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Abstract

Aorto-bronchopulmonary fistula (ABPF) is an exceedingly rare phenomenon and often a postmortem diagnosis. Early
diagnosis and expedited surgical intervention contribute to successful outcomes. Here we describe a multidisciplinary

approach to the open repair of a primary ABPF.
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multidisciplinary.

Introduction

Aorto-bronchopulmonary fistula (ABPF) is a rare
phenomenon which invariably tends to be lethal if it is not
diagnosed and intervened upon expeditiously.! ABPF is
defined as a connection between the aorta and the
bronchopulmonary tree, which was first described in the
literature by Keefer et al in 1934.2 The etiological factors of
ABPF’s include aortic dissection, aneurysm, infection, lung
malignancy, lung transplantation, trauma, and surgical
interventions with or without prosthesis.3 It has been
recommended that the clinical presentation of massive
hemoptysis should warrant a high index of suspicion of
ABPF and further investigation.*> Although, most cases of
ABPF’s are encountered at autopsy*, here we describe a
multidisciplinary approach and successful open repair of a
primary ABPF.

Case Report

A 65-year-old man who had a history of uncontrolled
hypertension and prior acute type A aortic dissection for
which he had undergone ascending aorta and hemiarch
replacement at an outside facility presented with a chronic
residual type B dissection and massive hemoptysis. He had
Computerized Tomography Angiography (CTA) of the chest
which revealed a new periaortic hematoma with adjacent
inflammatory changes in the lung parenchyma that was
concerning for aortopulmonary fistula (Figure 1). A
multidisciplinary reconstructive approach was taken with
the assistance of various surgeons including a plastic
surgeon, a thoracic surgeon, a vascular surgeon and a
cardiac surgeon.
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Figure 1: CTA of the chest from two months prior to admission shows the patient’s chornic type B dissection (A). CTA of the
chest on admission reveals the new ABPF with a periaortic hematoma and adjacent inflammatory changes (B).

The patient was taken as an emergency to the operating
room and he underwent general endotracheal anesthesia.
Flexible bronchoscopy was undertaken which revealed old
blood within his trachea without active bleeding from the
left lung. Surgical repair was undertaken through a
thoracoabdominal approach via the left 5th intercostal
space. A latissimus dorsi pedicled flap was prepared by the
plastic surgeon prior to entry into the thoracic cavity.
Cardiopulmonary bypass (CPB) via left femoral artery and
vein cannulation was initiated with systemic hypothermia to

20° centigrade. Extensive adhesions were encountered
between the visceral pleura, mediastinum and chest wall.
The lower lobe of the left lung was densely adherent to the
mid-thoracic aorta near the ABPF. Circulatory arrest was
initiated, and the lower thoracic aorta was clamped to
enable distal aortic perfusion. The ABPF was dissected free,
and a 2 cm connection between the left lower lobe and false
lumen of the chronic aortic dissection was confirmed
(Figure 2).

Figure 2: Careful dissection delineates the 2 cm fistula between the left lower lobe and the false lumen of the chronic aortic
dissection (A). The aorta was transected distal to the left subclavian artery origin and distal to the fistula while a left lower
lobe wedge containing the fistula was resected. Resection of the ABPF fistula was confirmed (B).

The aorta was transected distal to the origin of the left
subclavian artery and proximal fenestration of the septum
was performed into the aortic arch. A 32mm Rifampin
soaked Gelweave™ Ante-Flo™ (Terumo, Tokyo, Japan) graft
with a reversed elephant trunk was utilized for the proximal
anastomosis. Central arterial cannulation was then carried
out via the side branch of the aortic graft, and flow was
restored to the upper body. Systemic rewarming was

initiated, and the distal anastomosis was completed. A
wedge resection of left lower lobe pulmonary fistula was
performed by a thoracic surgeon. The latissimus dorsi flap
was set into the chest cavity via the third intercostal space
and wrapped around the aortic graft for protection (Figure
3). The patient was weaned from CPB and the wound was
closed after placing thoracostomy tubes.
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Figure 3: A 32 mm Rifampin soaked Gelwave TM Ante-Flo TM (Terumo, Tokyo, Jpaan) graft with a reversed elephant trunk
was utulized (A). The latissimus dorsi flap is wrapped over the aortic graft (B).

The patient’s convalescence was without significant
complications. Mechanical ventilation was discontinued on
the first post-operative day. Bacterial cultures of the lung
yielded no growth, and the patient was discharged on the
14th post-operative day in stable condition. He was
maintained on antibiotic therapy for 6 weeks and continued
to progress well at 6 month and 1 year follow-ups with no
complications.

Discussion

It has been iterated that the incidence of thoracic aortic
dissection is likely underestimated at 3-4 cases per 100,000
persons per year, with the incidence of primary ABPF
substantially less.® Two common theories to explain the
pathophysiology of ABPFs are local infection and or
mechanical stress leading to fistula formation.” Clinical signs
of intermittent hemoptysis may be present and these have
been explained by the thrombogenicity of the lung
parenchyma. However, it has been stated that massive
hemoptysis which is described as greater than 400mL of
expectorant in 24 hours is often the expiring event.8 Having
a high index of suspicion for ABPF is critical as the diagnosis
can be challenging given the rare incidence of ABPF and
broad differential diagnoses for hemoptysis. Thorough
review of the past medical and surgical history along with
high quality radiology imaging is paramount for the
establishment of this diagnosis. The use of radiology imaging
such as CTA along with the technological advancements has
greatly contributed to the diagnosis.® Once an ABPF is
diagnosed, it is crucial to establish a multidisciplinary team
that is prepared to manage this complex and often fatal
condition.

Repair of a primary ABPF is at risk of aortic prosthetic graft
infection. Typically, conservative management with
antibiotics or surgical debridement are ineffective in the
long-term. A pedicled flap can be a valuable prophylactic

tool to minimize postoperative infections and to improve
patient outcomes.1213 Latissimus dorsi flaps are routinely
used in thoracic surgery for bronchopleural fistula repairs
and esophageal repair.!* An intrathoracic muscle
transposition can be valuable to buttress aortic prosthetic
grafts to avoid local wound infection.!? In addition, other
pedicled flaps, including pectoralis major, rectus abdominis,
and serratus anterior flaps, can be used to reinforce the
aortic repair.

Strong considerations should be placed on the patient’s
clinical stability, risk factors, available medical expertise,
and treatment modalities. In an unstable or high operative
risk patient, endovascular treatment with an aortic stent-
graft is a fast and minimally invasive approach that can be a
temporizing measure or can be a definitive treatment;
however, with an incurred risk of >10% for adverse
sequelae.1011 Thus, in a stable patient with appropriate risk,
open surgery as described above utilizing a
multidisciplinary approach could provide for a more
optimal definitive management.

Conclusion

Primary ABPF is a rare phenomenon, and it is uniformly fatal
if surgically untreated. A high index of suspicion and early
recognition are essential and can lead to improved
outcomes. Any patient with aortic pathology and
hemoptysis should be evaluated for aortopulmonary fistula.
A multidisciplinary approach can result in a life-saving
procedure in the face of a challenging presentation.
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