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The case is reported of aneurysm of both the ascend-
ing aorta and pulmonary artery, associated with mas-
sive pulmonary valve insufficiency. Pulmonary artery
aneurysm is a rare condition, the natural history of
which is not well known. Neither has the therapeutic
management of the condition yet been established.
Pulmonary valve insufficiency is also a very rare con-
dition, with reported etiologies consisting mainly of
pulmonary valve anomalies. A comparative review of
the literature relating to the diagnosis and therapeutic
management of this condition is also provided.

Case report

A 37-year-old male patient who underwent patent
ductus arteriosus (PDA) ligation at the age of seven
years also developed a pulmonary valve insufficiency
(PVI), though this was fortuitously discovered at the
age of 25 years. Ten years later, the patient presented
with exertional dyspnea and was treated with digitalis
and diuretics. An increasing dyspnea at moderate
effort led to a complete cardiovascular check-up.

Cardiac examination revealed a severe systolodias-
tolic murmur at the pulmonary artery site. No sign of
heart failure was observed, and the electrocardiogram
demonstrated sinus rhythm. Transthoracic and trans-
esophageal echocardiography revealed severe pul-
monary disease associated with massive PVI. The

mean transpulmonary gradient was 5.5 mmHg, with a
peak of 10 mmHg. The right ventricle was significant-
ly dilated (telediastolic diameter 43 mm). Both the pul-
monary artery and ascending aorta had estimated
50-mm diameter dilatations. The aorta was normal at
the level of the sinus of Valsalva, and the aortic and tri-
cuspid valves were both normal. The left ventricular
ejection fraction was 70%, and the mean pulmonary
artery pressure 25 mmHg. Angiography demonstrated
the presence of pulmonary artery and ascending aorta
dilatation. Thoracic computed tomography (CT) scan-
ning confirmed the echocardiographic findings (Fig.
1). There was no evidence of any systemic or inflam-
matory disease.

The decision was taken to perform surgery due to
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A case is reported of aneurysm of both the ascending
aorta and pulmonary artery, associated with massive
pulmonary valve insufficiency. Pulmonary artery
aneurysm is a rare condition of unknown natural his-
tory; therapeutic management has not yet been estab-
lished. Pulmonary valve insufficiency is also rare,

with reported etiologies comprising mainly pul-
monary valve anomalies. A comparative review of
the literature relating to the diagnosis and therapeu-
tic management of the condition is provided.
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Figure 1: Preoperative computed tomography scan. A)
Ascending aorta dilatation; B) pulmonary artery

aneurysm.



increasing clinical signs and their consequences on the
right cavities, together with the presence of a double
aneurysm dilatation. Following median sternotomy
and opening of the pericardium, dilatation of the ves-
sels was observed; the pulmonary artery aneurysm
extended beyond the bifurcation. Cardiopulmonary
bypass with moderate hypothermia was performed,
using intermittent cold blood cardioplegia for myocar-
dial protection. Subsequently, pulmonary valve
replacement, pulmonary artery aneurysmorrhaphy
and ascending aorta wrapping were carried out. The
pulmonary artery aneurysmorrhaphy was performed
by reducing its size through an orange segment-
shaped resection. The pulmonary valve was bicuspid,
there was posterior valve aplasia, and both other
valves were prolapsed and thickened. The pulmonary
valve was replaced using a Carpentier Edwards 29 bio-
prosthesis (Edwards Lifesciences, Irvine, CA, USA).
The aortic dilatation extended proximal to the brachio-
cephalic artery, and the decision was taken to perform
a prosthetic wrapping of the dilated segment.

The postoperative follow up was uneventful, and the
patient’s functional symptoms clearly improved.
Postoperative echocardiography showed good func-
tioning of the pulmonary prosthesis, without leakage.
A decrease in right cavity dilatation was also noted.

Postoperative thoracic CT scanning demonstrated
good outcome of the pulmonary artery and ascending
aorta plasty (35 and 30 mm diameter, respectively)
(Fig. 2) A pathological analysis of the pulmonary
artery wall revealed slight wall thinning. The arterial
intimae did not show any structural anomalies, and
there was no element in favor of any dystrophic dis-
ease.

Discussion

Pulmonary artery aneurysm is a rare condition, with
prevalence at autopsy having been reported as one in
13,695 cases (1). Congenital cardiac diseases represent
the most frequent etiology (about half of the cases) of
this condition, and include those with left-to-right
shunt causing pulmonary artery hypertension. The
first etiologies to be described are those of ventricular
septal defect, atrial septal defect and PDA (2), though
others have included infectious disease (syphilis,
tuberculosis, bacterial endocarditis), traumatism and
angiitis. Certain dystrophic etiologies also generate
pulmonary artery aneurysm; histological anomalies
include fragmentation and reduction of media elastic
fibers, a decrease in smooth muscle fibers, and an
increase in collagen fibers. Cases of idiopathic pul-
monary artery aneurysm have also been reported (3).

In the present patient, the congenital cardiac disease,
although treated previously (by ligation of the PDA at
the age of seven years), most likely contributed to the
pulmonary dilatation. Histological analysis of the pul-
monary artery wall did not reveal any structural
anomalies, and there was no evidence of any Marfan-
type dystrophic pathology or angiitis.

Pulmonary valve insufficiency is also a rare condi-
tion, and in most cases it is associated with pulmonary
valve anomaly (bicuspid or quadricuspid valve) or
congenital cardiac disease. Pulmonary artery
aneurysm represents one etiology of PVI, the mecha-
nism consisting of a dilated pulmonary annulus (4).
The association of pulmonary artery dilatation and
aortic dilatation is very rare, and has been described by
Dennison et al. (5) in cases of giant cell arteritis and
Marfan disease. To the present authors’ knowledge, no
previous idiopathic case has been described.

Diagnosis is conducted using transthoracic and
transesophageal echocardiography, catheterization
with angiography, CT scanning and magnetic reso-
nance imaging. The therapeutic strategy in case of pul-
monary artery aneurysm is controversial, with some
authors recommending a conservative approach in the
absence of any significant shunt or pulmonary artery
hypertension (6). Gradual dilatation and a risk of rup-
ture, although rarely reported, have encouraged others
to be more aggressive, with surgical repair performed
in patients at low surgical risk (6). Surgical treatment
has included prosthetic replacement or aneurysmor-
rhaphy, though the latter approach is performed more
often due to its simplicity and short surgical time
(1,6,7).

Surgical treatment is rare in cases of isolated PVI (2)
and, when associated with pulmonary artery
aneurysm, its treatment is indicated to prevent further
dilatation. Treatment consists of valvular replacement

Pulmonary valve insufficiency with double pulmonary artery
G. Naja et al.

147J Heart Valve Dis
Vol. 15. No. 1
January 2006

Figure 2: Postoperative computed tomography scan at the
level of the pulmonary valve. A) Ascending aorta

wrapping; B) Aorta and pulmonary artery replaced.
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with a homograft or a bioprosthesis. In the present
patient massive PVI was generated by valvular bicus-
pidy and pulmonary artery aneurysmal dilatation that
severely affected the right-heart cavities, leading to
clinical symptoms.

With regard to the ascending aorta dilatation, wrap-
ping or external grafting is an interesting alternative to
replacement when the sinuses of Valsalva are not dilat-
ed. Described initially by Robicsek et al. in 1971 (8),
this technique is both simple and safe. In the present
case, surgical treatment was motivated by massive
symptomatic PVI, and limited access to a valve homo-
graft led to a bioprosthesis being used to replace the
pulmonary valve. Aneurysmorrhaphy of the pul-
monary artery trunk was conducted for reasons previ-
ously described. Aortic wrapping is carried out by the
authors when anatomic conditions permit, and both
short- and mid-term results have been satisfactory.
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