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What is the best alternative if the aortic valve cannot be repaired?
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Editorial

Aortic valve repair is the preferred treatment for aortic 
insufficiency. When the valve is not repairable, options for 
valve substitutes include bioprosthetic valves, mechanical 
valves, aortic valve homografts and a pulmonary autograft 
(Ross procedure). The choice of an aortic valve substitute 
must be made judiciously, as each of these options has 
benefits and drawbacks that significantly impact long-term 
prognosis and quality of life. Current guidelines recommend 
the use of a mechanical valve in patients less than 50 years 
and a bioprosthetic valve in patients more than 70 years (1). 
Nonetheless, with the advent of transcatheter aortic valve 
replacement—and the promise of valve-in-valve therapy—
bioprosthetic valves are increasingly being implanted in 
young patients (2). Several contemporary studies have shown 
that both bioprosthetic and mechanical valves are associated 
with excess mortality when implanted in young and middle-
aged adults. All the more, this excess mortality is inversely 
proportional to patient age at the time of surgery (i.e., the 
youngest patients have the largest excess mortality) (3,4).

The shortcomings associated with the use of mechanical 
and bioprosthetic valves in younger patients are undoubtedly 
related to the inability of these inert, acellular prostheses to 
recapitulate the sophisticated functions of the living aortic 
valve (5). This issue is compounded in patients who would be 
considered for aortic valve repair, many of whom are young 
and otherwise healthy. Given their longer life expectancy, 
every effort should be made to provide these patients with a 
living aortic valve substitute, to minimize their cumulative 
lifetime hazard of valve-related complications. Currently, the 
Ross procedure is the only available replacement operation 
that guarantees long-term viability of the aortic valve.

Several studies have shown that in young and middle-
aged adults, the Ross procedure is associated with better 

long-term survival and freedom from valve-related 
complications compared with other forms of aortic valve 
replacement, when performed in centers of excellence (6-8). 
Importantly, the Ross procedure is the only operation that 
can restore normal life expectancy in young and middle-
aged adults undergoing aortic valve replacement. Indeed, 
the majority of contemporary cohort studies documenting 
long-term (≥15 years) outcomes of the Ross procedure have 
reported a survival that is similar to that of the age- and 
sex-matched general population (7). In contrast, no study 
on conventional AVR in young and middle-aged adults has 
demonstrated restored survival compared with the matched 
general population, including highly selected series (4).

In addition to improved survival, the Ross procedure 
confers enhanced quality of life compared with prosthetic 
AVR, an important consideration in young and middle-
aged patients who are typically more active than their older 
counterparts. Several studies have reported higher scores on 
both the physical and psychological health subscales of the 
short-form health survey (SF-36) in patients who undergo 
the Ross operation compared with mechanical AVR (7). This 
enhanced quality of life is due to several factors, including the 
avoidance of anticoagulation and the superior hemodynamic 
performance of the pulmonary autograft. Indeed, whereas 
mechanical and bioprosthetic valves fix the annulus in 
place—and are hence inherently obstructive—the pulmonary 
autograft preserves the mobility of all components of the 
aortic root, resulting in lower mean transaortic gradients 
and more physiological flow patterns, even with exercise.

Patients who undergo aortic valve repair typically present 
with predominant severe aortic insufficiency. Previous 
studies have identified preoperative aortic insufficiency as a 
predictor of late autograft failure after the Ross procedure, 
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particularly when associated with a large aortic annulus 
(≥27 mm) (9). Nevertheless, it is noteworthy that all large 
contemporary Ross series have reported low rates of 
reoperation (ranging between 1% and 2% per patient-year),  
despite the inclusion of a significant proportion of patients 
with pure aortic insufficiency (ranging from 20% to  
50%) (7). Furthermore, a number of technical modifications 
and adjunct measures have been proposed to mitigate the risk 
of late failure in these patients. These include the addition 
of an extra-aortic annuloplasty using a circular Dacron 
ring or reinforcement of the pulmonary autograft with a 
prosthetic Dacron graft (7). Using some of these adjunct 
measures, contemporary series of patients undergoing 
the Ross procedure for pure aortic insufficiency have 
demonstrated excellent long-term (up to 20 years) freedom 
from reoperation and/or recurrent aortic insufficiency, 
demonstrating that the Ross procedure can be carried 
out with good durability in these patients using a tailored 
approach (10). These data, however, underscore the critical 
role of mentorship in training the younger generation of 
aortic surgeons and the importance of establishing centers of 
excellence for aortic root reconstructive surgery.

In summary, valve repair is the preferred treatment for 
severe aortic insufficiency, because it allows patients to 
keep their native, living aortic valve. When repair is not 
feasible, the ideal alternative is to use a replacement option 
that allows for placement of a living substitute in the aortic 
position. The Ross procedure is, by definition, the only 
replacement operation that achieves this goal. Current 
evidence suggests that in the absence of a contraindication 
(i.e., familial aortopathy, connective tissue disorder, limited 
life expectancy ≤15 years) it should be the operation of 
choice in young and middle-aged adults with a non-
repairable aortic valve. Future iterations of major society 
guidelines should consider the accumulating evidence 
favoring the Ross procedure over other forms of aortic valve 
replacement in non-elderly adults who are not eligible for 
valve repair, and support a greater role for the pulmonary 
autograft in the treatment of these patients.
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