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Giant, Dissecting, High-
Pressure Pulmonary
Artery Aneurysm

Case Report of a 1-Year Natural Course

We report the rare subchronic clinical course of a giant, dissecting pulmonary artery
aneurysm in an oligosymptomatic middle-aged woman who had idiopathic pulmonary
hypertension. Diagnosis was simple with the use of echocardiography and multislice
computed tomography. Conversely, deciding on the treatment was difficult, because
prominent surgeons declined to perform surgical repair of the aneurysm and recom-
mended heart-lung transplantation. Therefore, we were forced to treat our patient
medically. She survived for 1 year, including 8 months of treatment with sildenafil, and
then died suddenly while awaiting transplantation.

Our patient, who had a dissecting, high-pressure pulmonary artery aneurysm, had an
unexpectedly stable and uneventful clinical course for 1 year, which, under more favor-
able circumstances, might have provided enough time for heart—lung transplantation to
be performed. (Tex Heart Inst J 2005;32:589-94)

dissecting pulmonary artery aneurysm in a patient with severe pulmo-
nary hypertension is very rare, even at referral institutions.! When such
an aneurysm is diagnosed, the treatment strategy is uncertain, because
surgery is associated with a high degree of risk, and the experience of many sur-
geons with such procedures is limited. Pulmonary artery surgery can prevent cata-
strophic rupture;* however, the mortality rate associated with such surgery is high,
and its benefits are time-limited because of pulmonary hypertension. Heart—lung
transplantation may be more beneficial than other treatments, but donor organs
are not always available.?
We report herein the course of a patient who had primary pulmonary hyperten-
sion and a huge, dissecting pulmonary artery aneurysm. She was treated medically,
because surgery to repair the aneurysm was considered too dangerous.

Case Report

Our patient, a 44-year-old woman, was hospitalized for the 1st time at the age of
11 years with the presumptive diagnosis of primary pulmonary hypertension. She
underwent heart catheterization at the age of 15, when her pulmonary systolic
pressure was found to be 65 mmHg, without intracardiac shunting. We have no
record of the pulmonary vascular resistance at that time; however, the pulmonary
artery was dilated to a diameter of 5 cm. When the patient was 34 years old, echo-
cardiography showed that the diameter of the pulmonary artery had increased to 7
cm.
By the age of 44, the patient had been virtually oligosymptomatic for years. She
had been experiencing fatigue and dyspnea only upon strenuous exercise (New
York Heart Association functional class II). However, she was admitted to a region-
al hospital center with symptoms of respiratory infection and atypical chest pain.
Echocardiography and computed tomographic (CT) scanning showed striking di-
latation (diameter, 11 cm) of the pulmonary artery, with dissection. The patient’s
condition improved after successful treatment of the respiratory infection, but she
would not consider undergoing any type of surgery. After 4 months, she changed
her mind and was referred to our institution.

Upon her arrival in May 2003, the patient was observed to be lean, with long,
slim limbs—an appearance that suggested the possibility of Marfan syndrome.
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However, this diagnosis was not confirmed. She was
mildly cyanotic and hypoxemic, with clubbing of the
fingers, but lively, without the appearance of illness or
signs of heart failure. Physical and electrocardiograph-
ic examination indicated the presence of right ventric-
ular and right atrial hypertrophy. Signs of pulmonary
and tricuspid regurgitation and of left-sided pleural
effusion were also noted.

Echocardiography showed an extremely dilated pul-
monary artery, 15 cm in diameter, with a torn intimal
flap and a very thin remaining wall (Figs. 1-3). The
main branches of the pulmonary artery were also very

Fig. 1 Cross-sectional echocardiogram through the base of
the heart, parasternal short-axis view. A giant pulmonary ar-
tery aneurysm (PAA) with a torn intimal flap (IF) is much larger
in diameter than the ascending aorta (Ao). The main branches
of the pulmonary artery, shown in the lower part of the figure,
are also very wide.

Fig. 2 Cross-sectional echocardiogram from an atypical left
low parasternal (almost apical) acoustic window shows a large
pulmonary artery aneurysm divided into 2 compartments by a
torn intimal flap (IF). Colorflow Doppler echocardiography
identified a true lumen (TL) and false lumen (FL). The left
ventricle (LV) is quite small in comparison with the pulmonary
artery aneurysm.
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Fig. 3 Echocardiogram from an atypical acoustic window
(posterior view) shows the pulmonary artery aneurysm (PAA)
through the pleural effusion (PE). Thrombotic mass (Thr) and
torn intimal flaps (IF) are clearly visible.

wide (4-5 cm; Fig. 1). The right side of the heart was
enlarged, and moderate pulmonary and tricuspid in-
sufficiency indicated severe pulmonary hypertension.
Mild pericardial effusion and some degree of pleural
effusion were also detected.

Chest radiography showed right atrial and right ven-
tricular enlargement, and enormous dilatation of the
pulmonary artery and its branches. Some left-sided
pleural effusion was also visible.

Multislice CT scans confirmed the presence of a dis-
secting aneurysm (15.7 x 14.2 cm) of the pulmonary
artery. The dissection continued into the enormously
wide (6 cm) and partially thrombosed left pulmonary
artery; the branches to the upper and lower left lobe
were also very wide and partially thrombosed. Seg-
mental branches were not only thrombosed but were
obliterated. The right pulmonary artery was also very
broad (4-5 c¢cm) and was partially thrombosed; its
branches to the upper, middle, and lower lobes were
dilated but not thrombosed. The right lung was well
aerated except for subsegmental atelectasis in the mid-
dle lobe, whereas the left lung was compressed by a
large pleural effusion. The huge pulmonary artery
aneurysm had pushed the entire heart to the right side
of the chest cavity (Fig. 4).

Digital pulmonary arteriography showed a huge
pulmonary artery aneurysm and scant opacification
of its branches with contrast dilution.

Catheterization of the right side of the heart dem-
onstrated a systolic pulmonary artery pressure of 80
mmHg; this pressure was not substantially reduced by
the infusion of prostaglandin. Pulmonary vascular re-
sistance was not estimated because of the risk of aneu-
rysmal rupture.

This patient’s case was presented to several cardiac
surgeons, some of whom were world famous. All of

Volume 32, Number 4, 2005



Fig. 4 Multislice computed tomographic scan provides a
3-dimensional reconstruction of a large pulmonary artery
aneurysm (PAA) that dominates the thorax and covers
the heart.

them declined to perform surgical correction of the
dissecting pulmonary artery aneurysm—despite the
possibility of impending rupture—because of the high
risk to a patient with severe pulmonary hypertension
and because of the poor chance of survival without
heart—lung transplantation. The only remaining alter-
native was conservative treatment of the pulmonary
hypertension by pharmacologic vasodilation.

The pulmonary vascular resistance was tested by
intravenous injection of iloprost, with findings moni-
tored by pulmonary artery catheter. This test demon-
strated that the pulmonary hypertension could not be
substantially reversed.

The patient was treated with sildenafil (Viagra®,
Pfizer; New York, NY) at a daily dosage that was grad-
ually increased from 75 mg to 150 mg over a period
of 8 months. The patient’s quality of life improved
moderately, although improvements in gas exchange
values were barely perceptible. The right ventricular
systolic pressure, as estimated by Doppler echocardi-
ography, gradually decreased from 120 mmHg to 97
mmHg. However, this level was still higher than it
had been at the time of admission (when these echo-
cardiographic results were compared with those of cath-
eterization on admission). The patient’s shuttle-walk
test results improved from 200 meters in 4 min 17 sec
to 350 meters in 6 min 15 sec.

The patient did quite well for 8 months, continu-
ing treatment with sildenafil. She then died suddenly
at home, while watching television. Her family de-
clined an autopsy, because the patient’s diagnosis was
clearly known.
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Discussion

In contrast to aneurysms in the vessels of the system-
ic circulation, true pulmonary artery aneurysms are
rare.*” Only 8 cases were detected in a series of more
than 100,000 necropsies reported in 1947." Whether
such aneurysms are more common among patients of
1 sex than the other has not been ascertained.” Pul-
monary hypertension is an important causative factor
and is a predictor of prognosis; therefore, this condi-
tion must be considered when clinical decisions are
being made.*> An aggressive surgical approach has
been advocated for patients with pulmonary hyper-
tension because of the risk of impending dissection
and rupture of the aneurysm." For patients with a
low-pressure pulmonary artery aneurysm without
left-to-right shunting, a more cautious approach may
be warranted.” Other factors leading to aneurysmal
dilatation of the pulmonary artery are weakness of its
wall (for example, in patients with Marfan syndrome
or some other connective-tissue diseases) and hemo-
dynamic load (due to shunting or pulmonary valve
abnormality)."*’

Since the 1st description by Walshe in 1862," only
about 50 cases of pulmonary artery dissection have
been reported.*** Almost all of these aneurysms were
discovered postmortem; only a few were recognized
clinically."*¢ Fortunately, the introduction of modern
diagnostic imaging methods such as echocardiogra-
phy,"'¢» CT scanning,*” and magnetic resonance
imaging” have enabled the clinical recognition of pul-
monary artery dissection.

According to published reports, pulmonary artery
dissection occurs almost exclusively in an artery dilat-
ed by an aneurysm rather than in a normal-sized ar-
tery.">* Dissection of a markedly dilated pulmonary
artery is a rare and usually fatal complication of chron-
ic pulmonary arterial hypertension.”** The dissection
may be associated with congenital heart lesions that
have led to sustained high pulmonary flow rates and
pulmonary hypertension.”" To our knowledge, few-
er than 10 cases of pulmonary artery dissection have
been described in connection with primary pulmo-
nary hypertension.”>'®'??>? Jdiopathic and inflam-
mation-related pulmonary artery dissection among
patients without underlying pulmonary hypertension
is extremely unusual.** However, iatrogenic pulmo-
nary artery dissection has been reported as a compli-
cation of pulmonary angiography.”

The symptoms of pulmonary artery dissection are
nonspecific.”” Dyspnea, retrosternal chest pain, cya-
nosis, hemorrhagic shock, acute pericardial tampon-
ade, and sudden death have been reported.*® In our
patient, the clinical diagnosis was easy to make because
of the results of echocardiographic imaging. Nonethe-
less, the clinical decision regarding treatment was dif-
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ficult. Surgical repair seemed almost mandatory be-
cause of the exceedingly high risk of rupture of the
huge, dissecting, high-pressure pulmonary artery aneu-
rysm. However, the chances of our patients surviving
such an operation were very poor because of her pri-
mary pulmonary hypertension. To our knowledge,
there had been only 2 previous reports of success-
ful pulmonary artery reconstruction of a dissecting
pulmonary artery aneurysm.' The Ist patient had
chronic dissection of the pulmonary artery without
pulmonary hypertension and underwent arterial re-
construction. The 2nd patient, who was in unstable
condition with primary pulmonary hypertension,
underwent successful 2-staged surgery (pulmonary
artery reconstruction first, followed by lung trans-
plantation).! Even if our patient had survived the haz-
ards associated with reconstruction of the pulmonary
artery and its branches, her length of survival would
have been limited by the primary pulmonary hyper-
tension. Therefore, it was not surprising that surgeons
declined to perform reconstructive surgery. Because
heart—lung transplantation was not feasible, the only
remaining possibility was to decrease the risk of im-
pending pulmonary artery rupture by use of pharma-
cologic vasodilation.

We accepted the previously suggested diagnosis of
primary or idiopathic®® pulmonary hypertension,
which had been made primarily on the basis of clini-
cal presentation and the absence of any other cause of
pulmonary hypertension.”** The gradual progression
of pulmonary hypertension had been documented
since the patient’s childhood, although she had been
examined with duplex ultrasonography of the pelvic
and leg veins and lacked signs and symptoms of
venous thrombosis and pulmonary embolism. Lung
biopsy seemed to be neither relevant to the treatment
strategy nor predictive of vasodilatory response.”**

The response to sildenafil, albeit positive occasion-
ally in other conditions,” supported the diagnosis of
idiopathic pulmonary hypertension.***” The patient’s
negative vasodilatory response to iloprost versus the
positive response to sildenafil is attributable to the dif-
ferent modes of action of the 2 drugs.*** The endo-
thelin receptor antagonist bosentan can be combined
with both agents,”* but its use has been limited be-
cause it is expensive. Sildenafil has been reported to
improve quality of life and exercise tolerance in pa-
tients with primary pulmonary hypertension. Both
of these factors have become accepted measures of ef-
ficacy in the treatment of pulmonary hypertension.*

Our patients clinical course was quite prolonged and
mild, considering her generally bleak prognosis and the
short survival times of patients with primary pulmo-
nary hypertension. A full year of reasonable-quality life
for a patient with a huge, dissecting, high-pressure pul-
monary artery aneurysm was an exceptional and note-
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worthy outcome. Eventual rupture of the aneurysm
was unavoidable without surgical intervention.

The immediate cause of sudden death in this pa-
tient could not be ascertained without autopsy but
was most likely the rupture of the pulmonary artery
aneurysm, an outcome that had long been feared.
Other possible causes of death included the formation
of an additional thrombus or the dislodgment of pul-
monary artery thrombi that further obstructed the
pulmonary circulation; however, these causes are less
likely to cause sudden death. The same applies to ma-
lignant ventricular arrhythmia.

A dissecting pulmonary artery aneurysm in a pa-
tient with primary pulmonary hypertension is so rare
that no optimal treatment strategy has been estab-
lished; we relied on the few available case reports and
a review of the world medical literature for guid-
ance'l,5,1222,23

Physicians may conclude that surgery is the only
treatment that carries the hope of long-term benefits
for patients such as ours.*” Pulmonary artery recon-
struction and heart—lung transplantation are very
demanding and risky in these patients and are per-
formed only at the best centers; however, they are pos-
sible.! We have shown, albeit inadvertently, that a
patient with a huge, dissecting, high-pressure pulmo-
nary artery aneurysm can survive for a relatively long
time, even without surgery, and that the disease may
have a prolonged oligosymptomatic course. A similar
patient with a year-long uneventful course has been
described previously."” Such a stable and prolonged
course in an oligosymptomatic patient should not be
regarded as a mere curiosity that seems to defy the
laws of physics, nor should it be considered analogous
to the course in patients with aortic dissection. A dis-
secting pulmonary artery aneurysm in a patient with
irreversible pulmonary hypertension is a specific clin-
ical entity with some similarities to the more common
aortic dissection but also with important differences.

Immediate and risky surgical reconstruction of the
pulmonary artery, followed by lung transplantation at
a later opportunity, offers the only chance for survival
in patients who have a high-pressure, dissecting pul-
monary artery aneurysm and who are in an unstable
condition.! However, a period of stability such as that
seen in our patient should be regarded as an opportu-
nity to sustain the patient as he or she awaits trans-
plantation.
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