Late presentation of pulmonary artery
pseudoaneurysm following bronchovascular sleeve
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SUMMARY

A 43-year-old man with a history of double sleeve right
upper lobectomy for pulmonary sarcoma, presented
with worsening haemoptysis. Bronchoscopic and
positron emission tomography (PET)CT appearances
were suspicious for disease recurrence; however, on
attending for CT-guided biopsy, he was found to have a
large pseudoaneurysm of his right pulmonary artery. The
patient underwent placement of endovascular covered
stent with fluoroscopic confirmation of pseudoaneurysm
occlusion, and was discharged home on lifelong
antiplatelet therapy. To our knowledge, this is the first
reported case of pulmonary artery pseudoaneurysm
following double (bronchovascular) sleeve resection of
the lung, successfully treated by endovascular stenting.

BACKGROUND

Pulmonary artery pseudoaneurysm (PAP) is an
extremely rare, life-threatening complication
following lung resection. We report the first known
case of PAP following double (bronchovascular)
sleeve resection of the lung, treated with endovas-
cular covered stenting.

CASE PRESENTATION
A 43-year-old man with a history of resected
pulmonary sarcoma presented to hospital with a
large episode of haemoptysis. He had undergone
double sleeve right upper lobectomy with pericar-
dial reconstruction, neoadjuvant chemotherapy and
postoperative radiotherapy for pulmonary haeman-
giosarcoma 7 vyears preceding. This had been
followed up with radiofrequency ablation for recur-
rent nodules several years later; the patient was
subsequently troubled with pulmonary hyperten-
sion, chronic right-sided heart failure and required
bioprosthetic tricuspid valve repair post treatment.
On this occasion, he was admitted suffering from
a large pulmonary bleed, requiring intubation,
ventilation and radiological guided embolisation of
a bronchial artery. The bleeding resolved; however,
appearances at subsequent bronchoscopy were
noted to be suspicious for recurrence of sarcoma.
Thus, a PET scan was arranged following discharge
from hospital.

INVESTIGATIONS

PET scanning showed an intensely FDG avid area
of soft tissue containing calcification and cavities in
the region of the right upper lobe, which was again
suspicious for recurrence (figure 1). The patient

was admitted for CT-guided lung biopsy of this
region; however, the procedure was aborted on the
discovery of a large right PAP (figure 2). Cardiac
gated CT scan confirmed the presence of the pseu-
doaneurysm (figure 3), with apparent filling from
the origin of the right lower lobe pulmonary artery,
and significant perfusion difference between the
remaining right lung and the left lung noted.

TREATMENT

The patient was discussed at regional cardiac
multidisciplinary meeting, and decision was made
to proceed with endovascular management of
the defect. Under general anaesthesia and with
US-guided right femoral access, a 12 mm X 59 mm
BeGraft aortic stent graft system (Bentley InnoMed,
Hechingen, Germany) was placed in the right inter-
lobar pulmonary artery overlying the pseudoan-
eurysm (figure 4). The procedure was successful,
with fluoroscopic confirmation of occlusion of the
pseudoaneurysm.

OUTCOME AND FOLLOW-UP

The patient recovered well, was discharged home
on day one postprocedure having been commenced
on life-long antiplatelet therapy.

DISCUSSION

Double sleeve (bronchovascular) lobectomy is
a surgical option for centrally located tumours
involving both bronchus and pulmonary artery.'
The technique involves resection of the tumour
and surrounding tissue, with reanastomsis of both
the bronchus and pulmonary arterial vasculature,
and better results reported in terms of morbidity
and mortality than for pneumonectomy.’ * It is a
relatively rare approach, with pulmonary artery
reconstruction noted in less than 2% of lobecto-
mies among units that practice conservative resec-
tion techniques.”

PAP is a rare entity in itself,>” with little over a
hundred cases reported on PubMed.® They are most
commonly the result of infective, iatrogenic or trau-
matic aetiology,” and can be associated with increases
in pulmonary artery pressures.’ * ' However, only
seven cases have been reported following pulmo-
nary resection®™ * 1713 one of which had involved
pulmonary artery vascular reconstruction.® Four of
these necessitated surgical management, one was
treated with coil embolisation,'! one with intra-
aneurysmal N-butyl 2-cyanoacrylate injection® and
one with endovascular stent graft placement.'
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Figure 1
upper lobe.

PET CT scanning showing high uptake in region of right

PAP is important to recognise because of significant associated
morbidity,’ 7 including the potential for rupture causing life-
threatening haemoptysis and suffocation, as well as distal embo-
lization and thrombosis.””® "' '* Prompt diagnosis and treatment
are vital as a result.’

Figure 2  CT pulmonary angiogram showing large pseudoaneurysm of
right pulmonary artery.

Figure 3 Cardiac gated CT confirming presence of pseudoaneurysm.

Pseudoaneurysms result from a defect in arterial architecture,
but unlike true aneurysms do not involve all three structural
layers of the arterial wall—with blood collecting between the
tunica media and tunica adventitia. This is an important distinc-
tion; pseudoaneurysms are consequently associated with a more
fragile aneurysmal wall and higher risk of rupture.®® The gold
standard for diagnosis of PAP is CT pulmonary angiography,
which may also assist in determining the suitability of endovas-
cular strategies of repair.® 7 1

PAP has been reported in patients with a broad range of aeti-
ologies. These include infection (ie, aspergillosis, tuberculosis),
systemic vasculitis (ie, Behget’s syndrome), neoplasia, trauma and
iatrogenic origin—most often after balloon inflation following
Swan-Ganz catheter insertion.® > ©#1° 2 Proximally sited PAPs are
often associated with pulmonary artery hypertension,” which
can be a sequelae of major lung resection due vascular remod-
elling secondary to the total cardiac output flowing through a
smaller pulmonary vascular bed.'® ! PAPs are also known to
occur as a result of pulmonary vascular manipulation at the time
of surgical intervention.’

Figure 4 Fluoroscopic images of endovascular stent insertion.
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The aetiology of pseudoaneurysm in our case was thus likely
related to previous surgical reconstruction of the pulmonary
artery in the affected area, combined with his pulmonary hyper-
tension post lung resection.

Treatment of PAP depends on size and anatomical loca-
tion,'® with either surgical (via aneurysmectomy and/or lobec-
tomy) or endovascular (radiological guided coil embolisation
or stenting) strategies advocated.® The latter is associated with
lower morbidity and mortality than surgery, and embolisation
is thus the first-line intervention.® > 7 ' ¥ It can, however, pose
a risk of iatrogenic rupture, or recurrence due to movement of
the embolic material. Embolisation may also be unsuitable for
large wide-necked aneurysms®® or at sites of previous surgical
repair. Open surgery has been supported for cases involving
pyogenic lung parenchyma,* ®® however given the long period
since surgical resection and extent of anticipated adhesions,
accompanied with existing pulmonary hypertension, meant this
was an unsuitable option for our case. Covered stent grafts have
been used with good effect in paediatric cases of PAP, and are
felt to increase overall pulmonary artery diameter, thus reducing
pressure gradients and decreasing right ventricular pressures.?
Hence, this was the management strategy employed for our
patient, with promising immediate postprocedural outcome.

Learning points

» Pulmonary artery pseudoaneurysm (PAP) is a rare
complication following pulmonary resection and pulmonary
arterial reconstruction.

» Pulmonary hypertension may contribute to development of
PAP.

» Management includes surgical and endovascular strategies,
with embolisation currently recommended first line.

» Endovascular stenting is a suitable option for large, wide-
necked PAPs.
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