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Introduction
A man in his thirties has a history of
deep vein thrombosis and starts to suf-
fer from haemoptysis. At the top of the
list of diagnostic possibilities will be
pulmonary tuberculosis, especially if
this patient lives in an area that is ende-
mic for tuberculosis or pulmonary throm-
boembolism in the light of his history
of thrombophlebitis. However if this
patient also has Behçet’s syndrome
(BS), every effort should first be made
to exclude a diagnosis of bleeding pul-
monary aneurysm, since the prognosis
of this most lethal complication of BS
seems to depend rather heavily on the
swiftness with which the diagnosis is
made once haemoptysis, almost invari -
ably the first symptom, appears (1). 
BS is unique among the vasculitides in
that one of its manifestations may be
the development of pulmonary artery
aneurysms (PAA). There have been
isolated reports of patients who devel-
oped pulmonary aneurysms during the
course of microscopic polyangiitis (2)
and polyangiitis overlap syndrome (3).
However, these were microaneurysms
detected during angiographic studies
and involving the small and medium
branches of pulmonary arteries. In con-
trast, pulmonary aneurysms in BS pre-
dominantly occur in the large proximal
branches of the pulmonary arteries,
thus leading to lethal bleeding. 
There is also the so-called Hughes-
Stovin syndrome. First described by
the English physicians Hughes and
Stovin in 1959 (4) Hughes syndrome i s
the combination of pulmonary throm-
bosis and aneurysms in association
with peripheral thrombophlebitis. A s
discussed elsewhere in this issue (5) it
is probably nothing more than a differ-
ent clinical presentation of BS, espe-
cially in the light of their similar demo-
graphy and histology. 

Pathologic findings
Pulmonary vasculitis related to BS typ-
ically occur in the vasa vasorum of the
pulmonary arteries, but can be seen in
vessels of all sizes. Inflammatory infil-
tration in and around the vessel wall
consists mostly of mononuclear in-
flammatory cells, predominantly lym-
phocytes. Some cases show neovascu-
larization of the vasa vasorum. These
changes in the vasa vasorum lead to is-
chemic changes in the vessel wall.
These in turn lead to the loss of elastic
fibers and of muscle cells in the media
layer or to transmural necrosis ending
in the formation of true aneurysms.
This is accompanied by marked intimal
thickening with degenerative changes
in the medial layer from the lobar
branches down to the arterioles. There
may be fibrotic changes on the adventi-
tial side of aneurysm (Fig. 1). The pres-
ence of adventitial fibrosis and throm-
botic occlusion seem to prevent the ear-
ly rupture of these aneurysms into the
bronchial wall in some cases. Throm-
botic occlusion and recanalization are
observed in some medium sized arter-
ies. The weakening and loss of integri-
ty of the vascular layers also cause dis-
section of the vessel wall alongside the
occlusion of the vessel lumen. Finally,
focal hemorrhages or infarct areas can
present in the lung parenchyma adja-
cent to the aneurysms. If all of these
structural changes result in the disrup-
tion of the anatomical integrity of the
vessel wall, a so-called pseudo-aneur-
ysm is formed. This differs from a true
aneurysm where all 3 layers are dis-
eased, weakened and out pouched, but
not yet disrupted. It is not uncommon
to see a true and a pseudo-aneurysm in
BS side by side (Fig. 2). 
Although the first descriptions of PAA
in BS appeared in the early 1930s (6),
the diagnosis of PAA in BS had been
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mainly a postmortem finding until the
early 1980s (7). However, PAAemerge
as the most frequent type of arterial
involvement in BS today. According to
retrospective studies these aneurysms
occur in 1% of BS patients (8), but the
actual figure is probably higher. We re-
cently surveyed 387 BS patients who
had been registered in our center be-
tween the years 1977 and 1983 (9). Af-
ter 20 years we could obtain informa-
tion about the outcome in 346 (90%).
Ten of these 387 patients (2.6%) had
developed PAA. Also all of these aneur-

ysms had developed solely among 262
men, given a frequency of 3.8% in this
sex. It should also be noted that we
have seen only one woman among our
50 patients with PAAsince 1977, when
we first started our dedicated clinic (1).
This is not unexpected since BS is
known to run a more severe course
among men in almost all respects (10).
PAA show a close association with the
presence of venous disease elsewhere.
Although venous involvement occurs
in about one-third of BS patients (11),
more than 80% of patients with PAA

have this association (7, 12). This asso-
ciation is mainly with deep vein throm-
bosis of the lower extremities, but ac-
companying thromboses of the venae
cavae and/or intracardiac thromboses
are not unusual (13,14). On the other
hand, the recent outcome survey among
our patients also suggested that this
association was not restricted only to
PAA. Eight out of 10 patients with
abdominal or peripheral arterial aneur-
ysms also had accompanying deep vein
thrombosis of the lower extremities (9). 
What makes these patients prone to
venous thrombosis is currently not
clear, but endothelial injury rather than
intrinsic coagulation defects seems to
be operative in the pathogenesis (15,
16). It is also not known why pulmo-
nary artery aneurysms are often multi-
ple and bilateral whereas peripheral an-
eurysms are as a rule, single.

Outcome and management
PA A constitute the leading cause of
mortality in BS. In a previous retro-
spective study we reported a 50% mor-
tality among 24 BS patients with PAA
within 1 year following the onset of
haemoptysis (8). Similarly, 9 of 10 pa-
tients with PAA in our outcome survey
died during follow-up (9). PAA were
also the main cause of mortality among
262 male BS patients, being responsi-
ble for 9 of the 39 deaths. On the other
hand, our current experience suggests
that this dismal outcome is somewhat
improving. We recently collected data
on 26 BS patients who had been diag-
nosed in our center as having PAA be-
tween 1992 and end of 2001. We have
seen that 16 patients (62%) have been
followed by us for a mean of 4 years
after the diagnosis of PA A (1). T h i s
outcome was significantly better than
what we had reported before (8). The
significantly shortened time for diag-
nosing PAA and the prolonged immu-
nosuppression with cyclophosphamide
and steroids appeared to play the major
roles in this improved outcome. 
The PAAsometime present with a very
profuse haemoptysis and the attending
physician judges that there simply is no
time for any medication to work. The
experience with surgery (emergency or
selective) in PAA, unfortunately, has
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Fig. 2. This lobectomy specimen shows a lower lobe pulmonary artery aneurysm (thin arrow) which
has ruptured, resulting in a large intraparenchymal pseudoaneurysm (thick arrow).

Fig. 1. Adventitial fibrosis and neo-vascularization adjacent to the pulmonary artery eneurysm. There
is inflammatory infiltration around the vessels (H+EX40).



been very disappointing (17). An alter-
native course in such cases is emergen-
cy embolization and the results from a
dozen or more reported cases are not as
discouraging as emergency surg e r y
(18). 
Finally, the question remains as to whe-
ther one can diagnose PAA before the
telltale symptom of haemoptysis starts.
In this regard the young male patient
with peripheral thrombophlebitis is
surely the most suspect. Our rather
salutary, nevertheless admittedly infor-
mal, experience suggests that periodic
screening of all such patients with pul-
monary imaging in the asymptomatic
stage would not be fruitful. We main-
tain, however, such formal studies are
still needed in the light of the extreme
gravity of the pathology at hand. 
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