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Levo-transposition of the great arteries is a congenital heart disease characterized by atrioventricular and ventricular-

arterial discordance. Aortic valve disease in levo-transposition of the great arteries patients is uncommon. We present a

patient with levo-transposition of the great arteries and severe aortic stenosis who successfully underwent transcatheter

aortic valve replacement and the diagnostic and procedural challenges involved. (Level of Difficulty: Intermediate.)

(J Am Coll Cardiol Case Rep 2020;2:1730–3) © 2020 The Authors. Published by Elsevier on behalf of the

American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

A 63-year-old White man with history of levo-
transposition of the great arteries (LTGA) presented
with progressive fatigue and shortness of breath for
the last several months. He denied lower extremity
edema, palpitations, dizziness, lightheadedness, or
syncope. His vitals included heart rate of 90 beats/
min, blood pressure of 114/63 mm Hg, and respiratory
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A patient with history of LTGA who pre-
sented with shortness of breath secondary to
aortic stenosis amenable to TAVR.
To generate a differential for shortness of
breath in patients with LTGA.
To understand that typical evaluation and
treatment methods may have to be adapted
to patients with congenital heart defects
because of their atypical anatomy.
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rate of 16 breaths/min. On examination, he had a
grade III/VI systolic ejection murmur over the upper
sternal border and a grade II/VI pansystolic murmur
over the left lower sternal border.

PAST MEDICAL HISTORY

The patient was diagnosed with LTGA during child-
hood and followed with a cardiologist. He did not
have any other cardiac anomalies associated with
LTGA, such as ventricular septal defect, pulmonic
stenosis, or tricuspid valve dysplasia (1,2). His only
surgical history was dual-chamber pacemaker place-
ment for complete heart block 10 years ago. He was on
rivaroxaban for paroxysmal atrial fibrillation. The
patient had a history of rheumatic fever as a child but
no records were available for review. A transthoracic
echocardiogram (TTE) done 2 years prior showed
normal biventricular function, aortic sclerosis, and
mild aortic stenosis. Other noncardiac history
included obstructive sleep apnea on continuous
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FIGURE 1 Continuous Wave Doppler Profile of the Aortic Valve

Continuous wave Doppler profile of the aortic valve obtained from the apical 5-chamber

view shows a mean gradient of 19 mm Hg and a peak gradient of 33 mm Hg. Although

these gradients are in mild-moderate range, poor leaflet mobility in Video 1C and poor

systemic ventricular function in Video 1D suggest that the aortic valve gradients may

underestimate severity.

AB BR E V I A T I O N S

AND ACRONYM S

LTGA = levo-transposition of

the great arteries

LVOT = left ventricular

outflow tract

RVOT = right ventricular

outflow tract

TAVR = transcatheter aortic

valve replacement

TTE = transthoracic

echocardiogram
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positive airway pressure, type II diabetes mellitus,
and hyperlipidemia.

DIFFERENTIAL DIAGNOSIS

LTGA is characterized by an acyanotic functional
reversal of the right and left ventricles in the
sequence of blood flow so that systemic venous
“blue” blood via right atrium and left atrioventricular
(mitral) valve reaches the right-sided morphologic
left ventricle, which is connected to the pulmonary
artery; the pulmonary venous “red” blood via the
right atrioventricular (tricuspid) valve reaches the
left-sided morphologic right ventricle, which is con-
nected to the anteriorly placed aorta. The differential
diagnosis for dyspnea on exertion and fatigue in an
adult patient with LTGA includes:

� Systemic ventricular dysfunction. Studies have
shown that by the age of 45 years, 67% of patients
with associated congenital lesions and 25% of pa-
tients without associated congenital lesions
develop systemic ventricular dysfunction (3). Our
patient did not have an associated causative
congenital lesion and last echo showed normal
systolic function.

� Systemic atrioventricular (tricuspid) valve regur-
gitation. Studies have shown that 32% of patients
with LTGA develop moderate to severe right
atrioventricular (tricuspid) valve regurgitation by
age 45 years (3).

� Ischemic heart disease. Coronary artery disease is
not uncommon in patients with congenital heart
disease and risk factors (4,5). Our patient had
advanced age plus multiple risk factors, thus
ischemic heart disease was in our differential.

� Complication of chronic arrhythmia and long-term
pacing. Retrospective studies have found uni-
ventricular pacing in patients with LTGA can be
complicated by delayed systemic ventricular
dysfunction. Biventricular pacing is preferred
because it reduces late-onset complications (6).

� Severe aortic stenosis. Although aortic regurgita-
tion has been shown to occur in roughly 25% pa-
tients with LTGA (3), aortic stenosis has been
reported only in the setting of coexistent bicuspid
aortic valve (4). Our patient did not have a bicuspid
aortic valve.

INVESTIGATIONS

Electrocardiogram showed atrial-sensed ventricular-
paced rhythm unchanged from prior. TTE (Videos 1A
and 1D) showed moderately reduced systemic ven-
tricular function (right ventricular ejection fraction,
35% to 40%) and subpulmonic ventricular
function (left ventricular ejection fraction,
40%). There was mild tricuspid regurgitation
(Video 1B). The aortic valve was thickened
and calcified with reduced mobility (Videos
1C and 2A). Two-dimensional and Doppler
findings were consistent with low-flow low-
gradient aortic stenosis (Figure 1, Video 1E).
The peak gradient was 33 mm Hg with a mean
gradient of 19 mm Hg. Coronary angiogram
demonstrated mild nonobstructive coronary
artery disease.
Based on the elevated Doppler gradient and aortic
valve appearance on TTE we suspected that his aortic
valve stenosis could be clinically and hemodynami-
cally significant. Therefore, we elected to perform a
hemodynamic catheterization at rest and with
dobutamine to evaluate for low-flow low-gradient
aortic stenosis.

Hemodynamic catheterization demonstrated an
aortic valve gradient of 28 mm Hg, Fick cardiac
output of 4.2 l/min, and aortic valve area of 0.9 cm2

per the Hakki equation (7). With dobutamine
20 mg/kg/min, the aortic valve gradient increased to
39 mm Hg, cardiac output increased to 4.8 l/min, and
aortic valve area remained 0.9 cm2. This demon-
strated that with increasing cardiac output the aortic
valve gradient increased 2-fold, whereas the aortic
valve area remained in the severe range, confirming
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the diagnosis of low-flow low-gradient aortic
stenosis.

MANAGEMENT

The patient was assessed in our adult congenital
heart disease and interventional cardiology clinics.
Based on the presence of symptomatic severe low-
flow low-gradient aortic stenosis, we recommended
aortic valve replacement and referred to cardiotho-
racic surgery. He was deemed a high surgical risk
because of severe biventricular dysfunction. After
discussion in the multidisciplinary case conference,
plans were made for transcatheter aortic valve
replacement (TAVR). Computed tomography angiog-
raphy for TAVR evaluation was performed, which
showed calcific valvular aortic stenosis with
restricted leaflet mobility (Video 2B).

With pre-procedural planning with computed to-
mography and transesophageal echocardiology
guidance intraprocedurally, the patient underwent
placement of Medtronic 34 CoreValve Evolute R (Min-
neapolis, Minnesota) via right iliofemoral approach
and tolerated the procedure with no complications.

DISCUSSION

There are several characteristics that make this case
unique. First, aortic stenosis in LTGA is rare and has
not been reported in the absence of bicuspid aortic
valve (5). We suspect this aortic stenosis may have
been caused by the patient’s history of rheumatic
fever as a child. Patients with LTGA typically develop
failure of the systemic tricuspid valve and systemic
ventricular dysfunction (3).

Diagnosis was also challenging because of poor
echocardiographic windows and complex anatomy.
Moreover, because the LTGA aortic valve is in the
right ventricular outflow tract (RVOT) instead of the
left ventricular outflow tract (LVOT), we could not
calculate aortic valve area using the continuity
equation because it relies on geometric assumptions
for the LVOT but not the RVOT (8). The RVOT is
comparatively more muscular, more variable, and
more contractile than the LVOT. In addition, it is
difficult to obtain an accurate RVOT diameter on TTE.
TAVR placement in the RVOT is also uniquely
difficult. The RVOT has a much larger area and
more significant variance throughout systole and
diastole than the LVOT. Because of the close prox-
imity of the aortic valve and tricuspid valve,
tricuspid regurgitation is a concern. Furthermore,
the levorotation of the heart and anteriorly placed
aorta makes catheter manipulation atypical, with
the levo-transposition yielding a high risk of atrio-
ventricular block. Finally, LTGA is frequently asso-
ciated with coronary anomalies, so the valve
placement must consider altered coronary anatomy
as well.

Despite the challenges of placing a transcatheter
aortic valve in the RVOT, with careful pre-procedural
planning our outcome was excellent. In our literature
search we could find only 1 report of TAVR placement
in the RVOT of an LTGA patient, although in that case
the patient did not survive to 1-year post-operation
(9).

FOLLOW-UP

As of most recent follow-up 12 months post-
operative, the patient has done well with improved
functional capacity back to baseline. Follow-up TTE
was performed, which showed improved systemic
right ventricle ejection fraction of 55% and estimated
mean gradient of 8 mm Hg, with only trivial tricuspid
valve regurgitation.

CONCLUSIONS

TAVR was successful in our patient with LTGA with
improvement in symptoms, functional capacity, and
echocardiographic measures of systemic and sub-
pulmonic ventricular function without worsening of
systemic tricuspid valve function. TAVR can be used
as a strategy in LTGA patients who are at high risk of
surgery.

ADDRESS FOR CORRESPONDENCE: Dr. Eric Kellett,
395 West 12th Avenue, Third Floor, Department
of Internal Medicine, Ohio State University
College of Medicine, Columbus, Ohio 43210.
E-mail: eric.kellett@osumc.edu.
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