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To thebestofourknowledge, therehavenotbeenany reports of total transcatheter approach including stentingof severe
coarctation of the aorta (CoA), transcatheter aortic valve replacement (TAVR) for concomitant severe aortic valve stenosis,
and percutaneous coronary intervention (PCI) to treat significant coronary artery disease in a single patient. We report a
70-year-old female, who presented with uncontrolled hypertension and acute decompensated heart failure (ADHF) and
was found to have severe CoA, severe bicuspid aortic valve (BAV) stenosis, and significant proximal left anterior
descending (LAD) coronary artery disease. In a multidisciplinary heart team meeting, we decided to perform an
endovascular repair of both cardiac and vascular pathologies using a two-stage approach due to the significant
comorbidities; mainly uncontrolled hypertension, type 2 diabetes mellitus, chronic obstructive pulmonary disease, and
severecalcificationsof theascendingaorta.Theproceduresweresuccessfullyperformedandthepatientwasasymptomatic
30 months later at follow-up and was without any significant gradients across the coarctation or the aortic valve.
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Introduction

Coarctation of the aorta (CoA) is a circum-
scribed narrowing of the aorta located at

the site of ductus arteriosus insertion distal to

the left subclavian artery (LSA). It is a relatively
common congenital anomaly which accounts for
approximately 5% to 8% of all congenital
cardiovascular defects [1]. The clinical presentation
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varies from hypertension to symptoms of conges-
tive heart failure (CHF) according to the time of
presentation. The presence of refractory hyper-
tension or significant CHF indicates the need for
intervention. The available strategies of treatment
include surgery and endovascular balloon dilata-
tion with or without stent placement [1,2]. To the
best of our knowledge, there have not been any
reports of total transcatheter approach, stenting
severe CoA, transcatheter aortic valve replace-
ment (TAVR) for concomitant severe aortic valve
stenosis, and percutaneous coronary intervention
(PCI) to treat significant coronary artery disease
(CAD).

Case report

History

A 70-year-old female with a 50-year history of
uncontrolled hypertension despite a combination
of antihypertensive agents including amlodipine
10 mg, spironolactone 25 mg, losartan 100 mg, and
furosemide 40 mg, all used once daily. The patient
was referred to our center as a case of acute decom-
pensated heart failure (ADHF) for further workup.
Onadmission, thepatientwas in severe respiratory
distress consistentwith theNewYorkHeartAssoci-
ation (NYHA) class III–IV and was orthopneic but
fully conscious with normal cognition. Physical
examination showed a blood pressure of 153/93
mmHg, a heart rate of 117 beats perminute, a respi-
ratory rate of 28 breaths per minute, and oxygen
saturation of 94% on bi-level positive airway pres-
sure ventilation. Shehadbilateral basal crepitation,
bilateral scattered rhonchi, weak delayed femoral
pulses, bilateral lower limb edema, raised jugular
venouspressure, and loud secondheart soundwith
ejection systolic murmur at the aortic area. Routine
blood chemistry and urine analysis were
unremarkable.
A chest X-ray revealed cardiomegaly, rib notch-

ing, and bilateral pulmonary congestion. Baseline
electrocardiography showed left ventricular
hypertrophy with a strain pattern. Transthoracic
echocardiography showed left ventricular hyper-
trophy, basal infero-posterior, mid, and basal
anterior wall hypokinesia with an ejection fraction
of 30%, mild mitral regurgitation, severe aortic
stenosis with peak pressure gradient of 118 mmHg
and mean pressure gradient of 76 mmHg, and an
estimated systolic pulmonary artery pressure of
50 mmHg.
A computed tomography angiogram (CTA)

clearly diagnosed severe stenotic calcified concen-
tric 11 mm long aortic coarctation located 16 mm

distal to the LSA (Fig. 1A). The diameter of the
narrowest part was approximately 3 mm with sig-
nificant prevertebral and intercostal collaterals.
There was bicuspid aortic valve (BAV) type 1 with
severe asymmetric diffuse leaflet calcifications,
and marked calcifications of the ascending aorta
and aortic arch.
Aortography confirmed the diagnosis of severe

calcified juxtaductal CoA. There was a 70-mmHg
peak to peak gradient across the coarctation, a
90 mmHg gradient across the aortic valve, and
the mean left ventricular pressure was 290/26
mmHg. Coronary evaluation demonstrated a sig-
nificant proximal left anterior descending (LAD)
lesion with a fractional flow reserve (FFR) value
of 0.78 (Fig. 1B). A significant dilatation of the left
internal mammary artery was also noted.
The presence of a high gradient across the

coarctation together with the presence of hyper-
tension necessitates a curative treatment. A multi-
disciplinary heart team of interventional
cardiologists, cardiac anesthesiologists, and vas-
cular and cardiac surgeons decided to perform
endovascular repair of both cardiac and vascular
pathologies using a two-stage approach due to
the significant comorbidities, mainly uncontrolled
hypertension, type 2 diabetes mellitus, chronic
obstructive pulmonary disease, and also the pres-
ence of severe calcifications of the ascending
aorta.

Procedure

The first stage was performed under conscious
sedation with a surgical team on standby. The
right common femoral artery (CFA) was chosen
as the main access. The stenosis was crossed
safely; aortography in anteroposterior (AP) and
lateral projections confirmed the critical stenosis
(Fig. 1C). A 14F sheath was advanced across the
coarctation segment and direct implantation of a
covered Cheatham-platinum stent (CP Numed,
Canada) sized 39 mm and mounted on Cristal bal-
loon sized 20/40 mm was accomplished. There
were good wall apposition and brisk forward flow
with no residual gradient across the coarctation
segment (Fig. 1D).
One week later and under conscious sedation,

TAVR was performed through right CFA access.
We put access in the contralateral side as a vascu-
lar access bailout. A 14F e-sheath was used for
valve deployment. We used a balloon expandable
valve (SAPIEN 3 Edwards Life Sciences Inc.,
Irvine, CA, USA). Valve sizing was conducted
according to the computed tomography (CT)
measurements that showed an annulus area of
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