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From valve-sparing aortic root replacement to aortic root
reconstruction: the importance of aortic valve repair
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As the term aptly describes, valve-sparing aortic root
replacement (VSRR) was initially designed to address
patients with primary aortic root pathology and very little
to no aortic valve (AV) dysfunction. If present, any degree
of aortic insufficiency (AI) was secondary to dilatation of
the aortic annulus and/or the sinotubular junction (STJ),
in association with the aneurysm of the sinuses of Valsalva.
Restoring the anatomy of the aortic root components
would thus restore AV function. However, it is important
to remember that the functional aortic root is composed of
four inter-related parts: the virtual basal ring, the ST]J, the
sinuses of Valsalva, as well as the AV cusps. In patients with
aneurysms of the sinuses of Valsalva, there are inevitably
compensatory or pathological changes in the structure
of the AV cusps in response to the changes in aortic root
dimensions, ranging from elongation to stress fenestrations,
especially in areas of high stress near the commissures.
Thus, it became evident that restoring the dimension
of the annulus and STJ without any attention to the last
component parts of the aortic root could result in early
failure of a VSRR, including in patients with seemingly
normal AV function preoperatively (1).

This commenced the era of AV repair. It was soon
recognized that residual or induced prolapse of the AV
cusps after completion of the VSRR was associated with
recurrence of Al and need for reintervention (1). Indeed, as
the aortic root dilates and becomes aneurysmal, AV cusps
adapt to different extents, which explains the wide variations
in severity of Al in patients with similarly sized aortic root
aneurysms. Aortic cusps elongate in both their radial and
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circumferential axes through active, living processes (2).
Failure to recognize this at the time of VSSR, and instead
restoring to normal AV cusp configuration (effective
height, coaptation length and symmetry), as described by
the pioneering work of the Brussels and Homburg teams,
will lead to failure of the seemingly most straight-forward
VSRR procedures for aortic root aneurysms in patients with
tricuspid aortic valve (TAV) (3-5).

As the applications of VSRR have expanded, a wider
group of patients should be considered for these procedures,
namely patients with bicuspid aortic valves (BAV) or those
with TAVs and eccentric jets of AR. In both instances, there
is invariably some element of abnormal cusp structure,
typically in the form of cusp prolapse. This is true in the
majority of patients with regurgitant BAVs. As has been
known in the mitral world for many years, failure to
correct cusp prolapse at the time of surgery will negatively
impact the durability of the operation. Concepts of BAV
preservation and repair are increasingly well understood
and standardized (6,7). There is no doubt that most VSRR
operations today for patients with BAV and significant
Al should involve some element of cusp repair, ranging
from raphe release to increase geometric height and leaflet
mobility, as well as central plications to fix prolapse and
restore effective height. Familiarity with all aspects of
AV assessment, both on transesophageal echocardiogram
(TEE) as well as intra-operatively, as well as different repair
techniques is a pre-requisite. Additionally, it is important to
understand the dynamic physiology of the aortic root and
the inter-relationships of the different component parts.
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It is noteworthy to understand that the region of highest
stress in the aortic root is in the peri-commissural area (8).
This explains the locations of stress fenestrations close to
the commissures, but also means that it is wise to avoid
placing any repair sutures in that part of the cusp because of
the potential for failure. Any sutures along the free edge are
more safely placed in the mid-portion of the cusps, which
is a non-load bearing (and thus low stress) part of the cusp
once normal geometry has been achieved.

In summary, there is no arguing that to be a
reconstructive aortic root surgeon, one has to master
principles of AV repair. It is important to understand that
the AV is an integral component part of the aortic root
apparatus. As such, development of a root aneurysm can
modify its structure and function. By the same token, when
performing VSRR operations, modifying the structure of
the other component parts (basal ring, sinuses and STJ) can
directly impact early or late function of the valve. A more
apt term for VSRR should be aortic root reconstruction,
which entails aortic valve repair.
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