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Background

• Valve-sparing root replacement (VSRR) has recently emerged as

the preferred procedure whenever feasible

• Good results are now available in several valve phenotypes

• There is a large consensus on providing stabilization of the aortic

annulus to achive durable results

• Some predictors of valve failure have been identified (complex

leaflets repair) but not all of them are still well-defined
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Sir Magdy Yacoub

At the origin, were two great artists…

Tirone David

Reimplantation (1992)Remodeling (1983)

More art than science …. It was like that during those times



Then, other two great artists standardized the technique

Aortic Valve Sparing– Root Surgery

The technique requires a number details that have to be controlled or standardized
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Developing standardized procedures

Suture AnnuloplastyExternal Ring Internal Ring

Annuloplasty

Central cusp plication

Leaflet repair

Remodeling 
+ annuloplasty

Reimplantation 
+ Sinus of Valsalva

Valve sparing root replacement 
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Tool kit

Developing standardized procedures
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Observe and learn from anatomy…

L. De Kerchove, EJCTS 56 (2019) 351–359 T. Ehrlich EJCTS 2024, 65(4), ezae163 

“Identikit” of the valve

TE-ECHO
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“Rather than art, I would says knowledge, standardisation and precision”

Developing standardized procedures …

Emmanuel Lansac
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Reimplantation vs Remodeling: state of the art

AIM: Long-term outcomes of VSARR:

reimplantation vs remodeling
- 3044 patients
- 15 studies - nonrandomized and 

observational (2002-2022)
- Inclusion criteria: FU >1 year
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Reimplantation vs Remodeling: state of the art

Remodeling had a higher risk of all-cause death and reoperation
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Reimplantation vs Remodeling: state of the art

Remodeling with annuloplasty results in similar
incidence of reoperations, survival and changes in 

annulus size compared to reimplantation
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Reimplantation vs Remodeling: state of the art

Remodeling with annuloplasty results in similar
incidence of reoperations, survival and changes in 

annulus size compared to reimplantation
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Our Experience
Since 2002
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Patients Characteristics

pOverall
(n=290)

Second Era 
(n=149)

First Era 
(n=141)

0.89048.5 ±
14.948.1 ± 14.848.9 ± 15.3Age (yrs)

0.321238 (82.1)119 (79.9)119 (84.4)Male gender, n (%)

Cardiovascular Risk Factors

0.88234 (11.7)18 (12.1)16 (11.3)Bicuspid Aortic Valve, n (%)

0.14471 (24.5)42 (28.2)29 (20.6)Marfan Syndrome, n (%)

0.01711 (3.8)10 (6.7)1 (0.7)Loeys-Dietz Syndrome, n (%)

<0.00129 (10.0)3 (2.0)26 (18.4)NYHA III-IV, n (%)

Values are reported as mean ± SD or number (percentage)

Period 2002-2025 290 Valve Sparing procedures

pOverall
(n=290)

Second Era 
(n=149)

First Era 
(n=141)Pre-Op Aortic Regurgitation grade

<0.00164 (22.1)52 (34.9)12 (8.5)None, n (%)

0.32179 (27.2)36 (24.2)43 (30.5)Mild, n (%)

0.36771 (24.5)33 (22.1)38 (27.0)Moderate, n (%)

0.00676 (26.2)28 (18.8)48 (34.0)Severe, n (%)

0.4619 (3.1)6 (4.0)3 (2.1)Redo, n (%)

0.97519 (6.6)10 (6.7)9 (6.4)Acute Type A Aortic Dissection, n (%)

0.9866 (2.1)3 (2.0)3 (2.1)Chronic Type A Aortic Dissection, n (%)

0.046267 (92.1)133 (89.2)134 (95.0)Root Aneurysm, n (%)

0.07048.6 ± 6.048.0 ± 5.749.3 ± 6.2Aortic Root Diameter max, mm

<0.001193 (66.6)84 (56.4)109 (77.3)Ascending Aorta Aneurysm, n (%)

<0.00143.5 ± 10.641.3 ± 9.345.8 ± 10.4Ascending Aorta Aneurysm max, mm

Values are reported as mean ± SD or number (percentage)

First Era 2002-2013 Second Era 2014-2025
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Operative Results

pOverall
(n=290)

Second Era 
(n=149)

First Era 
(n=141)

<0.001172.2 ±
45.9181.4 ± 45.3162.5 ± 44.5CPB Time, min

<0.001143.0 ±
33.8152.0 ± 33.9133.6 ± 31.1Aortic Cross-Clamp Time, min

0.34969 (23.8)34 (22.8)35 (24.8)Additional Procedures, n (%)

Aortic Valve Repair

0.06491 (20.0)61 (40.9)30 (21.3)Cusp Repair, n (%)

0.03360 (20.7)42 (28.2)18 (12.8)One-Cusp

0.82525 (8.6)15 (10.1)10 (7.1)Two-Cusps

0.3996 (2.1)4 (2.7)2 (1.4)Three-Cusps

Values are reported as mean ± SD or number (percentage) N° patient who underwent David procedure 

N° patient who underwent David procedure with Cusp Repair

First Era Second Era
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Operative Results

pOverall
(n=290)

Second 
Era 

(n=149)

First Era 
(n=141)

<0.00152 (17.9)42 (28.2)10 (7.1)Central Plication

0.02926 (9)9 (6.0)17 (12.1)Leaflet’s repair

0.01523 (7.9)17 (11.4)6 (4.3)Shaving

Values are reported as mean ± SD or number (percentage)

First Era

Second Era
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In Hospital Results
Post-Operative Echocardiography

0.72561.0 ± 7.860.7 ± 6.061.2 ± 9.4PO LVEF, %

<0.0019.7 ± 5.98.0 ± 4.111.8 ± 7.0Aortic Valve Gradient max, mmHG

Aortic Regurgitation Grade

<0.001196 (67.6)121 (81.2)75 (53.2)None

<0.00178 (26.9)25 (16.8)53 (37.6)Mild

0.01113 (4.5)2 (1.3)11 (7.8)Moderate

0.1592 (0.7)-2 (1.4)Severe

In Hospital Mortality

0.8092 (0.8)1 (0.7)1 (0.8)Elective, n (%)

0.8095 (27.8)2 (25.0)3 (30.0)Emergency, (%)

<0.00134 (12.2)2 (1.3)32 (22.7)Reintervention at Follow Up

Values are reported as mean ± SD or number (percentage)
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Follow-up

Freedom from AVR : First vs Second Era

Risk factor for REDO at Follow Up

pReop

0.1853 (5.8)Central Plication

0.0038 (30.8)Leaflet’s repair

0.2321 (4.3)Shaving

Values are reported as mean ± SD or number (percentage)

Log Rank = 0.04
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Follow-up

Freedom from AVR : First vs Second Era

Log Rank = 0.04

Freedom from AVR :TAV vs BAV

Log Rank = 0.05
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Conclusions
• Aortic valve sparing procedures have excellent results in the long-term 

FU if an annulus stabilization is provided

• Advancements in surgeon expertise and patient selection have led to 
improve outcomes over time:

• Complex valve repair should be avoided (multiple cusp prolapse, 
calcifications or extensive fibrosis of the leaflets)

• According to our experience, a lower incidence of reoperation was 
observed above all in BAV
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Save
the date

THANK YOU FOR YOUR 
ATTENTION!

Li-Zhong Sun
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Reimplantation vs Remodeling: state of the art

No significant differences in survival after 4 y
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Current available neosinuses grafts

- One piece, collagen-coated woven vascular graft
- Stiffer fabric, easier to pierce when performing the 

reimplantation procedure 

- The "Valsalva graft» - 20 yr clinical history (more data available)
- «skirt» and «collar» design

UNCRIMPED

- Elastic on the crimped portion. More challenging when adapting
the aortic valve inside the graft

Our experience 
started during 
Covid pandemic 
due to scarce 
supply of 
prosthesis

CRIMPED
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How we standardized David in Bologna

Step by Step 



Aortic Valve Sparing– Root Surgery

Step 1 
Aortic Root 

Isolation

How we standardized David in Bologna
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Step 2 
Subannular

Stitches (6-9)

How we standardized David in Bologna
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Step 3 

Graft selection
+ measuring the 
commissures + 
matching with 

the Valsalva

How we standardized David in Bologna
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Commissures
Resuspensions

at the STJ
+

Suturing the 
valve

Step 4 

How we standardized David in Bologna
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Step 5 
Cusp plication

+
Caliper

How we standardized David in Bologna
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Step 6 

Coronary
Ostia

Reimplantation
+

Testing the
Root with 

cardioplegia

How we standardized David in Bologna


