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Systemic arterial to pulmonary vessel fistulas may develop in the setting of pleural inflammation and/or injury. Bronchial arteries

are the most commonly involved vessels, with recruitment often occurring in chronic diseases such as tuberculosis and cystic

fibrosis. Rarely, transpleural systemic arteries that directly communicate with the pulmonary vasculature may develop in the

presence of pleural injury or chronic inflammation. The clinical presentation and management of three cases of transpleural

systemic artery to pulmonary vessel fistulas are detailed. Given the atypical imaging appearance of these lesions, there is risk of

misdiagnosis of these entities as a pulmonary arteriovenous malformation. Understanding the pathophysiology, complex anatomy,

and treatment for these rare vascular malformations is crucial prior to angiographic intervention in order to improve outcomes,

avoid misdiagnosis, and prevent inappropriate intervention.
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1. INTRODUCTION

Systemic artery to pulmonary artery and vein fistulas may
develop in the setting of chronic lung inflammation, with the
inflammatory response leading to decreased perfusion, com-
pensatory vascular hypertrophy, and collateral development.
Bronchial arteries are typically the first systemic arteries
involved, with recruitment commonly occurring in the set-
ting of chronic pulmonary diseases such as tuberculosis and
cystic fibrosis.

On rare occasions, transpleural systemic arteries that directly
communicate with the pulmonary vasculature may develop
in the setting of pleural inflammation and/or injury. Given
the rarity of this diagnosis, these vascular malformations may

be misdiagnosed as pulmonary arteriovenous malformations
and result in inappropriate or ineffective intervention.

This report details the pathophysiology, diagnosis, and en-
dovascular management of three patients from our institution
with a history of pleural trauma or inflammation that devel-
oped transpleural fistulas between systemic arteries and the
pulmonary arteries and veins.

2. CASE PRESENTATION

2.1 Patient 1

A 57-year-old man with a history of video-assisted thoraco-
scopic surgical (VATS) resection of a right chest wall schwan-
noma presented with chest pain and dyspnea. A contrast
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enhanced CT demonstrated a vascular malformation in the
periphery of the right middle and lower lobes. This finding
was initially diagnosed as a pulmonary arteriovenous mal-
formation. However, endovascular pulmonary angiography
failed to demonstrate an abnormality.

Subsequent computed tomography angiography (CTA)
demonstrated prominent right inferior phrenic, lateral tho-
racic, and internal mammary arteries supplying the malfor-
mation with outflow to pulmonary arteries and veins. He
underwent a total of four staged transcatheter embolizations
of the feeding arteries and nidus with coils and onyx (see Fig-
ure 1) with significant size reduction and stable appearance
of the residual vascular malformation over 5 years.

2.2 Patient 2
A 24-year-old man with a history of right sided VATS wedge
resection and talc pleurodesis as a teenager for a sponta-

neous pneumothorax presented with hemoptysis. A contrast
enhanced CT demonstrated a right lower lobe vascular mal-
formation. He underwent subsequent partial VATS resection
of the malformation.

He presented two years later with recurrent hemoptysis and
chest pain. Digital subtraction angiography demonstrated
multiple hypertrophied right sided systemic arteries includ-
ing the inferior phrenic, internal mammary, lateral thoracic,
and intercostal arteries communicating with the pulmonary
arteries and veins (see Figure 2). Repeat surgical resec-
tion was considered unwise given the risk of uncontrollable
hemorrhage and presumed high likelihood of postoperative
recurrence. He underwent a total of five staged transcatheter
embolizations with onyx and ethanol with eventual reduc-
tion in size of the vascular malformation and resolution of
hemoptysis.

Figure 1. A. Angiogram of the right inferior phrenic artery demonstrates communication with a vascular malformation
involving the pulmonary vessels; B. Post coil embolization of multiple branches from the inferior phrenic artery without
evidence of filling of the vascular malformation; C. Angiogram of the right subclavian artery demonstrates additional
communication between the lateral thoracic artery and the vascular malformation; D. Post coil and Onyx embolization of

multiple supplying branches from the lateral thoracic artery
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2.3 Patient 3

A 42-year-old man with primary sclerosing cholangitis and
cholangiocarcinoma underwent right hepatectomy compli-
cated by a chronic right subphrenic biloma. He later de-
veloped a fistula to the skin and presented with blood clots
passing from the orifice of the fistula. A CTA demonstrated
multiple hypertrophied, serpiginous right subphrenic arter-
ies overlying the hepatic dome coursing through the biloma.

Angiography demonstrated right inferior phrenic artery hy-
pertrophy with abnormal transpleural shunting to the right
lower lobe pulmonary arteries and veins (see Figure 3). The
inferior phrenic artery was embolized with 700-900 psm Em-
bospheres without evidence of residual filling of the vascular
malformation. The patient was discharged without any post-
procedural complications or further clot passage.

Figure 2. Angiogram demonstrating communication between the vascular malformation and the inferior phrenic artery (A-
early arterial phase and B — delayed phase with filling of the pulmonary veins), superior mesenteric artery (C), lateral
thoracic artery (D), internal mammary artery (E), and multiple intercostal arteries (F)

3. DISCUSSION

The three patients described in this report had a history of
pleural trauma or inflammation that resulted in rare acquired
transpleural fistulas involving systemic arteries and the pul-
monary vasculature.

Pulmonary recruitment of collateral systemic arteries is me-
diated by angiogenic molecular pathways in the setting of
inflammation that causes local reduction of the pulmonary
circulation.!!!' Although bronchial arteries are the most com-
mon systemic arteries to hypertrophy in the setting of chronic
pulmonary inflammation, similar angiogenic pathways may
lead to systemic transpleural vessel recruitment in the set-
ting of pleural disease.? Patients with transpleural systemic
artery to pulmonary vessel fistulas typically present with
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symptoms including dyspnea, angina, or hemoptysis, with
the severity dependent on the fistula size and complexity.

Hypertrophy of systemic arteries with fistulization to pul-
monary arteries and veins has previously been described.!?!
A review of 80 case reports of fistulas between the internal
mammary artery and the pulmonary vasculature noted that
coronary artery bypass surgery was the etiology for fistula
in the majority of cases.[*l However, transpleural systemic
arterial to pulmonary vessel fistulas arising from abdominal
arteries such as the inferior phrenic artery, as described in
this case series, are rare.>™®!

These entities are prone to misdiagnosis if the imaging study
used to characterize the lesion is not optimized for evaluation
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of the systemic arteries involved. For example, a systemic
to pulmonary vessel fistula may be misdiagnosed as typ-
ical pulmonary arteriovenous malformations if a contrast
enhanced CT examination fails to opacify the systemic ar-
teries involved. Misdiagnosis as a pulmonary embolism on
pulmonary angiogram CT may also occur if pulmonary ar-
terial filling defects from unenhanced blood delivered into

the pulmonary arteries by the systemic arteries are present.”’
Pre-procedural CTA is crucial for effectively identifying
transpleural systemic arterial contributions to a fistula. A
pleural thickness of more than 3 mm and enhancing vascular
structures within the extra-pleural fat layer are suggestive of
a transpleural systemic arterial supply to a fistula.!'!

N

i

N 2 o

Figure 3. A. Coronal maximal intensity projection image demonstrates a right subphrenic hypoattenuating collection with a
prominent right inferior phrenic artery; B. Angiogram of the right inferior phrenic artery demonstrates a communication
with the pulmonary vasculature; C. Delayed image acquisition demonstrates filling of the pulmonary veins; D. Post
embolization with 700-900 ym Embospheres without residual filling of the vascular malformation

Although there is no standard treatment algorithm for these
fistulas, embolization is favored due to the high morbidity
associated with surgery and a presumed high post-operative
recurrence rate. In prior case reports of systemic to pul-
monary artery fistulas involving the inferior phrenic artery,
treatments varied between expectant management, emboliza-
tion only, and embolization with surgical resection.>= In
our series, all patients were managed with single or staged
embolization, although one had undergone surgical resec-
tion prior to embolotherapy. Embolic agents ranged between
coils, liquid embolics (e.g., Onyx), and beads, depending
of operator preference. Post-embolization CT demonstrated
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some degree of persistence of the systemic to pulmonary
artery fistula in two of the three cases in this case series.
However, in the absence of further symptoms, these vascular
malformations may be monitored with serial CT examina-
tions with the option for additional embolization procedures
as needed. Systemic artery to pulmonary vessel fistulas also
have the potential to affect the hemodynamic parameters of
the pulmonary circulation and alter pulmonary artery pres-
sures or pulmonary vascular resistance. Unfortunately, due
to the retrospective nature of this case series, pulmonary
hemodynamic parameters were not obtained at the time of
endovascular intervention.
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Given the rarity of transpleural systemic artery to pulmonary
vessel fistulas, these vascular malformations are prone to mis-
diagnosis and mistreatment. The presence of a pulmonary
vascular malformation in the setting of prior pleural injury or
inflammation should raise suspicion for potential transpleu-
ral systemic artery to pulmonary vessel fistula. Accurate

diagnosis and characterization of this rare entity with CT
angiography is essential prior to attempting embolotherapy
to avoid non-therapeutic interventions.
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