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Abstract

Pulmonary artery aneurysm is a rare but important entity in the spectrum of pulmonary vascular diseases. The etiologies can be
varied and patients can present with non-specific symptoms with the diagnosis being incidental. There is limited consensus
regarding the diagnostic criteria and follow-up imaging for patients diagnosed with this entity. Further the management strategies
can be variable depending upon underlying disease, etiology, center dependent expertise, and resources available. We review the
etiologies, epidemiology, classification, clinical manifestations, and imaging features of pulmonary artery aneurysm. We also review

the current management strategies and suggest an algorithmic approach to these patients.
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Introduction

Pulmonary artery anecurysm (PAA) is a rare abnormality of
pulmonary vasculature. Its incidence has been estimated to
be 1 in 14,000 by most studies based on the findings from
109,571 autopsies conducted at the Mayo clinic." These
aneurysms can arise secondary to various etiologies such
as infection, malignancy, congenital heart disease, or vascu-
litis. Frequently, there is a complex interplay of multiple
factors that lead to PAA formation. These aneurysms can
frequently be asymptomatic and are incidentally diagnosed
on imaging performed for other reasons. But they are also
known to cause life-threatening complications such as mas-
sive hemoptysis from rupture, coronary artery compression
leading to acute coronary syndrome, and pulmonary artery
dissection. The objectives of this article are to review current
literature regarding the manifestations and management
strategies of PAA.

Materials and methods

A PubMed search was conducted for the words “pulmonary
artery aneurysm,”” and 930 search results were obtained ran-
ging from January 2010 to May 2018. Abstracts of case

reports and case series were reviewed for PAA. An online
language translation tool (Google translate) was used to
translate abstracts and full text of articles to English wher-
ever articles were published in a different language. From
254 articles that were reviewed, we identified 260 cases, of
which 6 articles were excluded, as relevant case information
was not available. For three cases, no abstract or full text
could be obtained, one abstract was in Japanese and English
translation could not be extracted from the journal website.
In two other cases, further workup was not reported beyond
identifying PAA on initial imaging. A total of 248 cases were
included in the final literature review. The classification and
demographics of the patients based on review of literature is
noted in Table 1 and 2.

Definitions

A true PAA can be described as focal dilatation of all the
three layers of pulmonary artery. Pseudoaneurysms, on the

Corresponding author:

Arunabh Talwar, Pulmonary Hypertension and Advanced Lung Disease, Zucker
School of Medicine at Hofstra/Northwell, New Hyde Park, NY 11040, USA.
Email: arunabh@northwell.edu

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative
s Commons Attribution-NonCommercial 4.0 License (http://creativecommons.org/licenses/by-nc/4.0/) which per-

© The Author(s) 2020.
Article reuse guidelines:

mits non-commercial use, reproduction and distribution of the work without further permission provided the original work is S3gepub.com/journals-permissions

attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

journals.sagepub.com/home/pul

®SAGE


https://orcid.org/0000-0003-1080-6449
https://doi.org/10.1177/2045894020908780
https://uk.sagepub.com/en-gb/journals-permissions
journals.sagepub.com/home/pul

2 | Pulmonary Artery Aneurysm Gupta et al.

Table I. Classification of PAA.

Acquired
Congenital True aneurysms Pseudoaneurysms
Increased pulmonary blood flow (Eisenmenger’s syndrome) Pulmonary arterial hypertension related Post infectious
Pulmonary valvular abnormalities Lung conditions other than pulmonary hypertension Malignancy related
Connective tissue abnormalities Vasculitis latrogenic
Idiopathic Traumatic
Table 2. Classification and demographics of PAA.
Age distribution
Etiology (years) Common symptoms Location Size (mm) Treatment
Congenital
Eisenmenger’s 39.8 (birth to 68)  Shortness of breath 92% central 64 (7.5-140)  Pulmonary artery ligation
Hemoptysis 8% peripheral Pulmonary artery banding
Chest pain Lobectomy
Cyanosis
Pulmonary valvular 50 (birth to 79) Asymptomatic 100% proximal 51 (21.3-79)  Aneurysm reduction plasty
abnormalities Shortness of breath

Anginal symptoms
Other connective
tissue abnormalities

Acquired
PAH 50 (19-83) Symptoms of 91% proximal 69 (34.7-120) PAH pharmacological therapy
progressive PAH Graft repair
Mass effect on Lung transplant evaluation
surrounding structures
Autoimmune disease 34 (12-81) Hemoptysis Multiple bilateral 53 (8-100) Steroids
and vasculitis Fever Immunosuppressants
Cough
Pleuritic chest pain
Shortness of breath
Idiopathic 54.4 (pediatric age Asymptomatic 64% proximal 50.6 (10-100) Surgical resection
group to 84) Hemoptysis Graft repair
Shortness of breath Coiling
AMPLATZER plug
latrogenic 63 (28-82) Hemoptysis 100% distal 43.2 (9-140)  Coil embolization
AMPLATZER plug
Infectious 385 (4 month to  Hemoptysis 100% distal 32.7 (7-96) Embolization
66 years) Fever Vascular plug
Cough Lobectomy
Malignancy 57.5 (17-80) Hemoptysis Mostly distal 29.2 (14-66)  Coil embolization
Cough Surgical repair

Localized resection

PAH: pulmonary arterial hypertension.

contrary, do not involve all the three layers of vessel walls.
This differentiation between true and false aneurysms is
important, as pseudoancurysms have a higher risk of bleed-
ing due to the presence of a more friable aneurysmal wall
and therefore require more aggressive management.

There have been no standard diameter size parameters
that define PAA. Mean diameter for main pulmonary
artery in normal healthy adults is considered to be
25mm £ 3mm, with 29mm as upper limit of normal in
males and 27mm as upper limit of normal in females.’
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Some authors consider any dilatation of PA beyond this
normal limit as PAA, while others consider a higher diam-
eter cutoff in defining PAA. Most commonly, PAA is
defined as dilatation greater than 1.5 times upper limit of
normal, which is equivalent to 43 mm in males and 40 mm in
females. In most of the studies, a gender-based cutoff was
not followed. Duijnhouwer et al. considered all cases with
PA diameter greater than 40 mm as a PAA.* Restrepo and
Carswell recommended main PA diameter greater than
45mm and branch PA diameter greater than 30mm to be
considered PAA.*

The location of the aneurysm is also important. Proximal
PAA is used to describe aneurysms involving large pulmon-
ary arteries such as main and/or branch pulmonary arteries.
Peripheral PAA is used to describe aneurysms involving
distal vasculature.

Etiologies
Congenital

Historically congenital causes compromised approximately
half of the reported cases of PAA.! The advent of routine
use of computed tomography (CT) of the chest has changed
that landscape. In our review, congenital causes compro-
mised 25% (n=263) of the total cases reported. Two of
these cases were diagnosed on prenatal ultrasound, 5 at
birth, 5 during infancy, 16 were in the pediatric age group,
and 35 were adults. For two cases, age at presentation was
not available. Among adults, mean age of presentation was
45 years, with median age of 44 years (range: 19-79 years).
For the purpose of this review, congenital etiologies has
been further subclassified into three groups — congenital
heart diseases with increased blood flow to the pulmonary
circulation (Eisenmenger’s syndrome), pulmonary valvu-

lar abnormalitiecs, and related to connective tissue
abnormalities.
Eisenmenger’s  syndrome. Eisenmenger’s syndrome was

described by Paul Wood as “pulmonary hypertension at
the systemic level due to a high pulmonary vascular resist-
ance, with reversed or bidirectional shunting through a large
ventricular septal defect (VSD).”> Over the years, the defin-
ition of this term has been broadened to include other forms
of congenital heart diseases with left to right shunting
and increased blood flow to pulmonary circulation.
Historically, FEisenmenger’s syndrome has been most
common cause of PAA. Hemodynamic stress on vessel
wall from increased blood flow is postulated to be the
mechanism.®

We identified 41 cases of PAA due to Eisenmenger’s syn-
drome in our study. In our review, the most common cause
was patent ductus arteriosus (PDA) (n =8), followed by tet-
ralogy of Fallot (TOF) (n=06), atrial septal defect (ASD)
(n=5), Loeys—Dietz syndrome (n=5), VSD (n=4), and
Transposition of great arteries (TGA) (n=2). Cor

triatriatum sinister caused PAA in one patient.” In one
case report, multiple congenital heart abnormalities were
co-existent and were causing severe pulmonary arterial
hypertension (PAH).® In some instances, PAA can develop
because of increased blood flow through pulmonary vascu-
lature after surgical correction of congenital heart disease.
Pulmonary artery ligation for correction of univentricular
heart,9 arterial switch operation for D-TGA,'® Modified
Blalock-Taussig Shunt,'"'> pulmonary homograft from
truncus arteriosus,'”> PDA ligation,'* Senning procedure
for TGA,"” and PA banding for VSD'® were found to
have resulted in PAA formation. PAA was also seen as a
part of symptom complex of genetic disorders such as
Loeys—Dietz syndrome and Noonan syndrome."”

Among adult patients, the mean age of presentation
was 39.8 years (range: 22-68 years). Information on the
presenting manifestations was available for 35 out of 41
of these patients. The most common presentation was short-
ness of breath in 19 patients, with 2 out of these being ven-
tilator dependent.'®'® Hemoptysis was present in six, chest
pain in five, and cyanosis in four patients. On rare occa-
sions, patients presented with symptoms secondary to mech-
anical compression on surrounding structures. Four patients
had mainstem bronchus compression, one had superior vena
cava (SVC) compression,'” one had esophageal compres-
sion,® and in one case the patient presented with chest
pain related to left main coronary artery compression.?!
Two patients were asymptomatic and were incidentally
found to have PAA on imaging. Location of the aneurysm
was described in 39 out of 41 cases, 36 out of these involved
central vasculatures, and 3 involved the peripheral vascula-
ture. Size of the aneurysm was available in 24 cases with a
mean of 64 mm (range: 7.5-140 mm).

Management of these patients included various surgical
interventions. Twenty-three of these patients underwent
definitive surgical procedures for correction of the underly-
ing cardiac anomaly and did not require repeat surgical
intervention. AMPLATZER device was used to control
hemoptysis in one case.”” In four cases, pulmonary artery
ligation or plication was performed. In a neonate with
Loeys—Dietz syndrome, bilateral pulmonary banding with
clip was attempted for control of right pulmonary artery
hemorrhage; however, the patient developed fatal thoracic
bleeding 12 days postoperatively.? In three other cases, pul-
monary artery ligation was performed, with two patients
developing progression of the aneurysm and required pul-
monary artery repair and in one case lobectomy was
necessary.

Five of these cases were complicated with pulmonary
artery dissection, with dissection being the presenting mani-
festation in four cases. PA dissection was successfully
repaired in two cases of these,*?° while in the other three,
it proved to be fatal.

Pulmonary valvular abnormalities. Pulmonary valve abnormal-
ities related to PAA can include pulmonary valvular and
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subvalvular stenosis, structural abnormalities of the pul-
monary valve, and absent pulmonary valve syndrome. It
has been postulated that abnormal blood flow through the
pulmonary valve can cause strain on the vessel wall through
eccentric right ventricle outflow jet and leads to weakness of
vessel wall. Such findings have been demonstrated in bicus-
pid pulmonic valve patients through four-dimensional car-
diac magnetic resonance imaging.*

In our review, we identified 19 patients in which pulmon-
ary valvular abnormalities was the primary etiology of
PAA. Patients with pulmonary annulus dilatation with pul-
monary valvular regurgitation from PAH were not con-
sidered in this category. One patient was diagnosed with
absent pulmonary valve syndrome at birth. Other than
this patient, there were 4 pediatric cases and 14 cases
among adult patients. Median age at presentation was
50 years with cases being reported up to age of 79 years.
Gender distribution was equal with 9 males and 10 female
patients. Eleven patients were asymptomatic on first presen-
tation, while others most commonly presented with dyspnea
(n=6) or exercise intolerance (n=2). Some also presented
with chest pain or angina-like symptoms. In rare cases, PAA
also caused left main and/or left anterior descending coron-
ary artery aneurysm.”’*® All these aneurysms were localized
to the main pulmonary artery or proximal branch pulmon-
ary arteries. The average size of PAA that underwent surgi-
cal repair was 59mm (range: 42-70mm). Among the
patients who were symptomatic, average size of aneurysm
at the time of surgical repair was 62 mm (range: 51-70 mm).
Patients under 18 years of age were not included when eval-
uating average aneurysm sizes, as there is a different refer-
ence range for normal PA diameter in pediatric patients.
Two asymptomatic cases were taken for surgical repair at
initial presentation. Among the patients where PAA was
asymptomatic, nine patients were managed conservatively
but four out of these needed surgical repairs due to progression
in the size of aneurysm. Three patients had surgical repair on
first presentation. Among the cases where PAA was symptom-
atic (n =7), six patients had aneurysm repair on initial presen-
tation, while one patient had aneurysm reduction plasty with
valve repair nine years after initial diagnosis.*’

Connective tissue abnormalities. A review of the current litera-
ture revealed three cases of PAA associated with Marfan’s
syndrome,* ol antitrypsin deficiency,’' and tuberous scler-
osis.>* Ehler-Danlos syndrome is also known to cause PAA,
but we did not identify any reported cases during our exten-
sive literature review.>

Acquired
True aneurysms.
Pulmonary hypertension. PAAs are often associated with

PAH. According to Laplace’s law, wall tension is directly
related to pressure. Wall tension increases in proportion to

pulmonary arterial pressures, leading to the formation of
PAA in patients with PAH. In a review of published cases,
35 were identified related to PAH. Mean age at presentation
was 50.8 years (range: 19-83 years), 15 of these were males
and 18 females. In two cases, gender of patient was not
reported. Occasionally, these can be completely asymptom-
atic and are incidentally discovered on imaging done for
some other reason. Most of the cases present with symptoms
related to primary pulmonary disease or progressive PAH.
Larger aneurysms were again noted to cause airway>*>® or
coronary artery compression.’’*® In about 91% of the
cases, the aneurysm was localized to main pulmonary
artery, and two cases involved the distal vasculature. One
patient presented with multiple bilateral pulmonary artery
stenosis with post stenotic dilatation.® Mean aneurysm
diameter among 27 cases of proximal aneurysms was
69 mm (range: 34.7-120 mm).

Most of these patients were managed conservatively with
pharmacological treatment toward PAH and its underlying
etiology. Three patients underwent graft repair of PAA,
while two patients underwent lung transplant. In four
cases of coronary artery compression, stenting of the
coronary vessel was performed,’”**4*# while in a case
with coronary artery dissection** medical management
with  beta-blockers  and antiplatelets occurred.
Percutaneous embolization was performed for a peripheral
aneurysm in a patient with scleroderma, wherein PAA was
incidentally diagnosed on a CT scan done as a part of pre
heart-lung transplant workup.*?

Pulmonary arterial dissection is the most dreaded com-
plication of PAA. Five patients had dissection on presenta-
tion, while in two cases of dissection developed in patients
with known PAA that was being managed medically. Of
these patients, four died secondary to pulmonary arterial
dissection, whereas in those who survived, one underwent
surgical repair and two were managed medically.

Autoimmune disease and vasculitis. Behcet’s disease and
Hughes—Stovin syndrome (HSS) contribute to the greatest
number of cases of PAA in this category. Of those patients
with Behcet’s disease and HSS, the incidence at which they
develop PAA is not clearly known. In a single-center study
involving 2179 patients, 1.1% patient were diagnosed
with PAA.*4%

In our review of the literature, we identified 46 cases
related to autoimmune causes. Thirty-one patients carried
the diagnosis of Behcet’s, 10 with HSS, and 3 presented with
an overlapping picture. Cardiac sarcoidosis*® and giant cell
arteritis*” were also associated with one case each of PAA.
Mean age at presentation was 34 years old (range: 12-81
years) and is much younger compared to other groups.
There was male predominance with a male to female ratio
of 3:1. Hemoptysis was most common presentation and
occurred in about 76% of the cases. Others presented with
fever, cough, pleuritic chest pain, dyspnea, or respiratory
failure. One patient had incidental diagnosis of PAA,
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while undergoing workup for hematuria from internal iliac
aneurysm.*® These aneurysms were multiple and in bilateral
distribution in most cases. Size of these aneurysms ranged
from 8§mm to 10cm in diameter (mean: 53.31mm).
Aneurysms associated with a wvasculitic process almost
always involve distal pulmonary circulation.

Patients with vasculitis responded well to steroids and
other immunosuppressant treatments. Anti-tumor necrosis
factor agents such as infliximab* and adalimumab’® have
been used successfully in cases where patients did not
respond to first-line treatment or developed PAA while on
immunosuppressant agents. Immunosuppressant treatment
alone has been successful in the treatment of large aneur-
ysm.”! In a case of Behcet’s disease with a large 6.4 x 6.7 cm
aneurysm, complete thrombosis was achieved within
18 days of starting pulse steroids and cyclophosphamide.>>
In people with Behcet’s disease, right ventricular thrombus
can also be simultaneously present in rare cases requiring
extended periods of anticoagulation in addition to
immunosuppressants.>>

Rupture of these aneurysms can lead to a life-threatening
hemorrhage. In nine cases, embolization was performed, six
needed lobectomy, and in two cases, pneumonectomy was
done. AMPLATZER plug was also used in two cases for the
control of bleeding from ruptured aneurysm. In two cases,
hemoptysis was fatal.

Idiopathic. Idiopathic dilatation of pulmonary artery was
first reported by Wessler and Jaches in 1923.>* It has been
postulated that the etiology is secondary to a congenital
weakness of the vessel wall’® and/or cystic medial degener-
ation®® of vessel wall.

Forty-one idiopathic cases of PAA were identified in our
review. Average age at presentation was 54 years, but it has
been described in pediatric age group as well. Both genders
are fairly equally affected. In current review, there were
21 male and 17 female patients with idiopathic PAA.
Idiopathic PAA can often be completely asymptomatic
and appear as pulmonary nodule on chest radiograph.®’

(a) (b)

When symptomatic, hemoptysis, dyspnea, and chest pain
are most common symptoms. On rare instances, idiopathic
PAA presented with hemothorax™® or recurrent laryngeal
nerve palsy (Ortner’s syndrome).” In one case, PAA was
compressing the SVC; however, the patient did not develop
signs of SVC syndrome.®® In one patient with chronic dis-
section, left main coronary artery stenting was performed, as
the progressively enlarging PAA was compressing a coron-
ary vessel.®’ Out of 41 idiopathic PAA cases in current
review, 25 were proximal and 14 were distal aneurysms.
Average size of proximal aneurysms was 59 mm (range:
28-95mm) compared to average size of 38 mm for distal
aneurysms (range: 10—-100 mm).

Proximal aneurysms are often conservatively treated.
As their size increases, surgical resection or graft repair
is considered. In the literature where details of treat-
ment were available, surgical repair was done for 10 out
of 20 cases. Among the cases with distal aneurysms, stent-
ing, coiling, AMPLATZER plug, and open surgical repair
were all used in managing patients. Four cases underwent
lobectomy and video-assisted thoracic surgery wedge
resection.

Pseudoaneurysms.

latrogenic and traumatic. PAA can occur as a complica-
tion from various procedures. These are mostly pseudoa-
neurysms resulting from disruption of the integrity of the
vessel wall with extravasation of blood that can be con-
tained within the wall or result in massive hemoptysis. Out
of 22 cases in this category, 18 cases of PAA were associated
with various procedures, and 4 other others were associated
with trauma. Swan—Ganz catheter placement was the most
common procedure leading to PAA formation with 10
reported cases. Mean age at presentation was 63 years
(range: 28-82 years). Mean aneurysm size among these
cases was 43 mm (range: 9-140 mm).

Out of these, four cases were managed with coil embol-
ization, four with AMPLATZER vascular plug, and in one

Fig. |. (a) CT Angiography of the chest showing pulmonary artery aneurysm — axial cut. (b) CT Angiography of the chest showing pulmonary
artery aneurysm — coronal cut. (c) CT Angiography of the chest showing pulmonary artery aneurysm — sagittal cut.
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case, hemoptysis was fatal. PAAs were also found to be
formed post lung resection procedures,®” cardiac catheter-
ization,®® complicating pulmonary homograft,®* and from
embolization of sclerosing material from porto-systemic
shunts.®

Among those cases associated with trauma, three cases
occurred after gunshot wounds, and one case, which was
secondary to multiple rib, fractures after a fall injury.®®

(b)

Infectious. Both true aneurysms and pseudoaneurysms can
occur in relation to infection. More virulent infections like
staphylococcus cause damage to all three layers of vessel wall
and lead to true aneurysm formation. More commonly, other
less virulent infections typically cause pseudoaneurysms.*

In our review, a total of 32 cases were identified to be
secondary to infection. Historically, untreated syphilis and
tuberculosis have been leading causes for PAA formation.®’

Fig. 2. (a) CT Angiography of the chest showing an iatrogenic pulmonary artery aneurysm (white arrow) due to Swan—Ganz catheter placement
— axial cut. (b) CT Angiography of the chest showing an iatrogenic pulmonary artery aneurysm (white arrow) due to Swan—Ganz catheter
placement — axial cut. (c) CT Angiography of the chest showing an iatrogenic pulmonary artery aneurysm (white arrow) due to Swan—-Ganz

catheter placement — coronal cut.

Fig. 3. (a) CT Angiography of the chest showing pulmonary artery aneurysm on the right side in a patient with pulmonary arterial hypertension —
axial cut. (b) CT Angiography of the chest showing pulmonary artery aneurysm on the right side in a patient with pulmonary arterial hypertension

— coronal cut.

(a)

(b)

Fig. 4. (a) Cardiac MRI showing pulmonary artery aneurysm on the right side in a patient with pulmonary arterial hypertension — axial cut.
(b) Cardiac MRI showing pulmonary artery aneurysm on the right side in a patient with pulmonary arterial hypertension — coronal cut.



Pulmonary Circulation Volume 10 Number | | 7

With changes in treatment modalities and disease epidemi-
ology, bacterial and fungal infections are now responsible
for increasing number of cases. Interestingly, in our review
of the literature, none of the cases were attributed to

syphilis. Tuberculosis is still responsible for the majority
of cases in this category. Pseudoaneurysms associated with
tuberculosis are commonly referred to as Rasmussen aneur-
ysms. They usually involve the upper lobes in a setting of

Pulmonary Artery Aneurysm
- Detailed history and physical
- Look for etiology
- History of any interventions
- Associated infections/ systemic diseases/ malignancies
- Serologies for Connective Tissue Disorder

No obvious cause attributable to PAA
formation

PHTN present PHTN absent

Treat PAH aggressively and
monitor PAA with serial
echocardiogram and / or CTA

A 4

Specific etiology leading to PAA formation

I

Treat underlying condition

Observe

Routine clinical and radiologic follow up

Rapid increase in size, clinical symptoms of hemoptysis and/or

Compression of adjacent structures — nerves/ trachea-bronchial tree/ coronary vasculature

Surgical intervention or Endovascular

Intervention

*Consider embolisation if hemoptysis

persists/ or pseudoaneurysm present on

imaging.

Fig. 5. An experience-based institutional management algorithm in patients with PAA. PAH: pulmonary arterial hypertension; PAA: pulmonary
artery aneurysm; PHTN: pulmonary hypertension; CTA: computed tomography angiography. *indicates a special point to be considered.
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reactivation tuberculosis.®® In this review, Rasmussen
aneurysms were responsible for more than one-third of
cases. Bacterial infections, such as infective endocarditis,
bacterial pneumonia, lung abscess, and staphylococcus bac-
teremia resulted in another 12 cases. Fungal infections like
candida,® mucormycosis,”® aspergillus, and parasitic infec-
tions like schistosomiasis’' were responsible for other cases.
Intravenous drug abuse also led to PAA formation with
some cases related to staphylococcus bacteremia.””> Mean
aneurysm size in these patients was 32mm (range: 7—
96 mm).

Infections can either cause direct invasion of vessel wall
or embolization of vasa vasorum from bacteremia and septic
emboli. Hemoptysis was again the most common presenta-
tion. Other presentations included pyrexia, sepsis,”> and
hemothorax.”* Rupture of these pseudoaneurysms can
often lead to massive hemoptysis, necessitating emergent
embolization, vascular plug placement, and lobectomy.
Despite these aggressive measures, hemoptysis in this setting
can prove fatal.”

Malignancy. PAA related to lung cancer and other malig-
nancies are a rare occurrence. Fifteen cases were identified in
the current literature search. Ten of these were male and five
were female with a mean age at presentation of 57.5 years
(range: 17-80 years). These cases usually involve distal pul-
monary vasculature and develop as pseudoaneurysms. The
size of these aneurysms ranged from 14 to 66 mm (mean:
29 mm). Squamous cell carcinoma, non-small-cell lung
cancer, sarcoma, capillary hemangioma, atrial myxoma,
and malignant histiocytoma were found to be associated
with PAA. Pathophysiology of PAA in these cases can
vary from local invasion, tumor emboli,”® or secondary to
treatments for the malignancy itself. In three cases, PAA
was found to occur after radio frequency ablation proced-
ures’” and presented with hemothorax. The majority of
patients presented with hemoptysis. Based on location of
aneurysm and severity of hemoptysis, they were treated
with coil embolization, surgical repair, or localized resection
of lung tissue. Figures 1-4 demonstrate various cases of
PAA with varied etiologies.

Management algorithm

The management strategies for PAA are variable and are
based on the underlying etiology, hemodynamics, and asso-
ciated co-morbidities. The treatment must be tailored to the
underlying cause while choosing the least invasive approach
with durable results. Conservative treatment options include
medical management aimed at the underlying disease, man-
agement of PH, as well as routine radiographic follow-up of
the PAA. Surgical techniques such as aneurysmorrhaphy,
lobectomy, bilobectomy, aneurysmectomy, and pneumonec-
tomy have been described in literature but carry a high mor-
bidity and mortality risk, especially in patients with
pulmonary hypertension. The advent of endovascular

interventions such as coil embolization and vascular plugs
has certainly added to our armamentarium, but lack specific
guidelines regarding their use. The experience-based man-
agement algorithm used in these patients in our center is
described in Fig. 5.

Conclusion

PAAs do not present with distinct symptoms and thus are
rarely diagnosed based on symptoms. The increased use of
CT of the chest has led to an increase in the diagnosis of
PAA. To date, there are no guidelines for diagnosis, man-
agement, or follow-up on these patients. On the basis of
review of literature, we have come up with algorithm as
an approach to management of these patients. Further con-
sensus regarding diagnostic criteria, follow-up imaging, and
management strategies is warranted.
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