and basilar atelectasis.
ILD is seen in 50% of patients with PM/DM.57, 58 ILD
commonly follows the musculoskeletal involvement, but
may precede these in 1/3rd of cases.59, 60 ILD may be the
sole manifestation in 20-30% of patients with DM/PM. 59,
60, and in 10%20% patients with amyopathic form of DM.
The lung bases are predominantly involved in ILD. Chest
radiography reveals a reticulo-nodular pattern or
honeycombing. HRCT of chest may reveal predominant
linear abnormalities and ground-glass attenuation. Airspace
consolidation is also often present in the lower lung zones
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with a peri bronchial and sub pleural distribution usually due
to organizing pneumonia which is more common in PM/DM
compared to other collagen vascular diseases.61 Although
NSIP is the most common histological pattern, COP
(cryptogenic organizing pneumonia), diffuse alveolar
damage (DAD) and UIP are also frequently found.59
RELAPSING POLYCHONDRITIS
Relapsing polychondritis (RP) is a rare disease characterized
by recurrent episodes of cartilaginous inflammation with
degeneration, loss of structure, and fibrosis throughout the
body. The ears, nose, and airways are the most frequently
affected organs in RP. About 1/3rd of patients will also suffer
from another rheumatologic disorder, such as vasculitis, RA,
Sjogren's syndrome, and ankylosingspondylitis. Rarely RP is
seen in patients with inflammatory bowel disease, primary
biliary cirrhosis, and myelodysplastic syndrome.
Airway manifestations are seen in 50% of patients with RP
during the course of their illness. These are also the most
serious complications presenting a diagnostic and therapeutic
challenge.62 It may be the presenting feature in 10% of
patients. The common airway involvement in RP includes
subglottic stenosis, tracheal stenosis, tracheal wall thickening
and calcification, and tracheobronchomalacia.
Respiratory symptoms are common in patients with RP, such
as cough, dyspnea, hoarseness of voice, and stridor.
Bronchoscopy is performed in patients having respiratory
symptoms to assess for mucosal inflammation as a marker for
active disease. The common bronchoscopic features are
generalized redness of mucosa, mucosal oedema,
tracheobronchomalacia with airway collapse, fixed
narrowing and stenosis from granulation tissue and
peribronchial fibrosis. However, tracheobronchomalacia and
focal stenosis in the tracheobronchial tree are the commonest
bronchoscopic findings.63 The sparing of posterior tracheal
mucosa is an important diagnostic clue.
Most patients with respiratory symptoms reveal computed
tomography (CT) scan abnormalities including
tracheobronchomalacia and air trapping during expiratory
scan which may not be apparent in inspiratory CT scan of the
chest. Hence, the dynamic CT imaging is recommended in
patients with suspected airway involvement.64 Recent
developments in the imaging modalities such as threedimensional imaging will allow early and improved detection
of airway involvement in RP.
ANKYLOSING SPONDYLITIS
Ankylosing spondylitis (AK) is a multisystem disorder of
unknown pathogenesis which primarily affects the joints of
the axial skeleton. It commonly affects young males, 90% of
them being HLA-B27 positive. The progressive destruction
of the joints results in stiffness of spine, chest, and pelvis.
The lung is involved in up to 30% of patients with chest wall
restriction and upper lobe fibrosis being the commonest.6, 65
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The restrictive ventilator defect may develop as a result of
either fusion of costovertebral joints and ankylosis of
thoracic spine or anterior chest wall involvement.
The lung parenchymal involvement generally occurs many
years after the onset of arthritic changes. Upper lobe
fibrobullous disease is the most common lung manifestation
described in 1.3% to 30% of patients with ankylosing
spondylitis.66, 67 Bilateral apical scarring is believed to be
the earliest pulmonary manifestation (54).67 HRCT of chest
may reveal peripheral interstitial lung disease, apical fibrosis,
bronchiectasis, paraseptal emphysema,
tracheobronchomegaly. Cavitation is uncommon, and was
reported in only 0.45 of patients in one series.68 There is a
higher risk of pneumothorax in patients with AK, and it may
be recurrent in some.
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