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Abstract

Resumo

Intrathoracic manifestations of collagen vascular
diseases on high-resolution chest computed tomography*

Manifestacées intratordcicas das doencas do colageno na tomografia computadorizada
de alta resolucédo do térax

C. Isabela S. Silva', Nestor L. Miiller?

Intrathoracic manifestations of collagen vascular diseases are very common. The frequency of intrathoracic
manifestations and the patterns of abnormality are variable depending on the type of collagen vascular disease
and may simultaneously involve one or more of the following: lung parenchyma, airways, pulmonary vessels,
pericardium, and pleura. The most common pulmonary manifestations are diffuse interstitial pneumonia and
pulmonary hypertension which together represent the main causes of morbidity and mortality of these patients.
Pulmonary, airway and pleural involvement may also be secondary to the disease therapy, or result from
bacterial pneumonia or opportunistic infection. In the present review, the authors summarize the main
intrathoracic manifestations of collagen vascular diseases and the differential diagnosis on high-resolution
chest computed tomography.

Keywords: Lung; Collagen vascular disease; Interstitial pneumonia; Pulmonary hypertension; Computed
tomography.

As manifestac6es intratoracicas das doencas do colageno sdo bastante comuns. O padréo e a freqiiéncia de
comprometimento dependem do tipo especifico de doenca do colageno, que pode envolver um ou varios
compartimentos simultaneamente, tais como parénquima, vias aéreas, artérias pulmonares, pleura, e peri-
cardio. As manifestacdes mais importantes incluem as pneumonias intersticiais difusas e a hipertensao pul-
monar, que em conjunto representam as principais causas de mortalidade e morbidade nesses pacientes. O
acometimento pulmonar, pleural e de via aérea pode ser também secundario a terapéutica instituida ou ser
decorrente de processos infecciosos bacterianos ou por germes oportunistas, por causa da imunossupres-
sdo. Nesta revisdo os autores sumarizam as manifestacGes intratoracicas e o diagndstico diferencial das
principais doencas do colageno na tomografia computadorizada de alta resolugdo do térax.

Unitermos: Pulmao; Doenca do colageno; Pneumonia intersticial; Hipertensdo pulmonar; Tomografia com-
putadorizada.
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INTRODUCTION

Collagen vascular diseases are a group
of diseaseswith specific autoimmune char-
acteristicsthat affect severa organsinclud-
ing the lungs™?. Intrathoracic manifesta-
tions are frequent and may be asymptom-
atic or symptomatic, with varied degrees of
severity. The pattern and frequency of the
intrathoracic involvement depend on the
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specific type of collagen vascular disease
and may include one or more pulmonary
compartments such as alveolus, intersti-
tium, vessals, lymphatic tissue, airwaysand
pleura®™. The most frequent pulmonary
manifestations are diffuse interstitial
pneumonias™?® and pulmonary hyperten-
sion*2® which as a whole represent the
main causes of mortality and morbidity in
these patients>?. Itisimportant to notethat
pulmonary abnormalities in patients with
collagen vascular disease may be due not
only to the underlying disease, but also re-
sult from its treatment, and include drug
reaction and infection by bacteriaor oppor-
tunistic organisms, such as Pneumocystis
jiroveci, and atypical mycobacteria as a
result of immunosuppression®?. The col-
lagen vascular diseases that most com-
monly result in interstitial lung disease are
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rheumatoid arthritis, progressive systemic
sclerosis, systemic lupus erythematosus,
dermatopolymyositis, mixed connective
tissue disease and Sjdgren’s syndrome+29),
Chest radiography represents the imaging
method most frequently utilized in the ini-
tial evaluation of intrathoracic manifesta-
tions of collagen vascular diseases. Chest
radiography, however, has low sensitivity
and specificity. High-resolution computed
tomography (HRCT) is the method of
choicefor assessment of pulmonary abnor-
malities in collagen vascular diseases, of-
fering the best correlation with histologic
findings, disease severity, prognosis, evalu-
ation of disease progression, and differen-
tial diagnosis®™. Theaim of thismanuscript
istoreview the mainintrathoracic manifes-
tations of collagen vascular diseases on
HRCT.
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MAIN INTRATHORACIC
MANIFESTATIONS OF COLLAGEN
VASCULAR DISEASES

1. Diffuse inter stitial pneumonias

Interstitial pneumonias represent the
most common intrathoracic manifestations
of collagen vascular disease?. Collagen
vascular diseases may be associated with
virtually all patterns of diffuse interstitial
pneumoniaand may progressto pulmonary
fibrosis® =9, The histological classifica-
tionissimilar to that of idiopathic intersti-
tial pneumonias including: a) patterns of
chronic progression — usual interstitial
pneumonia, non-specific interstitial pneu-
monia and lymphocytic interstitial pneu-
monia; b) pattern of subacute progression
— organizing pneumonia (also known as
bronchiolitis obliterans organizing pneu-
monia—BOOP); c) pattern of acute pro-

Silva CIS, Muller NL

gression of pulmonary injury — diffuse al-
veolar damage®919,

High-resolution CT manifestations of
interstitial pneumoniasin patientswith col-
lagen vascular diseases also are similar to
the ones described for patients with idio-
pathic disease (Table 1), Collagen
vascular diseases most frequently associ-
ated with interstitial pneumonia are: rheu-
matoid arthritis, progressive systemic scle-
rosis (scleroderma) and dermatopolymyo-
sitis. In general, non-specific interstitial
pneumonia s the most common pattern of
interstitial pneumoniain patients with col-
lagen vascular diseases (Figure 1)®2, In pa-
tients with rheumatoid arthritis, however,
it seems that the pattern of usual intersti-
tial pneumonia (Figure 2) is the most fre-
quent one™”. On the other hand, lympho-
cytic interstitial pneumonia, although rare,
ismost common in patients with §ogren’s

syndrome (Figure 3)+212, whilethediffuse
alveolar damage pattern is more frequent
in patients with dermatopolymyositis and
systemic lupus erythematosus. Table 2
shows the frequency of each interstitial
pneumonia pattern found in the main col-
lagen vascular diseases discussed in the
present review.

In general, chronic progressive intersti-
tial pneumonias in collagen vascular dis-
eases have a better prognosis than those of
idiopathic nature, with a better five year
survival rate (Figure 4)™. However, cases
of unfavorable progression in patientswith
collagen vascular disease and interstitial
pulmonary involvement with no response
to the therapy are not infrequent. Similarly
to the idiopathic form of disease, the non-
specific interstitial pneumonia pattern in
collagen vascular disease has abetter prog-
nosis than the pattern of usual interstitial

Table 1 HRCT findings in interstitial pneumonias.

Pattern

Typical findings

Typical distribution

Unusual findings

Usual interstitial
pneumonia

Non-specific interstitial
pneumonia

Organizing pneumonia
(BOOP)

Lymphocytic interstitial
pneumonia

Diffuse alveolar
damage

Reticular pattern, bronchiectasis and
traction bronchiectasis, honeycombing,
absent or minimal ground-glass opacities

Ground-glass opacities, mild reticulation,
traction bronchiectasis and bronchiolec-
tasis, absent honeycombing in the early
stages

Consolidation is the typical finding,
ground-glass opacity usually is associated
with areas of consolidation, perilobular
pattern or reversed halo sign may be
found

Ground-glass opacities associated with
sparse cysts ranging from 1-3 cm in di-
ameter

Ground-glass opacity, “crazy paving” pat-
tern, bilateral areas of consolidation may
be present mainly in dependent regions

Peripheral, basal and posterior pre-
dominance

Lower lobes and peripheral regjons.
Findings may be diffuse. 20-50% of
patients show less severe involvement
of the pulmonary parenchyma imme-
diately adjacent to the pleural surface
(subpleural sparing)

Bilateral symmetrical or asymmetrical,
peripheral and/or peribronchovascular
in 60-80% of cases, predominance in
lower lobes

May be diffuse or predominate in the
lower lobes; cysts may have subpleu-
ral and peripheral distribution

Bilateral and diffuse, rarely multifocal

Asymmetrical distribution, major in-
volvement of upper lobes

Extensive reticular pattern, consolida-
tion (may represent areas of co-exist-
ing organizing pneumonia — BOOP),
peribronchovascular distribution

Focal consolidation mimicking mass
may progress to fibrosis

Isolated pulmonary cysts, ground-glass
opacity as an isolated finding, septal
thickening, and centrolobular nodules

May progress to pulmonary fibrosis.
Patients who survive may have HRCT
pattern similar to non-specific intersti-
tial pneumonia

Table 2 Frequency of interstitial pneumonias in collagen vascular diseases.

Progressive Systemic
Rheumatoid systemic Sjogren’s Mixed connective lupus
Pattern arthritis sclerosis Dermatopolymyositis syndrome tissue disease erythematosus
Usual interstitial pneumonia +++ + + + + +
Non-specific interstitial pneumonia ++ +++ +++ ++ ++ ++
Organizing pneumonia (BOOP) ++ + +++ - + +
Lymphocytic interstitial pneumonia + - - ++ - +
Diffuse alveolar damage + + ++ + - ++

+++ represents a quite common association; ++ represents a relatively common pattern; + indicates a relatively uncommon pattern; — indicates a rare or still-to-be-

described pattern for collagen vascular disease.
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Intrathoracic manifestations of collagen vascular diseases on HRCT

Figure 1. Pattern of
non-specific interstitial
pneumonia in a patient
with progressive sys-
temic sclerosis. HRCT
demonstrates  diffuse
ground-glass opacities
in the lower lobes and
minimal  reticulation,
particularly in the middle
lobe and lingula.

pneumonia™. The concomitant presence
of more than one pattern of interstitial
pneumonia, particularly the association
between non-specific interstitial pneumo-
nia and organizing pneumonia (BOOP) is
not rare in collagen vascular disease, and
is most common in patients with dermato-
polymyaositis and mixed connective tissue
disease (Figure 5). Generally, the pattern of
diffuse aveolar damage is associated with
poor prognosis, both in patients with idio-
pathic disease and patients with collagen
vascular disease!™?.

Interstitial pneumoniasmay precedethe
clinical onset of the collagen vascular dis-
easefor aperiod of three monthsup to five

Figure 2. Pattern of usual interstitial pneumonia in a patient with rheumatoid arthritis. Axial (A) and coronal (B) HRCT images demonstrate findings of archi-
tectural distortion with peripheral reticulation and honeycombing (arrows) intermingled with relatively normal areas of pulmonary parenchyma. Note the more

extensive involvement of the lung bases (B).
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Figure 3. Pattern of
lymphocytic interstitial
pneumonia in a patient
with  Sjégren’s  syn-
drome. HRCT image
demonstrates bilateral
ground-glass opacities
and a few pulmonary
cysts.

years, usua ly with apattern of non-specific
interstitial pneumonia® or acutely with a
pattern of diffuse aveolar damage. Patients
with collagen vascular disease, especialy
rheumatoid arthritis, scleroderma and
dermatopolymyositis, may progress with
acute exacerbation of fibrotic interstitial
pneumonia™®. Most frequently, acute pul-
monary injury manifests histologically as
diffuse alveolar damage superimposed on
underlying pulmonary fibrosis (generally
usud interstitial pneumoniaor non-specific
interstitial pneumonia patterns)®®. HRCT
findings of acute exacerbation of chronic
progressive interstitial pneumoniain pa-
tientswith collagen vascular disease consist
indiffuse areas of ground-glass attenuation,
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Figure 4. High-resolution CT follow-up of non-specific interstitial pneumonia in a patient with progressive systemic sclerosis receiving corticosteroid therapy.
HRCT image (A) demonstrates diffuse ground-glass opacities, extensive reticulation and subtle signs of fibrosis characterized by irregularities of the pleuropul-
monary interface and presence of some irregular and tortuous bronchi and bronchioles in the areas of ground-glass attenuation. Note the less extensive in-
volvement of the posterior pulmonary regions immediately adjacent to the pleural surface (arrows; subpleural sparing) - a typical finding of non-specific inter-
stitial pneumonia -, as well of esophageal dilatation (Es), a common finding in patients with progressive systemic fibrosis. HRCT image (B) acquired two years
later demonstrates, despite treatment, substantial progression of fibrosis, with extensive traction bronchiectasis (long arrows) and bronchiolectasis, and inter-
val development of mild subpleural honeycombing (arrowheads).

Figure 5. Concomitant presence of non-specific interstitial pneumonia and organizing pneumonia in a
patient with dermatopolymyositis. HRCT demonstrates bilateral ground-glass opacities, minimal reticula-
tion, and focal areas of consolidation. Note the less extensive involvement of posterior pulmonary re-
gions immediately adjacent to the pleural surface (arrows; subpleural sparing) typical of non-specific
interstitial pneumonia with foci of organizing pneumonia resulting in areas of consolidation at HRCT.

with or without associated smooth inter-
and intralobular lines resulting in a crazy
paving pattern associated with signs of fi-
brosis from the pre-existing interstitial
pneumonia (distortion of pulmonary archi-
tecture, traction bronchiectasis, reticulation
and honeycombing) (Figure 6)*>9. Areas
of focal or hilateral dependent consolida-
tion may be present. The main differentia
diagnosis for ground-glass attenuation at
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HRCT in patients with collagen vascular
disease and fibrotic interstitial pneumonia
includes opportunistic infections (particu-
larly by Pneumocystis) and drug-induced
lung disease (Figure 7). Consolidation
may be due to organizing pneumoniaor an
infectious process (by bacteria, mycobac-
teria or fungi).

It is important to note that, in smoking
patients with collagen vascular disease,

smoking-related interstitial pneumonias
such asrespiratory bronchiolitiswith inter-
stitial pulmonary disease and desquama-
tive interstitial pneumonia may also be
found@9.

2. Pulmonary vascular disease

Pulmonary vasculopathy in collagen
vascular diseases generally manifests as
pulmonary hypertension, diffuse pulmo-
nary hemorrhage (capillaritis) or small and
medium vessel vasculitis?®®. Pulmonary
venoocclusive disease and pulmonary cap-
illary hemangiomatosis, dthough rare, have
been described in some patients with col-
lagen vascul ar disease such as scleroderma
and systemic lupus erythematosus®*?.

Pulmonary hypertension in collagen
vascular disease may result from arange of
different pathophysiological mechanisms
including loss of pulmonary capillary net-
work as aresult of fibrotic interstitial dis-
ease; intrinsic pulmonary arteriopathy with
vascular remodelling and pulmonary arte-
rial hypertension; left ventricular diastolic
dysfunction with pulmonary venous hyper-
tension; and chronic thromboembolic dis-
ease associated with hypercoagulability
and antiphospholipides (patients with sys-
temic lupus erythematosus)®®. It may
occur as an isolated finding (Figure 8) or
occurring in association with fibrotic inter-
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Intrathoracic manifestations of collagen vascular diseases on HRCT

Figure 6. Acute exacerbation of usual interstitial pneumonia in a patient with rheumatoid arthritis. HRCT image (A) demonstrates typical findings of usual
interstitial pneumonia characterized by peripheral reticulation, pulmonary architectural distortion and minimal subpleural honeycombing, without the presence
of ground-glass opacities. HRCT image (B) acquired two months later, when the patient presented with respiratory failure in the absence of precipitating fac-
tors, such as respiratory infection, cardiac decompensation or use of medication, demonstrates extensive areas of ground-glass attenuation and inter- and
intralobular septa thickening (“crazy paving” pattern), and tortuous and irregular bronchi. These abnormalities correspond to findings of acute idiopathic pul-
monary injury (diffuse alveolar damage) in a patient with pulmonary fibrosis and collagen vascular disease.

Figure 7. Drug-induced lung disease secondary to the use of metotrexate in a
patient with rheumatoid arthritis and no previous parenchymal abnormalities.
HRCT image demonstrates diffuse bilateral ground-glass opacities and mini-

mal reticulation.

stitial pneumonia. Theincidence of pulmo-
nary hypertensionin collagen vascular dis-
easesis variable, depending on the type of
collagen vascular disease, on the concomi-
tant presence of interstitial disease and on
the diagnostic method utilized®®., Pulmo-
nary hypertensionismost commonin scle-
roderma (approximately 25% of patients),
systemic lupus erythematosus (5-10%) and
mixed connective tissue disease®®).
Increaseinthediameter of the main pul-
monary artery trunk (> 2.9 cm) (Figure 8),
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Figure 8. Pulmonary hypertension in a patient with mixed connective tissue
disease. HRCT image photographed at soft tissue windows shows increased
caliber of the pulmonary artery trunk. Lung window images (not shown) dem-

onstrated no parenchymal abnormalities.

main, lobar and segmental pulmonary ar-
teries represent typical findings of pulmo-
nary hypertension at HRCT®. Artery wall
calcification may be identified in patients
with severeand longstanding hypertension,
as well as thrombi, especialy in patients
with systemic lupus erythematosus and
antiphospholipid antibodies. A mosaic per-
fusion pattern may be present. Rarely,
centrilobular nodules and diffuse or patchy
ground-glass opacities are identified at
HRCT (Figure9). These abnormalitiesmay

be multifactorial and result from the pul-
monary hypertensionitself (proliferation of
small muscular arteries, chronic passive
congestion which may lead to engorgement
of the capillary bed, deposition of choles-
terol granulomas, focal areas of hemor-
rhage) or may be associated with the pres-
ence of pulmonary capillary hemangioma-
tosis (Figure 9) (exaggerated multifocal
capillary proliferation within the alveolar
walls). The concomitant presence of inter-
lobular septal thickening in patients with
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pulmonary hypertension can be secondary
to right cardiac failure or, less frequently,
pulmonary venoocclusive disease.

The main HRCT manifestations of dif-
fuse pulmonary hemorrhage (capillaritis) in
collagen vascular disease consist in diffuse
ground-glass opacities (Figure 10), “crazy
paving” pattern, patchy consolidation, and
centrilobular nodules, or lobular areas of
ground-glass opacities®. The main dif-
ferential HRCT diagnosisincludes: pulmo-
nary infections, especialy pneumonia by
Pneumocystis, diffuse alveolar damage
(Figure 6) and drug-induced lung disease
(Figure 7).

3. Pulmonary nodules or masses

Thedifferential diagnosisof pulmonary
nodules or massesin patientswith collagen
vascular diseaseis broad and includes op-
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portunistic infectious processes (Nocardia,
Cryptococcus, Aspergillus, Histoplasma,
atypical mycobacteria), neoplasms (carci-
noma, lymphoma), metabolic process
(amyloidosis), and immunological process
(rheumatoid nodules)®®. The main causes
of pulmonary nodules and masses found at
HRCT of patients with collagen vascular
disease are summarized as follows:

a) Rheumatoid nodules — Rare, but
may be found in patients with rheumatoid
arthritis, subcutaneous nodules and posi-
tive rheumatoid factor®??. Sizesrange be-
tween 0.5 cm and 7 cm in diameter, and
may be single or multiple. These nodules
rarely developinthe pleuraor pericardium.
Rheumatoid nodules may cavitate (up to
50%), causing hemoptysis or pneumotho-
rax, or become infected®®2Y. Spontaneous
resolution may occur. Calcification is

rare™®. An unusual association between
rheumatoid nodules and pneumoconiosis
(particularly in coal-mining workers) in
patients with rheumatoid disease is called
Caplan’s syndrome®,

b) Pulmonary lymphoma — Most fre-
quently occurringin patientswith Sjogren’s
syndrome, it also can be found in patients
with rheumatoid arthritis®®??), At HRCT,
pulmonary lymphomas may present asnod-
ules (generally with > 1.0 cmin diameter),
consolidation or, rarely, ground-glass
opacities1222),

¢) Amyloidosis — The parenchymal
nodular presentation of amyloidosis may
occur in patients with §dgren’s syndrome
and lymphocytic interstitial pneumo-
nia???. The nodules may be single or
multiple, may havefoci of calcification and
localization in the pulmonary parenchyma

Figure 9. Pulmonary capillary hemangiomatosis in a patient with progressive systemic sclerosis and severe pulmonary hypertension. HRCT image (A) demon-
strates diffuse ground-glass opacities and centrilobular nodules mimicking hypersensitivity pneumonitis. Image photographed at soft tissue windows (B) dem-
onstrates increase in the caliber of the pulmonary artery (AP) trunk and presence of fluid in the anterior pericardial recess (RPA) with more than 10 mm in
thickness a finding shows to correlate with poor prognosis. Ao, ascending aorta.

Figure 10. Diffuse pul-
monary hemorrhage in
a patient with systemic
lupus erythematosus.
HRCT image demon-
strates diffuse ground-
glass opacities pre-
dominating in the right
lung and nodular opaci-
ties.
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or within pulmonary cysts. Thediffuse pre-
sentation of pulmonary amyloidosisisrare,
but may be found in patients with rheuma-
toid arthritis and Sjogren’s syndrome*?
192229 At HRCT, diffuse pulmonary amy-
loidosis is characterized by diffuse micro-
nodules and interlobular septal thickening.

d) Pulmonary carcinoma— Some stud-
ies have shown an increased incidence of
pulmonary carcinomain patients with col-
lagen disease and concomitant fibrotic in-
terstitial vascular disease™?; however, this
relationship is not well established@29),
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Intrathoracic manifestations of collagen vascular diseases on HRCT

The incidence of neoplasms (including
lung cancer) in patients with scleroderma
is estimated to range from 3.6% to
10.7%%". Recently, a study has observed
that theincidence of lung cancer in patients
with sclerodermais not related to the con-
comitant presence of pulmonary fibrosis,
scleroderma subtype, or to the immuno-
logical status of the patient; on the other
hand, smoking patients with scleroderma
have aseventimeshigher risk for develop-
ing lung cancer than non-smoking pa-
tients®. At HRCT, pulmonary carcinoma
may manifest as a spiculated nodule or
pulmonary mass (Figure 11). Themain dif-
ferential diagnosis includes rheumatoid
nodule (in rheumatoid arthritis), infectious
processes (especially fungi), focal amyloi-
dosis and pulmonary lymphoma (particu-
larly in patients with Sjégren’s syndrome)
and localized organizing pneumonia
(BOOP) (Figure 12).

4. Diffuse pulmonary consolidation

In patients with systemic lupus erythe-
matosus, diffuse consolidation may result
from lupus pneumonitis or diffuse pulmo-
nary hemorrhage (Figure 10)'9. Drug-in-
duced lung disease and infection should
always be considered in the differential

diagnosis. The presence of predominant
consolidation in dependent pulmonary re-
gions, particularly in association with
centrilobular nodules, may correspond to
aspiration pneumonia, a quite common
finding in patients with scleroderma and
dermatopolymyositis caused by esophageal
dysmotility™®929,

5. Airway
a) Large airways — bronchiectasis
Bronchiectasis occurs most commonly
in rheumatoid arthritis (up to 30%), and
also may be found in §égren’s syndrome
and systemic lupus erythematosus™319, At
HRCT, it is more common in the lower
lobes, and of cylindrical type (Figure 13)".
The cause for bronchiectasis in patients
with collagen vascular diseaseis multifac-
torial; it may be due to repeated infections
(particularly in rheumatoid arthritis), in-
volvement of the small airways or airway
dryness (Sjégren’s syndrome) 37,

b) Small airways— bronchiolitis

— Bronchiolitis obliterans (constrictive
bronchiolitis) occurs most commonly in
women with rheumatoid arthritis and less
frequently in patients with Sjégren’s syn-
drome™¥. Main HRCT findings include

aress of decreased attenuation and vascu-
larity, with or without redistribution of the
blood flow towards non-involved regions,
resulting in mosaic perfusion pattern (Fig-
ure 13)®", Expiratory HRCT demonstrates
air trapping. Dilated bronchi (bronchiecta-
sis) (Figure 13) and thickened bronchial
walls also can be found®?, It is important
to note that bronchiolitis obliterans may
also result from penicilamine therapy in
patients with rheumatoid arthritis®®. Pul-
monary hypertension also may result in
mosaic perfusion (attenuation) at HRCT;
however, at expiratory HRCT, air trapping
is not usually found and, differently from
bronchiolitis obliterans, an increase in the
pulmonary artery caliber is observed.

— Follicular bronchiolitis represents
bronchiolocentric lymphoid hyperplasia
most frequently found in rheumatoid arthri-
tis, Sjégren’s syndrome and scleroderma®”
330) The HRCT may be normal or show
centrilobular and peribronchovascular nod-
ules®. The main differential diagnosis at
HRCT includes infectious process and as-
piration (most frequently found in depen-
dent pulmonary regions).

— Exudative bronchiolitis (cellular),
generaly of infectious nature, character-
ized at HRCT as centrilobular nodules or

Figure 11. Pulmonary carcinoma in a patient with progressive systemic scle-
rosis and pulmonary fibrosis. Coronal HRCT image demonstrates a tortuous and
dilated esophagus (arrowheads), spiculated nodule (arrow) in the periphery of
the right lung base and signs of advanced-stage pulmonary fibrosis, character-
ized by honeycombing, reticulation and traction bronchiectasis mainly in the

lung bases.
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Figure 12. Organizing pneumonia mimicking neoplasm or infectious process
in a patient with Sjogren ‘s syndrome. HRCT image demonstrates pulmonary
nodules with halo sign in the left upper lobe and focal bilateral ground-glass
opacities. CT-guided biopsy demonstrated typical findings of organizing pneu-
monia. Post-corticosteroid-therapy follow-up (not shown) demonstrated com-

plete resolution of the findings.
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Figure 13. Airway abnormalities in a patient with rheumatoid arthritis. HRCT images (A, B) demonstrate dilated bronchi (arrows on B) and signs of small airway
involvement (bronchiolitis obliterans) characterized by areas of decreased attenuation and vascularity with blood flow redistribution to non-involved regions
resulting in a pattern of mosaic perfusion (attenuation).

branching nodular opacities (tree-in-bud
pattern) with bilateral and asymmetrical
distribution®.

6. Other intrathoracic manifestations
of collagen vascular diseases

Collagen vascular diseases may aso be
associated with other intrathoracic abnor-
malities summarized as follows:

a) Lymphonodomegaly

Enlargement o mediastinal lymph nodes
is frequently found in patients with col-
lagen vascular disease; it ismost commonly
associated with the presence of interstitial
lung disease, and isfound in approximately
70% of patients with scleroderma®3?),
Usually, lymph nodesmeasureupto 1.5cm
in short axis diameter, and only one or two
nodal stations are involved. Enlarged hilar
and mediastina lymph nodes may, how-
ever, befound in any patient with collagen
vascular disease, including in the absence
of interstitial disease, from varied causes
such as: sarcoidosis, infection, lymphoma,
metastasis, inflammatory response to the

presence of reflux or aspiration pneumo-
g9,

b) Abnormalities of the pleura
and pericardium

Pleural involvement (effusion or thick-
ening) isquite frequent particularly in sys-
temic lupus erythematosus and rheumatoid
arthritis®1%)_ The presence of concomi-
tant pericardial effusion is common. More
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than half of patients with systemic lupus
erythematosus, as the disease progresses,
develop pleurd effusion, generaly bilateral
and with a serous or serosanguinolent ap-
pearance®. Pleural effusion, as well as
pericardial effusion, may also be a result
from the use of procainamide and hydrala
Zinein patientswith systemic lupus erythe-
matosus™. In rheumatoid arthritis, pleural
thickening isfound in 70% of patientsand
pleural effusion in approximately 5% of
patients®9.

In many patients (up to 50%), pericar-
dia abnormalities (pericardial effusion,
pericardia adherenceand fibrotic or fibrin-
ouspericarditis) are asymptomatic®?. Peri-
cardial effusion, frequently in association
with pleural effusion, is one of the most
common intrathoracic manifestations of
systemic lupus erythematosus. Generally,
pericardial effusion has a good prognosis.
However, it is important to note that the
presence of pericardial effusion associated
with pulmonary hypertension (defined by
means of echocardiography) in patients
with collagen vascular disease, particularly
in cases where fluid is detected in the an-
terior pericardial recess, measuring > 10
mm (Figure 9B), is associated with a poor
prognosis+),

¢) Diaphragmatic dysfunction

This is an uncommon condition, but
may be found in patients with systemic
lupus erythematosus and, occasionally, in
patients with dermatopolymyositis®?, re-

sulting in dyspnea, restrictive pattern of
pulmonary function in the absence of pul-
monary abnormalities and diaphragmatic
elevation with adjacent basal atelectasis.

d) Esophageal dysmotility

Thisisacommon condition in patients
with scleroderma and dermatopolymyo-
sitis®®. Asymptomatic esophageal dilata-
tion may be identified in 40% to 80% of
patients with scleroderma (Figure 4). At
HRCT, the coronal diameter of the esoph-
ageal lumen in patients with scleroderma
ranges between 1.2 cm and 4.0 cm (mean
2.3 cm)®, Esophageal dysmotility may
lead to aspiration pneumonia

CONCLUSION

Intrathoracic manifestations of collagen
vascular diseases are common and are
clinically important. The main pulmonary
manifestations include diffuse interstitial
pneumonia and pulmonary hypertension
which, as a whole, represent the main
causes of morbidity and mortality in these
patients. The pattern and frequency of pa-
renchymal, vascular, pericardial, pleural
and airway involvement, as well as dia-
phragmatic and esophageal abnormalities
depend on the specific type of collagen
vascular disease. Awareness of the several
patterns of involvement found at HRCT, as
well as their clinical/radiological correla-
tion is essential. Intrathoracic manifesta-
tions of collagen vascular diseases may be
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Intrathoracic manifestations of collagen vascular diseases on

HRCT

multicompartmental, be due to the under-
lying disease or be secondary to treatment
and thus include drug reaction and oppor-
tunistic infection.
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