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Abstract

We present two patients with history of recurrent respiratory infections, fatigue and sweating. They were diagnosed with absence
of connection between the main pulmonary artery (MPA) and right pulmonary artery (RPA) and bilateral ductus arteriosus, with
the RPA originating from the ductus arteriosus. Treatment was approached with a hybrid strategy: percutaneous intraluminal
angioplasty with a right intraductal stent and device closure of the left ductus arteriosus and followed by surgical reconstruction

with interposition of a graft from RPA to MPA. Both patients had a favorable outcome.
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Abstract:



We present two patients with history of recurrent respiratory infections, fatigue and sweating. They were
diagnosed with absence of connection between the main pulmonary artery (MPA) and right pulmonary artery
(RPA) and bilateral ductus arteriosus, with the RPA originating from the ductus arteriosus. Treatment was
approached with a hybrid strategy: percutaneous intraluminal angioplasty with a right intraductal stent and
device closure of the left ductus arteriosus and followed by surgical reconstruction with interposition of a
graft from RPA to MPA. Both patients had a favorable outcome.
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Introduction

Unilateral absence of a pulmonary artery is a rare congenital heart disease,! coexisting with other cardiovas-

cular malformations, that in an isolated form are located contralateral to the aortic arch, with RPA being
the most commonly affected.?3

Patients may present with hemoptysis, recurrent respiratory infections, pulmonary hypertension or con-
gestive heart failure,? a comprehensive imaging evaluation, such as computed tomography, will allow to
determine the therapeutic strategy, which may be a systemic-to-pulmonary shunt until direct reconstruction
is advisable.* Recent reports recommend a hybrid strategy, placing an intraductal stent and subsequential
surgical reconstruction.’

We present two cases that were approved by the local institutional review board. The approval included a
waiver of informed consent because it does not show personal data of patients.

Description of cases

Case 1: 4-year-old male, with a history of respiratory tract infection and heart murmur, diagnosed a year
before with patent ductus arteriosus and absence of RPA (Figure 1A ). Physical examination revealed a
continuous murmur in the pulmonary site. The echocardiogram showed a wide ductus arteriosus, a dilated
MPA continuing with left pulmonary artery (LPA) and absence of connection with the RPA.

Cardiac catheterization showed pulmonary hypertension and double ductus arteriosus with a discontinuous
pulmonary artery, where the MPA continued with the LPA while the RPA was hypoplastic with an anomalous
origin in a right filiform ductus arteriosus emerging from the brachiocephalic trunk. The left ductus arteriosus
was closed with a ductal occluder device and a percutaneous transluminal angioplasty with placement of a
right intraductal stent was performed (Figure 1B-C ).

At one year of follow-up, normal pulmonary pressure was verified with adequate development of RPA (Figure
2A-2B ), deciding upon a surgical correction with cardiopulmonary bypass without aortic cross clamping,
with surgical closure of the right ductus arteriosus and connection of RPA to MPA with a Gore-Tex®) 12
mm graft (Figure 2C ).

Case 2: 10-year-old female, with a history of fatigue, diaphoresis and continuous murmur in the pulmo-
nary site. Echocardiography and computed tomography showed persistence of the ductus arteriosus and
absence of RPA. Cardiac catheterization showed a double ductal system, hypoplastic RPA originating from
the right ductus arteriosus emerging from the brachiocephalic trunk, a wide left ductus arteriosus and MPA
continuing with LPA (Figure 3A ); additionally, an aortopulmonary collateral to the right lung and pul-
monary hypertension was diagnosed. Percutaneous transluminal angioplasty was performed with placement
of a right intraductal stent, transcatheter embolization of the aortopulmonary collateral with vascular plug
and closure of the left ductus arteriosus with a ductal occluder device. One year later, she presented with
proximal stenosis of the right ductus arteriosus for which a percutaneous transluminal balloon angioplasty
was performed.

At 7 years of follow-up, she presented with normal pulmonary artery pressure and adequate development of
RPA (Figure 3B ), performing a surgical repair with cardiopulmonary bypass without aortic cross clamping,



connection of RPA to MPA with a Gore-Tex®) 14 mm graft, in addition to the surgical closure of the right
ductus arteriosus. Both patients presented a favorable postoperative outcome.

Discussion

A double ductal system is produced by the persistence of the distal segment of the sixth left and right aortic
arch,presenting as an isolated bilateral duct or associated with congenital heart disease, such as congenital
absence of one of the pulmonary arteries, among others.?

Due to its presentation at different ages and with different stages of pulmonary hypertension, it is important
to determine the appropriate therapeutic approach, without a consensus on its management. Thereby, Bat-
livala et al.” highlight the importance of an early diagnosis and intervention to optimize long-term results,
recommending the initial diagnosis with cardiac catheterization or magnetic resonance imaging to adequate-
ly identify the anatomy and perform pulmonary unifocalization early, coinciding with Varghese et al.® that
recognition of the anatomy is essential since it proposes reconnection in patients with origin of RPA from
the brachiocephalic trunk with a flap from the MPA.

Krammoh et al.® propose a two-stage strategy, with the placement of an intraductal stent followed by direct
surgical reconnection or a prosthetic graft, coinciding with the series by Mery et al,® where they performed
centralization, a surgical connection between the MPA and RPA, in a single stage in 2 patients. With the
remaining 8 cases, an intraductal stent was placed in 2 of the cases and 6 were treated with a systemic-
to-pulmonary shunt. In a second surgical procedure 7 patients were later corrected with centralization,
highlighting the rehabilitation of the pulmonary artery branches as an effective measure to restore the
affected blood flow.

The critical factor that determines the treatment strategy is the size of the affected pulmonary artery, as
determined by Trivedi et al.'® who found that the best strategy for patients with hypoplasia of RPA and
a wide left ductus arteriosus and pulmonary hypertension, was the hybrid therapy with two stages: right
intraductal stent and closure with a ductal occluder device of the left ductus arteriosus, facilitating the
growth of RPA with normalization of pulmonary pressures and finally performing surgical centralization
with a vascular graft with cardiopulmonary bypass similar to the proceedings in our center.

In conclusion, due to the low incidence of this defect, and its delay in diagnosis and treatment, it is important
to determine the best therapeutic strategy, a situation that in our center carried the therapeutic success of
the two patients presented.
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Figure Legend
Figure 1.

A) Computerized tomography in the transversal plane, showing MPA continuing with LPA and the absence
of RPA. Angiography shows: B) birth of RPA from the ductus arteriosus (arrow) and C) control after
intraductal stent placement (arrow) and closure of left duct.

Figure 2.

Selective angiogram showing: A) developed RPA and B) MPA continuing with LPA. C) Intraoperative image
showing the connection of RPA to MPA (arrow).

Figure 3.

Selective angiogram showing A) discontinuity of RPA and MPA continuing with LPA and B) rehabilitated
RPA originating from the right ductus arteriosus.
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