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THORACIC INVOLVEMENT IN SYSTEMIC PRIMARY VASCULITIS: RADIO-
LOGICAL PATTERNS AND FOLLOW-UP

G. Serra, A.-L. Brun, D. Toledano, P. Cluzel, P.A. Grenier’

Systemic primary vasculitides are rare idiopathic diseases causing an inflammatory injury to the vessel walls. A pulmo-
nary involvement is frequent, and chest-CT is the imaging technique of reference in its assessment. An extremely wide
variety of parenchymal, vascular and airways abnormalities, has been described and diagnosis can be challenging:
knowledge of clinical data and a close cooperation with the referring physician is often crucial. The aim of this work is
to describe the most common typical and atypical CT features of pulmonary vasculitis and their possible changes over
time and therapy, focusing on the differential diagnosis with other inflammatory/infectious or neoplastic diseases.
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Systemic primary vasculitis is a
group of idiopathic diseases in which
the sole or predominant histological
feature is primarily represented by
an inflammatory insult to the vessel
walls with vessel destruction.

The nomenclature and classifi-
cation of vasculitis have been pro-
posed in 1994 and revisited in 2012
by the International Chapel Hill Con-
sensus Conference (CHCC) on the
Nomenclature of Systemic Vasculiti-
des (1, 2). This classification is based
on the size of vessels principally in-
volved (large, medium and small).

Although the exact pathogenesis
of vasculitis is still matter of discus-
sion and research, an immunologi-
cal dysfunction is highly suspected,
as suggested by many clinical,
pathological and serological data
derived from affected patients (3, 4).
Also genetic and environmental fac-
tors (drugs or infectious microorgan-
isms) would play a key role in the
genesis and development of disease.
Three main immunological mecha-
nisms of vessel damage have been
identified and the genesis of each
vasculitis would be primarily based
on deposition of immune complex-
es, antibody-mediated vascular dis-
ease, and/or cell-mediated immu-
nity and granulomatous reaction. In
particular, the investigations on the
antibodies directed against peri-nu-
clear and cytoplasmatic neutrophil
components (ANCA: antineutrophil
cytoplasmatic antibodies) allowed
the identification of a sub-group of
ANCA-associated vasculitis charac-

terized by similar clinical features,
involvement of small vessels and re-
sponse to immunosuppressive treat-
ment (4).

Pulmonary involvement can be
identified in all systemic vasculiti-
des. However in this review we will
consider only primary systemic vas-
culitis that are most frequently ac-
companied by lung involvement.

Small vessel-vasculitis is divid-
ed into ANCA-associated vasculi-
tis (AAV) and immune complex small
vessel vasculitis. AAV is a necrotizing
vasculitis with few or no immune
deposits that predominantly affects
small vessels and is associated
with myeloperoxidase ANCA (MPO-
ANCA) or proteinase 3 ANCA (PR3-
ANCA). AAV is subdivided into
microscopic polyangiitis (MPA), gra-
nulomatosis with polyangiitis (GPA,
formerly Wegener’s granulomatosis)
and eosinophilic granulomatosis
with polyangiitis (EGPA, formerly
Churg Straus syndrome).

Immune complex-small vessel
vasculitis is characterized by moder-
ate to marked vessel wall deposits of
immunoglobulines and complement
components that predominantly af-
fects small vessels. Glomerulone-
phritis is frequently seen among
the diseases included in this group.
We will review anti-glomerulo base-
ment membrane (anti GBM) disease
(formerly Goodpasture syndrome)
which may affect lung parenchyma.

This review will include also
Takayashu arteritis and Behcget dis-
ease classified into large-vessel vas-
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culitis and variable-vessel vasculitis
respectively.

Clinical signs and symptoms

They are variable and non specif-
ic. Small-vessel vasculitis can cause
fever, myalgias, arthralgias, and
malaise. A multiple organ systems
involvement can be found, with vari-
ous clinical scenarios such as renal
failure, uveitis, sinus disease, short-
ness of breath and rashes. Such
clinical associations should always
rise the suspicion of a small-vessel
vasculitis when another cause is still
unknown.

Large-vessel vasculitis can cause
clinical signs and symptoms related
to ischemia and unexplained inflam-
matory syndromes. Since overlap-
ping imaging features and simi-
lar clinical presentations are very
common, the differential diagnosis
among the different vasculitis or
other inflammatory/infectious and
neoplastic diseases can be extreme-
ly challenging. For these reasons,
a deep knowledge of the peculiar
imaging patterns of each disease,
integrated with the patient’s clinical
background derived from a close co-
operation with the referring clinician,
is necessary to achieve the correct
diagnosis.

CT imaging features of pulmonary
vasculitis

When assessing a chest-CT in a
case of suspect vasculitis, the radi-
ologist may face an incredibly wide
spectrum of imaging presentations,
ranging from no abnormality (no pul-
monary involvement) to extensive
lung disease (3, 4). When detected,
a lung involvement can derive from
pathological abnormalities affecting
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any anatomical or functional com-
ponent of the lung: vessels (pulmo-
nary and/or systemic), parenchyma,
airways (trachea and bronchi) and
pleura. The main imaging patterns
suggesting a lung involvement are
represented by parenchymal nod-
ules and masses (with or without
cavitations), diffuse or focal ground-
glass opacities, parenchymal consol-
idations, tracheal or bronchial abnor-
malities (wall thickening, stenosis),
vascular abnormalities (aneurysms,
wall thickening, stenosis and inflam-
mation), interstitial lung disease and
pleural disease. Recently a non for-
tuitous association with pulmonary
fibrosis has come to evidence, es-
pecially in ANCA-associated vascu-
litis (5).

Although overlapping patterns are
very common, characteristic imaging
features and their associations can
help distinguish between diseases (6-
8). In this process, the knowledge of
the clinical background of the patient
is crucial. Moreover, each abnormal-
ity can show significant changes over
time, related to the natural evolution
of disease (acute versus chronic) and
therapeutic interventions, which can
also lead to a complete resolution
with no residual abnormality.
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Fig. 1. — Granulomatosis with polyangiitis (GPA) in a smoker
patient. Axial (A) and coronal (B) images showing two pulmonary
masses with spiculated contours localized in the upper lobes sur-
rounded by centrilobular and paraseptal emphysema. Follow-up
evaluation after treatment (C) shows an almost complete resolu-

tion on pulmonary masses with residual fibrotic linear changes.

Granulomatosis
itis (GPA)

with polyangi-

GPA is necrotizing granulomatous
inflammation usually involving the
upper and lower respiratory tract,
and necrotizing vasculitis predomi-
nantly affects small to medium ves-
sels.

It is a rare multi-organ dis-
ease (prevalence of 3/100.000 in the
USA) (2), which can affect all ages
but is most common in adults 50-
69 years of age; men are slightly
more frequently affected than wom-
en. All organs can be affected; the
most frequently affected sites are the
upper respiratory tract (sinusitis and
nasal ulceration), kidneys and lower
respiratory tract. The lower respira-
tory tract (airways and lungs) is af-
fected in 90% of patients.

Radiological manifestations of the
disease (9-11)

The most typical radiological man-
ifestation of lung disease at chest-CT
is represented by nodules and mass-
es (90% of cases) (Fig. 1A, B). In ac-
tive disease, nodules are expression
of granulomatous inflammation and
necrosis, with tendency towards cav-
itation. Nodules dimension ranges

from few millimeters to masses of 10
cm, the margins are more commonly
smooth than irregular, the nodules
are frequently bilateral (75% of cas-
es), with random distribution and no
lobar predilection. Occasionally they
show a predominant or exclusive
peripheral (subpleural) distribution,
or, less commonly, have a peribron-
chovascular localization. The halo-
sign (a non specific rim of ground-
glass opacity surrounding the
pulmonary lesion) may be detected
in up to 15% of nodules, and may ex-
press perinodular hemorrhage and/
or inflammation. After contrast me-
dia administration, a hypoattenuated
area in the core of the nodule may
be identified as expression of central
necrosis. In a small number of cases
a feeding vessel can also be seen.
Calcifications are rare.

With progression of disease nod-
ules tend to increase in number and
size, and cavitation is common in
nodules greater than 2 cm (50% of
cases).

Cavitations are usually thick-
walled and show irregular inner
margins; less frequently, and often
after therapy, they can show thin and
smooth walls; sometimes an air-full
level can be detected.
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Fig. 2. — GPA in a 23-year-old patient presenting with multiple pulmonary nodules and masses associated with airspace consoli-
dation areas having a peribronchovascular and peripheral distribution. Some of the nodules and masses are cavitated. Most of the
lesions are surrounding by a rim of ground-glass opacity (halo-sign).

Fig. 3. — GPA patient presenting with recurrent hemoptysis. Axial images showing bilateral airspace consolidation, associated
with some ground-glass opacities mainly located in the upper and anterior parts of the lungs.

The second most common ra-

diological manifestation is rep-
resented by airspace consolida-
tions (25%-50% of cases), which

may occur with or without nodules
and masses (Fig. 2). Patchy or dif-

fuse ground-glass opacities are seen
less commonly (20%-30% of cases).
Both airspace consolidation and
ground-glass opacities may reflect
either vasculitic pulmonary disease
in the form of pneumonitis or alveo-

lar hemorrhage. Areas of consolida-
tions usually show a random distri-
bution; sometimes they appear as
subpleural wedge-shaped lesions
mimicking pulmonary infarcts, or
have a peribronchial distribution.
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ESRe | lobe in extension (Fig. 3). Bilateral,

z diffuse ground-glass opacities may
be seen in a small proportion of pa-
tients. In a small number of cases
centrilobular small nodules (Fig. 4)
of variable density and branching
linear opacities (« tree in bud » pat-
tern), septal and intralobular linear
opacities (reticular  pattern) have
been described. Rarely, pulmonary
fibrosis with typical usual interstitial
pneumonia (UIP)  pattern (bilateral
subpleural honeycombing) may oc-
cur. Pleural effusions, unilateral or
bilateral and of variable extent are
quite uncommon In a small propor-
tion of patients (15%) hilar and/or
mediastinal lymph node enlarge-
ment can be detected.

Tracheal and bronchial involve-
ment is a common manifestation in
GPA being reported in up to the 15%-
25% and 40-70% of patients respec-
tively (12,13). Nodular appearance
Airspace consolidations are charac- and localized abnormalities to bilat-  of inner surface of the airways may
terized by quite variable shapes and  eral, patchy or confluent consolida-  occur (Fig. 5). Tracheal stenoses are
appearances, ranging from dense tions, sometimes involving a whole usually subglottic (this area should

Fig. 4. — CT study in a GPA patient presenting with recurrent
episodes of hemoptysis showing diffuse centrilobular areas of
ground-glass opacity reflecting pulmonary hemorrhage.

Fig. 5. — Tracheal involvement in a patient with GPA. CT study shows the presence of a nodular appearance of the inner surface
of the trachea detected on lung parenchymal (left) and mediastinal (middle) window settings. This is confirmed on virtual broncho-
scopic descending view (right).
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Fig. 6. — Patient affected by GPA with airway involvement. CT shows subglottic concentric stenosis of the tracheal lumen. The
image on the left axial image shows a circumferential thickening of the tracheal wall and two posterior fistulae (arrows). The coro-
nal oblique reformation with minimum intensity projection (middle) shows the concentric smooth stenosis in the subglottic loca-
tion (arrow), and a small fistula (small arrow). The virtual endoscopic view of the stenosis shows the symmetric appearance of the
stenosis (right).
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Fig. 7. — Airway involvement in a patient with GPA. The left axial image shows an
asymmetrical tracheal wall thickening. The right axial image shows a circumferential
thickening of the tracheal wall with narrowing of the lumen (subglottic stenosis).

Fig. 8. — Patient with GPA. Coronal reformatted slab with minimum intensity pro-
jection (left) and contrast enhanced coronal reformation with mediastinal window set-
tings (right). Stenosis (arrow) and irregularity of the inner surface of the right inter-
mediate and lower bronchi. Contrast enhancement of bronchial walls reflecting the
presence of active inflammation.

always be included in the study ac-
quisition volume), can be smooth or
irregular, most commonly circumfer-
ential and about 2-4 cm long (Fig. 6
and 7).

The tracheal rings can show cal-
cifications, thickening and cartilagi-
nous erosions. Mucosal thickening
may be symmetrical or asymmetri-
cal, irregular or ulcerated. Fistulas
may be present (Fig. 6). A possible
involvement of the vocal cords must
be assessed. Any bronchus (lobar,
segmental and subsegmental) may
be involved. Segmental and subseg-
mental bronchial walls can be thick-
ened and lumen stenotic (Fig. 8,9
and 10), resulting in possible airway
obstruction and atelectasis.

Bronchiectasis (Fig. 10) and patchy
air trapping can be found in the 10%-
20% and 30% of cases respectively.

Imaging Follow-up

Follow-up studies after thera-
py (immunosuppressive treatment)
can show, in the majority of cases, a
complete resolution of ground-glass
opacities and nodules and a de-
crease in size or complete resolution
of the masses (Fig. 1C and 11) (14).
Cavitated lesions may develop in
thin-walled cavitations. A reduction
of tracheal or bronchial wall thicken-
ing can be observed as well (Fig. 12).
Fibrotic changes (intralobular linear
opacities and septal thickening) and
bronchiectasis tend to remain stable.

Differential diagnosis

The main radiologic differential di-
agnoses include other diseases (par-
ticularly infections and neoplasms)
that may essentially resultin airspace
consolidation, multiple nodules and
masses, with or without cavitations.
The knowledge of the clinical back-
ground of the patient (upper respi-
ratory symptoms, laboratory data
suggesting a glomerulonephritis and
presence of serum ANCA) is essen-
tial in the formulation of diagnosis.
Septic embolism or multiple lung
abscesses are usually associated
with bacteremia and tend to involve
mainly the lower lobes and are rarely

Fig. 9. — Bronchial involvement in a
patient with GPA. On the left, there is a
short concentric luminal narrowing of
the origin of the left upper lobar bron-
chus (arrow), and on the right, an occlu-
sion of the superior segmental bronchus
of the left lower lobe (arrow) with periph-
eral peribronchovascular consolidation.



Fig. 10. — Subsegmental bronchiectasis and distal airspace
consolidation in the same patient as figure 8. Stenosis of the
origin of the right middle lobar bronchus (arrow).

greater than 3 cm. Hematogeneous
metastases mainly involve the lower
lobes. Cavitations are uncommon
in lymphoma and rapid changes of
nodules and masses dimensions and
distribution, often observed in GPA,
argue against malignancy.

Eosinophilic granulomatosis with
polyangiitis (EGPA)

EGPA is eosinophil-rich and nec-
rotizing granulomatous inflamma-
tion often involving the respiratory
tract, and necrotizing vasculitis pre-
dominantly affects small to medium
vessels and is associated with asth-
ma and eosinophilia (2). ANCA is
more frequently seen in EGPA when
glomerulonephritis is present. It is a
very rare disease (annual incidence:
1-3/million), mainly affecting middle-
aged patients (40-50 years old), clini-
cally characterized by asthma and
allergic rhinitis, peripheral hypereo-
sinophilia and necrotizing vasculitis,
virtually present in all cases (15,16).

Radiological manifestations of the
disease

The most common imaging fea-
ture (present in up to 90% of cases)
is represented by bilateral areas of
ground-glass opacities or consolida-
tions (Fig. 13). Their distribution is
usually symmetric, with a peripheral
predominance and no lobar predi-
lection; less commonly, they have a
peribronchial or patchy random dis-
tribution.

- Septal lines can be seen in ap-
proximately 50% of cases. The in-
terlobular septal thickening can be
explained either by the presence of
edema secondary to cardiac involve-
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Fig. 11. — Follow-up evaluation in the same patient as fig-
ure 2. Resolution after treatment of the peribronchovascular
consolidation of the right upper lobe, and cavitated mass of the
left upper lobe after treatment, with some residual linear fibrotic

changes.

Fig. 12. — Follow-up evaluation in a patient affected by GPA with symmetrical. The
circumferential tracheal involvement seen on the baseline examination (left) has totally
disappeared after immunosuppressive therapy (right).

ment or by an eosinophilic infiltra-
tion of the septa.

- Nodules or masses with dimen-
sions ranging from few millimeters
to 3.5cm are uncommon, with or

without association with a halo-sign
or cavitations (very rare).

- Airway involvement is rare, con-
sisting in centrilobular nodules, tree-
in-bud pattern, bronchial dilatation,
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Fig. 13. — CT study in a patient with eosinophilic granulomatosis with polyangiitis (EGPA) showing areas of randomly distributed
patchy areas of airspace consolidation and ground-glass opacities, mainly localized in the right upper lobe.

and bronchial and bronchiolar wall
thickening. These abnormalities are
related to asthma in most of the cas-
es (which is almost always present),
or, less commonly, to an eosinophilic
involvement of the bronchial wall.

Unilateral or bilateral pleural ef-
fusions are relatively frequent (10%-
50% of cases) and may be related to
heart failure resulting from cardio-
myopathy or eosinophilic pleuritis.
Lymph node enlargement and peri-
cardial effusion are uncommon find-
ings.

Imaging follow-up

Follow-up studies after therapy
show, in the majority of cases, a
complete resolution of all parenchy-
mal abnormalities (clinical remission
achieved in more than 90% of pa-
tients). Airways abnormalities (bron-
chial wall thickening and dilatations)
tend to be less reactive to treatment.

Differential diagnosis

The main radiologic differential di-
agnoses include other diseases that
may present with transient, patchy
ground-glass opacities or consolida-
tions without any lobar predilection
in patients with a history of asthma.
The differential diagnosis of EGPA is
essentially based on the knowledge
of the systemic manifestations of
disease, including rash, peripheral
neuropathy and presence of serum
p-ANCA.

Chronic pulmonary eosinophilic
pneumonia may present radiologi-
cally with similar patterns than those
of EGPA with patchy, transient and
migratory non segmental ground-
glass opacities or consolidations, as-
sociated with eosinophilia. The other
differential diagnoses include acute
allergic bronchopulmonary asper-
gillosis, organizing pneumonia and

infectious pneumonia, mainly rep-
resented by bacterial bronchopneu-
monia and opportunistic agents,
such as Pneumocystis Jirovecii and
Cytomegalovirus (especially in asth-
matic patients under corticosteroids
therapy).

Microscopic polyangiitis (MPA)

Microscopic polyangiitis is necro-
tizing non granulomatous vasculitis
with few or no immune deposits that
predominantly affects small vessels.
It represents the first cause of pulmo-
nary-renal syndrome (2,8). Its inci-
dence is estimated at 1/100.000/year
with a slight male predominance and
mean age at onset of about 50 years.
The main clinical features are repre-
sented by rapidly progressive glo-
merulonephritis (90% of cases) and
diffuse alveolar hemorrhage (DAH,
10%-30% of cases). DAH can be de-
fined by the presence of hemoptysis,
diffuse alveolar infiltrates, and a drop
in hematocrit level. The most com-
mon histologic finding in patients
with DAH is capillaritis (17, 18).

Radiological manifestations of the
disease

Imaging features of microscopic
polyangiitis at CT, nonspecific, are
those characterizing a DAH, with
ground-glass opacities as the most
common radiological manifestation.

Bilateral (less commonly even
unilateral), patchy or diffuse ground-
glass  opacities (partial  alveolar
blood filling; 90% of cases), airspace
consolidations (complete  alveolar
blood filling; 70% of cases) with no
predominant distribution and thick-
ening of the bronchovascular bun-
dles (51% of cases). Poorly defined
and centrilobular nodular areas of
ground-glass opacities may be pre-

dominant in some patients, repre-
senting localized foci of hemorrhage.

After an acute episode of hem-
orrhage, the hemosiderin-laden
macrophages accumulate in the in-
terstitium, causing interlobular sep-
tal thickening in association with
ground-glass opacity (crazy-paving
pattern).

Pulmonary fibrosis is a rare but
clinically relevant manifestation oc-
curring in association with ANCA
associated vasculitis, especially
among patients with microscopic
polyangiitis and with anti-myelo-
peroxydase (MPO)-ANCA  specific-
ity (19, 20). As for the other ANCA-
associated vasculitides, the main
pattern of pulmonary fibrosis as-
sociated with microscopic polyan-
giitis is usual interstitial pneumo-
nia (UIP) (Fig. 14), but other patterns
may be encountered, including non
specific interstitial pneumonia (NSIP)
and combined emphysema-pulmo-
nary fibrosis (CEPF).

Pleural effusions can be detected
in up to the 15% of cases; pulmonary
edema in the 6% of cases

Imaging follow-up

After therapy, most of the patients
show a complete resolution or a
reduction of ground-glass opacities
and parenchymal consolidations.
Septal thickening and mild fibrotic
changes may persist in severe and
reiterated presentations. When inter-
stitial lung disease is present, it pro-
gresses with worsening of fibrosis.

Differential diagnosis

The diagnosis of microscopic
polyangiitis should be suspected
in patients with rapidly progressive
glomerulonephritis, serum p-ANCA
and radiological manifestations of
hemorrhage.
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Fig. 14. — Patient affected by microscopic polyangiitis. CT scan shows bilateral subpleural honeycombing predominantly localized
in the lower lobes suggestive of usual interstitial pneumonia (UIP).

The main radiological differen-
tial diagnosis comprehends all con-
ditions possibly causing alveolar
hemorrhage. Most cases of DAH are
generally caused by capillaritis as-
sociated with systemic autoimmune
diseases such as ANCA-associated
small-vessel vasculitis, anti-GBM
disease and systemic lupus erythe-
matosus.

Hypersentivity peumonitis may
be suggested when the predominant
pattern is represented by centrilobu-
lar poorly defined or ground-glass
nodules.

Pulmonary fibrosis is often the
first manifestation of pulmonary fi-
brosis associated to ANCA associ-
ated vasculitis and it may precede
systemic symptoms of the vasculitis
by months or even years and be ini-
tially classified as idiopathic pulmo-
nary fibrosis.

Anti-glomerular basement mem-
brane (anti-GBM) disease

Anti-GBM disease is a vasculi-
tis affecting glomerular capillaries,
pulmonary capillaries, or both with
basement membrane deposition of
anti-basement membrane autoanti-
bodies. It is regarded as an immune
complex vasculitis, because the
pathogenesis involves in situ forma-
tion of immune complexes between
anti-GBM anti-bodies and GBM anti-
gens with resultant activation of in-
flammatory mediators (2).

Anti-GBM disease is extremely rare
(incidence 1/1.000.000/year), more
common in men than in women with
an onset between 20-30 years of
age. It is characterized by anti-GBM

Fig. 15. — Patient with anti-glomerular
brane (anti-GBM) disease. Pulmonary hemorrhage responsible
for recurrent hemoptysis. CT study demonstrates bilateral areas
of ground-glass opacities having medullar distribution within
the upper lobes.

antibodies (more than 90% of cases),
directed against basement mem-
brane antigens of the alveolus and
glomerulus.

The most common presenting
symptom is hemoptysis, sometimes
lifethreatening.

Radiological manifestations of the
disease

The radiological manifestations
correspond to the typical imaging
features of a DAH, with bilateral
ground-glass opacities (Fig. 15) and
less commonly areas of airspace
consolidations. Ground-glass opaci-
ties may have a diffuse or patchy dis-
tribution (Fig. 15). Less commonly,

basement mem-

small, poorly defined homogeneous-
ly and diffusely distributed ground-
glass centrilobular nodules (Fig. 16)
and interlobular septal thickening
can be found.

Imaging follow-up

Treatment options are given by
plasmapheresis and immunosup-
pressive drugs (corticosteroids and
cyclophosphamide). After success-
ful treatment, imaging follow-up
can show a complete resolution or
reduction of ground-glass opacities
and parenchymal consolidations.
Septal thickening and mild fibrotic
changes may persist in severe and
reiterated presentations. When a CT
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Fig. 16. — 19-year-old male patient with hemoptysis revealing an anti-GBM disease. Axial images (A) showing multiple centri-
lobular nodular opacities homogenously and diffusely distributed throughout the lungs. Coronal reformatted slab with maximum
intensity projection (B) displaying centrilobular nodular opacities mimicking a tree in bud appearance.

scan is performed 2-3 days after the
acute episode, a prevalence of the
centrilobular nodules and interlobu-
lar septal thickening pattern can be
found.

Differential diagnosis

Anti-GBM disease should always
be suspected in a patient with he-
moptysis, bilateral airspace consoli-
dations or ground-glass opacities
and renal disease. The presence of
anti-GBM antibodies would confirm
the diagnosis.

The radiological differential diag-
nosis includes all conditions which
can cause pulmonary hemorrhage
associated with a renal involvement,
such as

connective tissue diseases (espe-
cially systemic lupus erythematosus)
and ANCA-associated vasculitis (es-
pecially granulomatosis with polyan-
giitis and microscopic polyangiitis).

Other differential diagnoses in-
clude blood aspiration and metasta-
sis from highly vascularized tumors,
such as choriocarcinoma.

Behget’s disease

Behcet's disease is a variable-ves-
sel vaculitis with non predominant
type of vessel involved that can affect

the vessels of any size (small, me-
dium and large) and type (arteries,
veins and capillaries). It is an uncom-
mon systemic disorder (prevalence
of about 1/100.000) characterized by
vasculitis and a clinical triad of re-
current oral and genital ulcers and
relapsing uveitis. Mean age of on-
set is about 30 years; men are much
more commonly affected than wom-
en. Pleuropulmonary involvement
is quite rare (1%-18% of cases) and
mainly characterized by pulmonary
arteries aneurysms, hemorrhage
and parenchymal infarcts (21, 22).
The main clinical manifestation is
hemoptysis, sometimes massive
and life threatening. The Hughes-
Stovin syndrome is considered by
many authors as a rare variant of
Behcget’'s disease, characterized by
systemic venous thrombi and pul-
monary aneurysms and thrombosis
without oral and genital ulcerations
and eye involvement (23).

Radiological manifestations of the
disease

Chest-CT with contrast media ad-
ministration allows the evaluation of
presence, location and size of pul-
monary aneurysms, their possible
complications (thrombosis, pulmo-
nary infarcts) and other parenchymal
and vascular associated findings.

Pulmonary aneurysms are, in the
most of cases, multiple, bilateral,
fusiform or saccular and their di-
mensions range from 1 to 7cm in
diameter (Fig. 17). The most com-
mon localization of pulmonary aneu-
rysms is the right interlobar artery,
followed by lobar and segmental ar-
teries. The affected vessel can show
signs of inflammation, as wall-thick-
ening and wall-enhancement after
contrast media administration.

Partial or complete thrombosis of
the aneurysms is a frequent finding.
Such occlusions can lead to local-
ized areas of consolidations (wedge-
shaped peripheral consolidations,
rarely with cavitations) related to pa-
renchymal infarctions, focal atelecta-
sis and areas of oligemia.

Intracardiac thrombus (Kajiya T,
Heart vessels 2007) has been report-
ed.

Vasculitis and rupture of pulmo-
nary arteries can lead to alveolar
hemorrhage, with focal, patchy or
diffused areas of consolidations or
ground-glass opacities (Fig. 18).

Associated findings may include
recurrent pneumonia and organizing
pneumonia, unilateral or bilateral
pleural effusions as a result of pleu-
ral vasculitis, and pulmonary infarcts
or thrombosis occurring in the supe-
rior vena cava.



66 JBR-BTR, 2014, 97 (2)

Fig. 17. — Patient affected by Behcet's disease. A. Axial CT im-
ages after contrast enhancement showing a partly thrombosed
aneurysm of the left interlobar and lower lobar pulmonary ar-
teries (small arrows), and aneurysm of the right interlobar pul-
monary artery also partially thrombosed (long arrows). B. Maxi-
mum intensity projection reformation displaying the vascular
abnormalities. Distal occlusion of the right aneurysm with a
peripheral wedge-shaped consolidation, reflecting pulmonary
infarction (arrow).

Fig. 18. — Same patient as figure 17. Lung parenchyma win-
dow settings axial images. There is a focal perihilar consoli-
dation surrounded by ground-glass opacity at the level of the
carina, next to a small aneurysm of a proximal branch of the
right pulmonary artery (arrow) (top). Another focal consolida-
tion surrounded by a ground-glass opacity and a wedge-shaped
subpleural consolidation are demonstrated in the lower lobes,
reflecting pulmonary hemorrhage and infarction respective-
ly (bottom).

ly mycotic pseudoaneurysms), pre-
vious trauma (often iatrogenic) and
Takayasu arteritis.

Takayasu arteritis

Takayasu arteritis is a large vessel
vasculitis often granulomatous that
predominantly affects the aorta and
its major branches (2). However, any
size artery may be affected. Onset is
usually in patients < of 50 years of
age.

The main vascular abnormalities
are given by stenosis or occlusion
with possible poststenotic dilatations
and aneurysm formation (24,25).
Distribution of lesions is usually seg-
mental and patchy. Involvement of

Imaging follow-up

Repeated scans over time allow
the monitoring of aneurysms forma-
tion and the follow-up of their pa-
renchymal complications. Patients
receiving immunosuppressive treat-
ment can show reduction or com-
plete resolution (up to the 75% of

cases) of pulmonary aneurysms and
associated thrombosis (Fig. 19).

Differential diagnosis

Pulmonary artery aneurysms are
an uncommon finding, which can be
given by a small number of condi-
tions, including infections (especial-

the pulmonary arteries can be found
in about the 50%-80% of cases, as
a late manifestation of disease. Al-
though more common in Japan and
Southeast Asia, the disease has been
found worldwide, usually affecting
young women (10-40 years old). To
limit radiation exposure, MRI should
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Fig. 19. — Follow-up evaluation in a patient with Behcet's disease. Left: focal pulmonary aneurysm of a right segmental pulmonary
artery (arrow). Right: there is a complete resolution of the aneurysm after immunosuppressive treatment.

Fig. 20. — Patient with by Takayasu arteritis. CT angiography
of pulmonary arteries. Axial reformatted maximum intensity
projection image. Aneurysm of the left pulmonary artery (star)
and a mild stenosis of the right pulmonary artery with complete
occlusion of the right superior and middle branches (arrow).

be the modality of choice in suspect-
ed or proved disease.

Radiological manifestations of the
disease

The most common pulmonary
manifestation of disease is given by
stenosis or occlusion and aneurysm
formation of segmental or subseg-
mental pulmonary artery branch-
es (less commonly of the lobar or
main pulmonary arteries). The most
frequent localization is the right up-

per lobe, followed by the middle
lobe, the lingula, and the lower
lobes (Fig. 20 and 21). Affected ves-
sels can show wall-thickening and
contrast-enhancement in early phas-
es, calcium deposition in chronic
phases. Vascular abnormalities can
be associated to parenchymal areas
of oligemia or pulmonary infarcts.

Imaging follow-up

Vascular lesions tend to progress
over time. A control of disease can

Fig. 21. — Patient with Takayasu arteritis. Contrast enhanced
CT study showing a focal aneurysm of the pulmonary trunk (ar-
row).

be achieved with high-doses of corti-
costeroids or with cytotoxic drugs in
patients non responding to cortico-
steroids and with frequent relapses.

Differential diagnosis

The main differential diagnosis for
the pulmonary manifestations of dis-
ease is Behcet's Disease. Integration
with the clinical background of the
patient and histologic findings are
necessary for diagnosis.

Conclusions

Imaging features of pulmonary
involvement in systemic vasculitis
can be extremely heterogeneous
and the differential diagnosis very
challenging. Nevertheless, every
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vasculitis can be characterized by
peculiar combinations of clinical and
radiological signs. Only the integra-
tion between the clinical, serological
and pathological data derived from
a close cooperation with the refer-
ring physicians and an appropriate
knowledge of the specific radiologi-
cal patterns of each vasculitis allows
the formulation of the possible diag-
nosis.
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