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ABSTRACT

We describe a 63-year-old male who appears to have undergone an early form of the arterial switch operation for
D-transposition of the great arteries performed in the mid-1960s. We review the clinical and imaging data that
support our conclusion. He had a diagnostic cardiac catheterization which demonstrated severe pulmonary
hypertension responsive to epoprostenol and oxygen. Our case may represent one example of the experimental
surgical work done prior to Dr. Adibe Jatene’s description of the first successful arterial switch performed in 1975.
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Abbreviations
ACHD Adult congenital heart disease
CTA Computed tomography angiogram
DAO Descending aorta
d-TGA Dextro-transposition of the great arteries
LPA Left pulmonary artery
LV Left ventricle
MRA Magnetic resonance angiogram
MRI Magnetic resonance imaging
neoAV Neo-aortic valve
neoPV Neo-pulmonary valve
RPA Right pulmonary artery
RV Right ventricle
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1 Introduction

We present the case of a 63-year-old male with dextro-transposition of the great arteries (d-TGA)
repaired at 4 years of age. The patient had limited follow-up upon referral to our adult congenital heart
disease (ACHD) service. At the initial consultation, he reported shortness of breath while walking up
stairs. He had no chest pain but described occasional fluttering in his chest. He denied smoking. His past
medical history included a seizure disorder, sciatica, and hearing loss. There was no history of
hyperlipidemia. He reported taking aspirin, phenobarbital, phenytoin, biotin, and omega-3 fatty acid
supplements. The patient’s family history was remarkable for premature myocardial infarction. He
worked full-time with moderate manual labor. Despite several attempts, surgical documentation could not
be obtained. By self-report, he was born in the Philadelphia, PA area; he had cyanosis before the
complete repair and underwent surgery in New York City, NY.

2 Case Presentation

The patient’s physical exam demonstrated a heart rate of 68 bpm, respiratory rate of 18, blood pressure
of 147/80 mmHG, and pulse oximetry of 96%. He appeared well and was in no distress. His lungs were clear
to auscultation. He had a healed sternotomy scar and large left thoracotomy scar. Cardiac examination
demonstrated regular rate and rhythm with normal S1 and S2. No murmur or gallop was detected. His
abdomen was soft, nontender, and nondistended with no hepatosplenomegaly. His extremities revealed no
cyanosis, clubbing, or edema.

An electrocardiogram demonstrated normal sinus rhythm and right bundle branch block. An
echocardiogram demonstrated findings suggesting a prior arterial switch operation. Left ventricular (LV)
size and systolic function were normal. There was mild bi-atrial dilation. and nonspecific LV diastolic
dysfunction. There was a bicuspid aortic valve that was calcified but had no stenosis. There was mildly
increased right ventricular chamber size with low normal systolic function. Right ventricular systolic
pressure appeared mildly elevated qualitatively.

Cardiac magnetic resonance imaging (MRI) and chest computed tomography angiogram (CTA) were
performed (Fig. 1). A diagnostic cardiac catheterization demonstrated severe pulmonary hypertension
with a pulmonary vascular resistance of 20.2 Wood Units·m2 which decreased to 8 Wood Units·m2 while
on epoprostenol and oxygen. He was started on diuretics and phosphodiesterase-5 inhibitor therapy. He
did not tolerate endothelin receptor antagonist therapy because of fluid retention. He had a 6-min walk
distance of 371 m. He was found to have restrictive lung disease by pulmonary function testing. In
addition, he had obstructive sleep apnea and started on continuous positive airway pressure at night.

3 Discussion

Surgical therapy for d-TGA has evolved over time [1]. Dr. Adib Jatene in Sao Paolo, Brazil, is credited
with performing the first successful anatomical arterial switch operation in 1975 [2]. Jatene’s arterial switch
procedure addressed the technical issue of the coronary transfer as “buttons” placed anteriorly on the aorta,
which eliminated many long-term complications associated with the atrial switch operations, including
baffle-associated complications, tricuspid and right ventricular failure, and sinus node dysfunction or
ventricular arrhythmia, while restoring normal physiological blood flow [3]. Several reports have
described long-term follow up after arterial switch operation [4–6]. One recent report described a 43-year
follow-up, noting that right ventricular outflow tract obstruction and neoaortic valve regurgitation with
aortic root dilation were the two most common reasons necessitating reoperation [7].

Based on clinical and imaging data, our patient appeared to have had an early form of an arterial switch
operation performed in the mid-1960s. Cardiac MRI demonstrated a form of the Le Compte maneuver with
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the branch pulmonary arteries draped anteriorly over the aorta. The right pulmonary artery is a surgical graft
which did not course under the aortic arch as in Jatenes’s original description. No ventricular septal defect
patch was identified, calling into question how the LV remained conditioned prior to his definitive repair.
Perhaps, he had a patent ductus arteriosus from birth, which kept LV volume and pressure loaded, but
this cannot be confirmed. The direct anterior and rightward relationship of the neo-pulmonary valve to
the neo-aortic valve supports the conclusion the preoperative anatomy was d-TGA. The neo-aortic valve
is functionally bicuspid and has demonstrated remarkable longevity and durability.

The coronary arteries appeared widely patent with an anterior orientation from the aorta, as is commonly
seen following arterial switch operation. There was mild residual right pulmonary artery stenosis. He had
significant pulmonary artery hypertension due to pulmonary vascular obstructive disease, which likely
occurred since the pulmonary vascular bed was not well protected early in life. The pulmonary artery
hypertension was responsive to epoprostenol and oxygen and is currently managed on tadalafil. There
was some evidence of LV diastolic dysfunction that required diuretic therapy. According to the
2018 American Heart Association/American College of Cardiology Guideline for the Management of
ACHD, he is ACHD AP Class IIIC [8]. He was followed by our ACHD service but recently moved
abroad and has since been lost to follow-up.

Figure 1: Axial CTA (A), bi-orthogonal en face neo-aortic valve (neoAV) view chest magnetic resonance
angiogram (MRA) (B), and MRA 3D Reconstruction (C, D). Panels A, C, D: The proximal right pulmonary
artery (RPA) is a surgical graft, which drapes anterior to aorta consistent with a form of the Le Compte
maneuver. Panel B: The neo-pulmonary valve (neoPV) arises directly anterior and rightward to the
neoAV, indicative of the pre-surgical anatomic relationship of the semilunar valves in D-transposition of
great arteries. Anterior origins of the re-implanted right (RCA) and left main coronary artery (LMCA) are
visible. RPA = Right pulmonary artery; LPA = left pulmonary artery; LV = left ventricle; RV = right
ventricle; DAO = descending aorta
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