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“Nothing in nature is without reason; understand the reason and 
you don’t need experience.”—Leonardo da Vinci

Introduction

Valve-sparing operations were introduced more than  
30 years ago (1,2), with the common goal of the two 
pioneers of the era, Dr. Tirone David and Sir Magdi 
Yacoub, set as avoiding aortic valve replacement whenever 
facing the replacement of a dilated root. Preserving a normal 
aortic valve, although logical, has been one of the major 
conceptual leaps forward in the treatment of pathology of 
the ascending aorta. In the remodeling technique, described 
by Yacoub, the three sinuses are excised and replaced by 
three tongue-shaped extensions of a Dacron graft, while 
in David’s reimplantation technique, the spared aortic 
valve is sutured inside a Dacron conduit. One of the major 
differences between the two techniques is the lack of 
sinuses of Valsalva in the reimplantation technique. In the 
early 2000s, we introduced the “Valsalva” graft (3) with the 
aim of helping the surgeons to anatomically reconstruct 
the sinuses of Valsalva without major modification of the 
original technique. This editorial highlights the advantages 
of the Valsalva graft versus a straight Dacron conduit in the 
reimplantation type of valve-sparing operations.

After the first experiences with valve-sparing operations, 
it was clear that the ability of replacing the root and 
providing neo-sinuses of Valsalva was essential in the 
normal functioning of the aortic cusps (4). Re-establishing 
the eddy currents inside the root might have beneficial 
effects, not only in valve-sparing surgery, but also in Bentall 
procedures (5). The advantages in the remodeling technique 

are thereby constrained, because its intrinsic characteristics 
already include sinus reconstruction. Nevertheless, the 
vertical pleat orientation of the Valsalva graft facilitates 
geometrical matching of the three Dacron tongues within 
the space between the commissures, and has been adopted 
from those who promote the remodeling technique (6). 
However, it is mostly in the reimplantation technique that 
the Valsalva graft is a game-changer. It adds the benefit 
of sinus reconstruction to a technique that is generally 
preferred by most surgeons due to the support provided 
to the whole root, along with a robust annuloplasty and is 
formidable hemostasis. On top of this, the space in the skirt 
of the Valsalva graft facilitates internal suturing. Although 
clinical studies have not yet demonstrated the benefit of 
neo-sinuses, in-vitro and in-vivo studies clearly show that the 
sinuses are instrumental for natural leaflet closure and for 
full leaflet opening (7-9). Furthermore, 4-dimensional (4D) 
magnetic resonance indicates that eddy currents inside the 
sinuses might contribute to aortic laminar flow, benefiting 
the downstream aortic wall (10).

A straight graft in reimplantation

It is important to highlight the difference between a straight 
and a Valsalva graft in the reconstruction of a normal root 
anatomy. A straight graft abolishes the sinuses of Valsalva. 
The reimplanted aortic valve works in a completely 
cylindrical environment, where the commissural posts 
and the space in-between are along the same radius of 
curvature. Valve opening and closure depends solely on 
the hemodynamics conferred by the graft, and not on the 
presence of the eddy currents inside the neo-sinuses that 
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are important in assuring a full opening in systole, and a 
smooth and synchronous closure in diastole. In systole, 
flow turbulence tends to reduce full leaflet opening, while 
in diastole, the aortic leaflets are closed only by the abrupt 
flow inversion. Choosing a larger graft might mitigate 
these effects, by increasing the space and the volume 
around the cusps. This increased space prevents not only 
the potential contact of the leaflets with the Dacron wall, 
but will also provide some form of recirculating flow. 
However, the commissural posts of the aortic valve sutured 
inside a straight graft, especially if it is a larger one, upon 
pressurization, will follow the graft shape, assuming a 
curved aspect and being at the same level of the largest 
graft circumference. The final effect in a short axis is 
that of a single larger sinus without the classic aspect of a 
clover. The aortic valve has a good capacity of adaptation, 
and it might continue to work for long time despite this 
suboptimal root reconstruction. At present, there is not 
enough clear scientific evidence showing that optimal sinus 
reconstruction provides increased leaflet longevity.

A Valsalva graft in reimplantation

The Valsa lva  gra f t  might  prov ide  opt imal  s inus 
reconstruction without any major modification of the 
original technique. This specific design provides two fixed 
rings, one at the bottom of the graft where the valve is 
secured to the virtual basal ring, and another one that will 
act as the new sino-tubular (ST) junction, where the tops 
of the commissural posts are secured. By stretching the 
commissures and fixing them at the ST junction, we create 
three pillars that keep the aortic valve in a straight and 
cylindrical position. When suturing the valve remnants, 
the graft behind the commissure will be pulled to these 
valve remnants, while the graft between each commissure, 
upon pressurization, bulges out, forming three independent 
sinuses. In a short-axis view, the aortic root has its classical 
clover aspect with three indentations corresponding to 
the three commissures, and three sinuses bulging out (10). 
Differently from a straight graft, the use of the Valsalva 
graft requires adaption to the height of the sinus portion 
to the length of the commissures, so that the top of each 
commissure easily reaches the new ST junction. This is 
extremely important. Failing to do so and fixing the tops 
of the commissures inside the sinus portion will cause, 
upon pressurization, an increased radial force on the 
commissures with consequent tenting of the leaflets and 
central regurgitation. Overall, reimplanting the aortic 

valve is not only a matter of sinus reconstruction, but also 
a matter of respect of the geometrical relationship between 
all root components, annulus, sinuses, commissures, and ST 
junction.

Conclusions

The use of Valsalva graft simply improves the anatomical 
root reconstruction and optimizes the physiologic 
movement of the cusps during the cardiac cycle. Both the 
straight and the Valsalva graft have demonstrated good 
medium and long-term results when used in both types of 
valve-sparing procedures.
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