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Root Remodeling is my
Standard Approach
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Disclaimer: I did not invent this operation!



Valve-sparing surgery: Long-term results

Freedom from AR 

> II (10 years)

Freedom from

reoperation (10 years)

Reimplantation 

(n=167)

94% 96%

Remodeling (n=53) 75% 93%

Yacoub JTCVS 1998

Freedom from AR 

> II (10 years)

Freedom from

reoperation (10 years)

Remodeling (n=158) 64% 89%

David JTCVS 2006
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CE = π × [3/2×(a+b) - √a×b]

a

b ≈ raorta

a ≈ rcusp
rcusp ≈ 1 / raorta

Reduction of STJ and Cusp Prolapse

b

a‘
b‘



✓ Coaptation height should be high for secure diastolic function.
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Duran CMG, J Card Surg 1994

De Kerchove L, Eur J Cardiothorac Surg 2018
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How high is high enough?

*

*

*
* These images are not meant to bias for or against any religion
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Aortic Valve Repair - Assessment
Configuration/coaptation of cusps

THG

Swanson, Circ Res 1974

?
effective height

1cm



Reimplantation Remodeling
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Valve-Sparing Surgery
Cusp Changes after Reimplantation 

?



41 yo Marfan Patient 22 yrs p Reimplantation
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Aortic Sinus Anatomy

Crescents of LV muscle at 

base of (left and) right sinus

(variable)
Anderson Heart 2000



Remodeling Reimplantation

(N=494) (N=29)

Age (yrs) 58 ± 15 42 ± 16

Sex (m/f) 372 / 122 20 / 9

Tricuspid AV 333 27

BAV/UAV 154/7 2/-

Diagnosis: Aneurysm 428 23

AADA 59 6

CADA 7 -

Marfan 13    12

03/10



Remodeling Reimplantation

(N=494) (N=29)
Concomitant procedures

CABG 89* 1

MVR 16 1

part. arch 131* 8

tot. arch 26 2

Myoc. Ischemia (min)         82 ± 20* 112 ± 24

* p<0.05

03/10
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Root Repair – Technical Options

(Cabrol 1966)

Subcommissural

Plication

?
Suture Annulopasty

(AVJ > 27mm)

+

AV_Suture_640x340.wmv
Yacoub ultrakurz.avi


Results: Freedom from Reoperation

P<.001

Annuloplasty
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AR at discharge

< I I - II ≥ 2

Predictors for reoperation P OR 95% CI

No eH measurement 0.005 3.441 1.451-8.159

Age 0.833

Annuloplasty 0.145

Repair of 3 cusps 0.444

Preoperativ AR III 0.536

Connective disorder 0.555
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The fully protected aortic valve?
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Root Remodeling
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Conclusions

Root remodeling requires shorter myocardial ischemia than valve 
reimplantation

RR can be applied in all instances (irrespective of sinus anatomy)

RR leads to near-physiologic cusp motion

RR may lead to more cusp prolapse (through smaller graft), but this can be 
detected and corrected easily (eH). Cusp configuration determines 
durability!

Addition of annuloplasty increases proportion of competent valves 
(durability?)

RR is my preferred form or valve-preserving root replacement, (at least for 
all patients without connective tissue disease).


