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Up to 66% of giant pulmonary artery aneurysms are
associated with severe pulmonary hypertension. For
these patients, lung or heart-lung en bloc transplantation
is the only definitive therapy available. To date, there
have been only two reports of concomitant double lung
transplant and resection of a giant pulmonary artery
aneurysm. We report a case of combined mitral and
pulmonary valve repair, resection of a giant pulmonary
artery aneurysm, and double lung transplant in a patient
with primary pulmonary hypertension.
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he true incidence of pulmonary artery (PA) aneu-

rysms in the general population remains unclear. In
1947, Deterling and Claggett [1] reported eight cases of
PA aneurysm in a series of more than 100,000 autopsies.
In their review of literature, they found only six other
cases of PA aneurysms before 1947. Up to 30% of these
aneurysms resulted in fatality because of rupture or PA
dissection, and the rest mostly presented with right-
sided heart failure or pulmonary embolism [2].

A 25-year-old man with a history of pulmonary hyper-
tension and a giant PA aneurysm (Fig 1) was referred
to our center after being declined as a candidate for
lung transplantation by his regional transplant center.
His medical history was significant for diagnosis of
primary pulmonary hypertension (PPH) at 9 years of
age, bronchial asthma, recurrent pneumonias, and
hemoptysis. Despite various medical therapies for
PPH, including sildenafil, bosentan, and nifedipine, his
cardiopulmonary status continued to decline. At the
time of presentation, he was in New York Heart
Association functional class III and requiring 7 L of
oxygen at rest. Preoperative pulmonary function tests
showed a forced expiratory volume in 1 second of 1.26
L (27% of predicted). Right-sided heart catheterization
revealed PA pressure of 78/29 mm Hg, right atrial
pressure of 14 mm Hg, and a normal cardiac index
without evidence of any intracardiac shunt. Preopera-
tive echocardiography demonstrated normal left ven-
tricular function, moderate right ventricular dysfunc-
tion, moderate pulmonary valve insufficiency, and
moderate mitral valve regurgitation. Computed to-
mography imaging of the chest showed a 12-cm main
PA aneurysm extending into the right and left
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Fig 1. Preoperative chest radiograph.

branches and causing extrinsic compressions of the
right and left main stem bronchi (Fig 2). Given the
severity of his symptoms, the patient was listed for
double lung transplantation and reconstruction of the
PA with a lung allocation score of 35.4.

Shortly after listing, a 16-year-old donor became
available. Because of prolonged cardiac arrest, the
donor heart was not procured, allowing for retrieval of
the entire pulmonary trunk. Our recipient was taken to
the operating room and placed in the supine position.
Intraoperative transesophageal echocardiography re-
vealed moderate pulmonary valve insufficiency, severe
mitral regurgitation with a central jet, and normal
valvular and subvalvular apparatus. We exposed the
thoraces through the fourth intercostal space using
bilateral anterior thoracotomies and transverse divi-
sion of the sternum (clamshell). The PA aneurysm was
seen extending from the origin of the main PA all the
way into both pulmonary hila (Fig 3). Cardiopulmo-
nary bypass was established using bicaval and ascend-
ing aortic cannulation. After bilateral pneumonecto-
mies, an aortic cross clamp was applied, and the heart
was arrested with cold custodial histidine-tryptophan-
ketoglutarate cardioplegia solution. Examination of the
mitral valve revealed the presence of normal anterior
and posterior leaflets. The chordae tendineae and the
subvalvular apparatus appeared unremarkable. The
mitral valve annulus was grossly dilated and likely
responsible for the regurgitation jet. Mitral valve an-
nuloplasty was performed using a 34-mm Cosgrove-
Edwards ring through a left atriotomy incision. After
closure of the atriotomy and meticulous de-airing of
the left ventricle, the cross clamp was removed and
cardiac function resumed. The lung allograft bloc was
positioned posterior to the heart, and a tracheal anas-
tomosis was performed using a running 3-0 polypro-
pylene suture. The right and the left pulmonary veins
were then anastomosed to the right and left atrial cuffs,
respectively, using a running 4-0 polypropylene su-
ture. Finally, our attention turned to the PA aneurysm.

Careful examination of the pulmonary valve revealed
dilatation of the annulus in the presence of normal
leaflets. As a result, we performed a commissuroplasty
using pledgeted 2-0 Ti-Cron suture at all three commis-
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Fig 2. Preoperative chest computed tomography image. The arrow
depicts extrinsic compression of the right main stem bronchus.

(LPA = left pulmonary artery; MPA = main pulmonary artery;
RPA = right pulmonary artery.)

sures. Using a 5-0 polypropylene suture, the main donor
PA (measuring 3.3 cm) was then anastomosed to recipi-
ent proximal main PA, at the level of the sinotubular
junction. At this level, the recipient main PA was 4.5 cm
in diameter. The lungs were then reinflated and per-
fused, and the patient was weaned from cardiopulmo-
nary bypass without difficulty. Total cardiopulmonary
bypass time was 297 minutes, and the aortic cross clamp
time was 40 minutes. The total allograft ischemic time
was 365 minutes. The pathologic examination of the
recipient’s lungs revealed pulmonary vasculopathy with
medial and intimal thickening of pulmonary arteries and
atheromatous changes with calcifications in the main
pulmonary trunk. The pulmonary artery grossly and
histologically showed findings in keeping with chronic
pulmonary hypertension. Verhoeff-Van Gieson staining

Fig 3.

Operative view. (Ao = arota; PA = pulmonary artery;
RA = right atrium.)

Fig 4. Postoperative chest radiograph.

for elastic fibers of the recipient PA did not reveal any
evidence of vasculitis.

Because the donor lungs were slightly larger than the
recipient’s chest cavity, the thoracotomy incisions were
initially left open. The patient returned to the operating
room on postoperative day 4 for chest closure. His
postoperative course was complicated by tracheostomy
for prolonged intubation and prolonged intensive care
unit stay (17 days). He was discharged home on postop-
erative day 36 in stable condition. After 3 months of
follow-up, the patient continues to do well and his chest
radiograph appears normal (Fig 4).

Comment

Surgical repair of pulmonary artery aneurysms by
means of angioplasty, plication, or reconstruction of
the main pulmonary artery with autologous or pros-
thetic tissue has been reported in the literature in the
absence of pulmonary hypertension [3-5]. Up to 66% of
giant PA aneurysms are associated with severe pulmo-
nary hypertension [6]. For these patients, lung or
heart-lung en bloc transplantation is the only definitive
therapy available. To date, there have been only two
reports of concomitant double lung transplantation
and resection of a giant PA aneurysm [7, 8]. In both
cases, the recipients were initially considered for en
bloc heart-lung transplantation because of technical
difficulties in handling an aneurysmal proximal main
PA. Because of the lack of suitable heart-lung donors,
the surgeons in both cases proceeded with isolated
double lung transplantation instead. In our case, given
the normal left ventricular function, we elected to list
our recipient only for lung transplantation. Compared
with the two previous case reports, we believe that our
en bloc double lung approach is technically easier and
is superior for reconstructing the entire PA. In the two
previous case reports, the authors proceeded with
sequential bronchial anastomosis and sequential arte-
rial anastomosis. We elected to perform a tracheal
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anastomosis instead of bibronchial anastomosis to
avoid sewing to a chronically compressed and likely
abnormal recipient bronchus. In addition, by perform-
ing a single tracheal and a single pulmonary trunk
anastomosis, we believe that we reduced the complex-
ity and the total ischemic time of the operation.

This case presented multiple technical challenges,
including arresting the heart for mitral valve annulo-
plasty, anastomosing a normal-sized donor pulmonary
trunk to a dilated but not aneurysmal recipient PA, and
downsizing the pulmonary valve annulus by means of
commissuroplasty. Precise time management and ex-
tensive communication between the implanting and
procurement teams allowed for completion of mitral
annuloplasty and recipient bilateral pneumonectomy
shortly before the arrival of the donor lungs. As a
result, despite the complexity of the operation and 120
minutes of donor-lung transit time, the total allograft
ischemic time was only 6 hours. Therefore, we are able
to report a successful case of combined mitral and
pulmonary valve repair, resection of a giant pulmonary
artery aneurysm, and double lung transplantation in a
patient with PPH.
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