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Abstract
A 55-year-old man with critical aortic coarctation, aortic root aneurysm, and aortic insufficiency
underwent median sternotomy for ascending–descending aortic bypass and aortic root
replacement. The patient was found to have a salvageable trileaflet aortic valve, allowing for
valve-sparing root replacement (VSRR). Aortic bypass with VSRR has not previously been
reported and may be the ideal operation for repair of coarctation with concomitant aortic root
aneurysm.

Clinical Summary
The patient is a 55-year-old man with lifelong lower extremity claudication and severe
hypertension requiring 4 antihypertensive agents. He had been followed up yearly by
transthoracic echocardiography for aortic root dilation, aortic insufficiency, and suspicion of
bicuspid aortic valve. He was referred for surgical consultation after a computed
tomographic angiogram revealed critical aortic coarctation with progressive root dilation.

On examination, the patient was found to have an arm–leg systolic pressure differential of
35 mm Hg with brachiofemoral pulse delay. Femoral pulses were faint and pedal pulses
were absent. Review of the computed tomographic angiogram revealed critical coarctation
of the aorta distal to the left subclavian artery with a luminal diameter of less than 1 mm and
extensive collateral thoracic vasculature. The arch was hypoplastic and the left subclavian
artery was dilated to 21 mm. The aortic root measured 5.0 cm on 3-dimensional cross-
sectional imaging. Transthoracic echocardiography demonstrated 2+ moderate aortic
insufficiency, although the aortic valve was not well visualized. Left ventricular systolic
function was preserved.

The decision was made to proceed with median sternotomy for ascending–descending aortic
bypass and aortic root replacement to address the combination of pathologic conditions in a
single operation. Cardiopulmonary bypass (CPB) was instituted via the right axillary artery
and dual-stage right atrial venous cannulation. Intraoperative transesophageal
echocardiography as well as direct inspection of the aortic root revealed a trileaflet aortic
valve of good quality with no stress fenestrations, allowing for a reimplantation VSRR with
a 30-mm Vascutek Valsalva graft (Vascutek Ltd, Inchinnn, Scotland, United Kingdom).
Before the root portion of the procedure was performed, an 18-mm × 40-cm woven Dacron
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graft was anastomosed to the descending thoracic aorta via a posterior pericardial approach.
After completion of the VSRR, the descending graft was tunneled around the right heart
border over the inferior vena cava and anastomosed to the neo-ascending aortic graft.1 The
patient was weaned from CPB uneventfully. Total aortic crossclamp time was 185 minutes
and CPB time was 283 minutes. Completion transesophageal echocardiography revealed no
aortic insufficiency, and monitoring of radial and femoral arterial line pressures
demonstrated no residual upper extremity–lower extremity pressure gradient, down from
more than 40 mm Hg at the start of the procedure.

The patient was discharged on postoperative day 6 after an uneventful recovery. Cardiac
magnetic resonance imaging performed 6 months later demonstrated a perfectly competent
trileaflet aortic valve with no insufficiency, as well as a widely patent aortic bypass graft
(Figure 1). The patient’s lower extremity claudication symptoms had resolved and he had
been weaned to 2 antihypertensive agents.

Discussion
Coarctation of the aorta is associated with premature death owing to an increased rate of
cardiovascular and cerebrovascular events. Repair can be achieved by transcatheter dilation
and stenting or anatomic surgical correction via left thoracotomy. When concomitant cardiac
disease is present, median sternotomy with extra-anatomic aortic bypass allows for
coarctation repair simultaneously with additional cardiac procedures. In addition, extra-
anatomic aortic bypass reduces complications associated with extensive mobilization of the
aorta during thoracotomy, such as hemorrhage from enlarged collateral blood vessels,
recurrent laryngeal or phrenic nerve injury, and spinal cord ischemia.2

Coarctation repair was indicated in our patient owing to the presence of severe hypertension,
an arm–leg systolic pressure differential greater than 30 mm Hg, and symptoms of lower
extremity claudication. The lesion was not considered amenable to transcatheter intervention
in the primary setting given the severity of constriction. Further, the presence of aortic root
dilation and aortic insufficiency meeting thresholds for repair3 prompted the correction of all
pathologic conditions during a single operation.

At operation, the patient was found to have a trileaflet aortic valve suitable for VSRR. In the
most recent series of aortic bypass for coarctation, 7 (16%) of 43 patients underwent
prosthetic aortic valve and root replacement (Bentall procedure) for aortic insufficiency with
root or ascending aneurysm, and the mean age of these patients was 39 years.2 The current
report demonstrates the feasibility of performing VSRR concomitant with extra-anatomic
aortic bypass with excellent results. Given the young age of patients being referred with
adult coarctation,1 and 2 when feasible, aortic bypass with VSRR may be the preferred
operation to treat the not uncommon combination of coarctation with aortic root aneurysm
and thereby reduce the risks of anticoagulation and reoperation associated with prosthetic
valves.
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Figure 1.
Three-dimensional magnetic resonance imaging reconstruction demonstrating critical aortic
coarctation with a patent aortic bypass six months following operation.
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