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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




At the origin, were two great artists...

Remodeling (1983) Reimplantation (1992)

Sir Magdy Yacoub Tirone David

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

T e —



Then, other two great artists standardized the technique

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



Developing standardized procedures

Valve sparing root replacement

Remodeling Reimplantation
+ annuloplasty + Sinus of Valsalva
Annuloplasty Leaflet repair

Internal Ring Central cusp plication

I External Ring Suture Annuloplasty



Developing standardized procedures

Tool kit




Observe and learn from anatomy...

TE-ECHO
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“Identikit” of the valve
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Developing standardized procedures ...

Aortic Root Dilation
SoV 2 45mm

Remodelling VSRR
+

External Ring Subvalvular
Annuloplasty

Asc. Aorta Dilation
Asc. Ao 2 45mm, SoV < 45mm

15%

Normal Aorta
All @ <\ 45mm

30%

Ascending Aorta
Replacement

+

External Ring Subvalvular
Annuloplasty

Isolated AV Repair
+
Double External Ring

Subvalvular + STJ
Annuloplasty

Alignment of free margin length for a symmetrical BAV repair

Placement of commissures at 180° with 2 symmetrical sinuses

) Ljf‘* =

N

Remodelling VSRR Hemi-Remodelling BAV Repair
with subvalvular with subvalvular with double STJ and
annuloplastyly Inl eubvalvul ool

and sinus plication and sinus plication

“Rather than art, | would says knowledge, standardisation and precision” Emmanuel Lansac




Reimplantation vs Remodeling: state of the art

Aorta: Research

Valve-Sparing Aortic Root Replacement M) Chook for updates AlIM: Long'term outcomes of VSARR:

With Reimplantation vs Remodeling:
A Meta-analysis reimplantation vs remodeling

Michel Pompeu Sa, MD, PhD,"? Xander Jacquemyn, BSc,® Ahmed K. Awad, MD,* .
nsar e e e e - 3044 patients

- 15 studies - nonrandomized and
observational (2002-2022)

- Inclusion criteria: FU >1 year

ABSTRACT

BACKGROUND Long-term outcomes of valve-sparing aortic root replacement (VSARR) with reimplantation vs
g in 'going aortic root surgery a bj

METHODS This study was a pooled meta-analysis of Kaplan-Meier-derived data from i dies published
by December 31, 2022.

RESULTS Fifteen studies met our eligibility criteria, comprising 3044 patients (1991 in the reimplantation group and Total
2018 in the remodeling group). Patients who underwent VSARR with remodeling had a higher risk of all-cause death Study Study Design (N) n) n)
(hazard ratio [HR], 1.54; 95% CI, 1.16-2.03; P = .002, log-rank test P < .001). Landmark analysis (with 4 years as the Chauvette,” 2022 NR, NP, MC 237 100 137
landmark time point) d that survival was lower in patients who underwent VSARR with remodeling (HR, 2.15; Sievers," 2018 NR, NP, SC i A G
95% Cl, 1.43-3.24; P < .001) in the first 4 years. Beyond the 4-year time point, no difference in survival was observed (HR, Lenoir,"" 2018 NR, NP, SC 142 59 83
1.04; 95% ClI, 0.72-1.50; P = .822). The risk for need of aortic valve and/or root reintervention was higher in patients Klotz,'? 2018 NR, NP, SC 315 214 101
undergoing VSARR with remodeling (HR, 1.49; 95% ClI, 1.07-2.07; P = .019, log-rank test P < .001). We did not find Prive 8 2018 NR, NP, SC e = o
statistically significant coefficients for the covariates of age, female sex, ive tissue disorders, b id aortic Kunihara," 2016 NR, NP, SC P 7 50
valve, aortic di i y b surgery, total arch replacement, or annular stabilization, which means that Kari'® 2016 NR, NP, MG 1015 889 126
these dinctinodulets the eflects obesereciin O Bocled Sieiyeee; Kallenbach,'® 2013 NR, P, MC 96 83 13
CONCLUSIONS VSARR with reimplantation is associated with better overall survival and lower risk of need for rein- Subramanian,”” 2012 NA. NP, SC 78 2 51
- o 06 s 4 with VSARR with deling. e e s S e ving Svensson,'® 2011 NR, NP, SC 144 72 72
effect that f; i the reimplantati hnique up to 4 years of follow-up, but not beyond this time point. David,'® 2010 NR, NP, SC 289 228 61
Ann Surg 2024117:001-0) Patel,”® 2008 NR, NP, SC 84 44 40
. LT Jeanmart,”' 2007 NR, NP, SC 114 66 48

© 2024 by The y of Th P by Elsevier Inc.

Erasmi,”” 2007 NR, NP, SC 164 68 96
Graeter,” 2002 NR, NP, SC 119 21 98




Reimplantation vs Remodeling: state of the art

Aorta: Research
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Reimplantation vs Remodeling: state of the art
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Outcomes of valve-sparing surgery in heritable aortic disorders:
results from the AVIATOR registry
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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

Period 2002-2025 290 Valve Sparing procedures

A
I 1 . . First Era Second Era Overall
: Pre-Op Aortic Regurgitation grade (n=141) (n=149) (n=290) P
First Era 2002-2013 Second Era 2014-2025
None, n (%) 12 (8.5) 52 (34.9) 64 (22.1)  <0.001
First Era SecondEra  Overall p Mild, n (%) 43 (30.5) 36 (24.2) 79(272) 0321
(n=141) (n=149) (n=290)
Moderate, n (%)  38(27.0) 33(22.1) 71(24.5)  0.367
+
Age (yrs) 48.9+15.3 48.1+14.8 4&59' 0.890 Severe, n (%) 48 (34.0) 28 (18.8) 76 (26.2) 0.006
Redo, n (%) 3(2.1) 6 (4.0) 9(3.1) 0.461
Male gender, n (%) 119 (84.4) 119 (79.9) 238 (82.1) 0.321 o .
Acute Type A Aortic Dissection, n (%) 9 (6.4) 10 (6.7) 19 (6.6) 0.975
Cardiovascular Risk Factors
Chronic Type A Aortic Dissection, n (%) 3(2.1) 3(2.0) 6(2.1) 0.986
Bicuspid Aortic Valve, n (%) 16 (11.3) 18 (12.1) 34 (11.7) 0.882
Root Aneurysm, n (%) 134 (95.0) 133 (89.2) 267 (92.1) 0.046
Marfan Syndrome, n (%) 29 (20.6) 42 (28.2) 71 (24.5) 0.144 Aortic Root Diameter max, mm 49.3+6.2 48.0+5.7 48.6+6.0 0.070
Loeys-Dietz Syndrome, n (%) 1(0.7) 10 (6.7) 11 (3.8) 0.017 Ascending Aorta Aneurysm, n (%) 109 (77.3) 84 (56.4) 193 (66.6)  <0.001
NYHA -1V, n (%) 26 (18.4) 3(2.0) 29 (10.0) <0.001 Ascending Aorta Aneurysm max, mm 4581104 413193 435+10.6 <0.001

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




Operative Results

N’ of patients who underwent Cusp Repair per Year

First Era Second Era Overall
(n=141) (n=149) (n=290) P g |
1722+ First Era I Second Era
CPB Time, min 162.5+44.5 181.4+453 45'9_ <0.001 25 I
. . . 1430+ I
Aortic Cross-Clamp Time, min 133.6+31.1 152.0+33.9 338 <0.001 20 I
Additional Procedures, n (%) 35(24.8) 34 (22.8) 69 (23.8) 0.349 . I
Aortic Valve Repair I
Cusp Repair, n (%) 30 (21.3) 61 (40.9) 91(20.0) 0.064 ©
One-Cusp 18 (12.8) 42 (28.2) 60(20.7)  0.033 . l | 4 B
Two-Cusps 10(7.1) 15 (10.1) 25 (8.6) 0.825 J .
o e NN
Three-Cusps 2(1.4) 4(2.7) 6(2.1) 0.399 SRS «90 IO S H &SP & & >

Val ted +SD b t . .
alues are reported as mean or number (percentage) . N° patlent who underwent David proce dure

B N° patient who underwent David procedure with Cusp Repair
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First Era Seé:;nd

(n=141) (n=149)
Central Plication 10(7.1) 42 (28.2)
Leaflet’s repair 17 (12.1) 9 (6.0)
Shaving 6 (4.3) 17 (11.4)

Overall
(n=290)

52 (17.9)
26 (9)

23(7.9)

<0.001 65.5%
0.029

0.015

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

Operative Results

First Era

Central Plication
34.5%

20.4%

Second Era

Central Plication
70.6%




In Hospital Results

Post-Operative Echocardiography

PO LVEF, % 61.2+9.4 60.7 £6.0 61.0+7.8 0.725
» Aortic Valve Gradient max, mmHG 11.8+7.0 8.0+4.1 9.7+5.9 <0.001
' Aortic Regurgitation Grade ]
None 75 (53.2) 121 (81.2) 196 (67.6) <0.001
Mild 53(37.6) 25(16.8) 78 (26.9) <0.001
Moderate 11 (7.8) 2(1.3) 13 (4.5) 0.011
Severe 2(1.4) - 2(0.7) 0.159
In Hospital Mortality
Elective, n (%) 1(0.8) 1(0.7) 2(0.8) 0.809
Emergency, (%) 3(30.0) 2 (25.0) 5(27.8) 0.809
Reintervention at Follow Up 32(22.7) 2(1.3) 34 (12.2) <0.001

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




Follow-up

Freedom from AVR : First vs Second Era

Al 10 =
\—‘—‘_\—L
- Risk factor for REDO at Follow Up
Log Rank = 0.04
14
> Reop p
£ 06
.E Central Plication 3(5.8) 0.185
o
o o¢ Leaflet’s repair 8(30.8) 0.003
o
[T .
Shaving 1(4.3) 0.232
12 Months 24 Months 60 Months
0.2 .
FIRRY  Ovsill Survivel 952 0 2l Values are reported as mean + SD or number (percentage)
ERA  PisatRisk 127 124 s
SECOND  Overall Survival 100.0 98.9 97.1
%01 ERA  PisatRisk 9% 90 47
0 12 24 36 48 60

Follow Up Months




Follow-up

Freedom from AVR : First vs Second Era Freedom from AVR :TAV vs BAV
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Conclusions

* Aortic valve sparing procedures have excellent results in the long-term
FU if an annulus stabilization is provided

e 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

T e —
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Aorta: Research
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Current available neosinuses grafts
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Our experience GETINGE :.'C

started during
Covid pandemic
due to scarce
supply of
prosthesis

Cardioroot

- v 'PROS
v IPROS - The "Valsalva graft» - 20 yr clinical history (more data available)

- «skirt» and «collar» design

- One piece, collagen-coated woven vascular graft

- Stiffer fabric, easier to pierce when performing the m
reimplantation procedure - Elastic on the crimped portion. More challenging when adapting

the aortic valve inside the graft




 How we standardized David in Bologna




How we standardized David in Bologha

Aortic Root
Isolation




How we standardized David in Bologha

Subannular
Stitches (6-9)




How we standardized David in Bologha

4 Graft selection\
+ measuring the
commissures +
matching with
\_ the Valsalva -




How we standardized David in Bologha

/Commissures\

Resuspensions
at the STJ
+

Suturing the

\_ valve  /




How we standardized David in Bologha
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Cusp plication

"

+
Caliper
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How we standardized David in Bologha

/ Coronary \

Ostia
Reimplantation
+
Testing the
Root with

\ cardioplegia /




