
Annuloplasty - the evidence

Ruggero De Paulis

Department of Cardiac Surgery, European Hospital, Rome, Italy

Saint Camillus International University of Health and Medical Sciences, Rome, Italy

Weill Cornell Medicine, New York-Presbyterian Hospital, USA

Reconstruction of the Aortic Valve and Root: A practical approach



Aortic root and valve (functional anatomy)

From: Schäfers HJ. The 10 Commandments for Aortic Valve Repair. 

Innovations (Phila). 2019 Jun;14(3):188-198. 

Annulus Ø: 20.5-24.5 mm



Aortic valve surgery

It prevents stress on leaflets

It maintains normal leaflet effective height 

It guarantee correct leaflet coaptation

Treatment of the dilated diameters 

Preserve root dynamics 

Restore cusp effective height 



Stress on leaflet in isolated annular ectasia + 67% 

Stress on leaflet in isolated loss of ST junction + 14% 

(15% expansion of the initial)

(15% expansion of the initial)



↓ cH from 3.3 to 0.3 mm

Normal 

cH= 4-5 mm

eH= >9 mm

eH showed a strong 

correlation with 

annulus, sinus and 

ST junction diameter



different

geometric

height (hG)

hC ↑ with the ↑ of hG

linear correlation between the average hC and hE

eh can be increased only by cusp intervention?



Aortic valve sparing
In many cases alteration of the root geometry is the basis for leaflet
degenerative changes and cusp prolapse

Cusps abnormalities were caused by increased mechanical stresses
resulting from dilatation of the STJ and/or aortic annulus



AAnalysis by categories

TAV TAV in CTD BAV



AAnalysis by categories

Dilated annulus Non dilated annulus



Erlich T et al. Prog Cardiovasc 

Dis. 63 (2020) 457–464.

Zakkar M, Lansac E et al. Eur J 

Cardiothorac Surg. 2020;57:308-16 

SUTURE ANNULOPLASTY EXTERNAL ANNULOPLASTY INTERNAL RING
REIMPLANTATION 

PROXIMAL SUTURE LINE

de Kerchove et al. Ann Cardiothorac

Surg. 2013;2(1):105-112
https://biostable-s-e.com/haart-

aortic-valve-repair-technologies/

Different annuloplasty techniques



Chirichilli I, Irace FG, Salica A, D'Aleo S, Guerrieri Wolf L, Garufi L, De Paulis R. Root Reimplantation and Aortic Annuloplasty

With External Ring in Bicuspid Aortic Valve: An Anatomical Comparison. Semin Thorac Cardiovasc Surg. 2022 

Autumn;34(3):844-851

External annuloplasty: teflon ring



a strip of 8 cm

Desired internal annular

diameter

Sizing made easy (De Paulis technique)

a strip of 9 cm



Ring annular implant - sizing



Semin Thorac Cardiovasc Surg. 2022 Autumn;34(3):844-851



The results of the different techniques are difficult to judge beacuse of lack of control groups and 

control of confounding factors

Federspiel JM, Ehrlich T, Abeln K, Schäfers HJ. JTCVS techniques 2021;7:98-102.  

Different annuloplasty techniques



TAV



Association of preoperative aortic annulus diameter and AR grade with time



J Thorac Cardiovasc Surg. 2021 Apr 16:S0022-5223(21)00612-7. 



The use of circular annuloplasty had no significant influence on survival or durability.

Anand J et al. 

Significance of Effective Height and Mechanism of Regurgitation in Tricuspid Aortic Valve Repair. 

Ann Thorac Surg. 2022 Jun 30:S0003-4975(22)00848-7.







TAV with CTD





Chauvette V, Kluin J, de Kerchove L, El Khoury G, Schäfers HJ, Lansac E, El-Hamamsy I. Outcomes of 

valve-sparing surgery in heritable aortic disorders: results from the AVIATOR registry. 

Eur J Cardiothorac Surg. 2022 Aug 3;62(3):ezac366. 

237 patients

- 100 reimplantation

- 100 remodelling + ring annuloplasty

- 76 remodelling + suture annuloplasty

- 34 remodelling alone



Changes in aortic annulus dimension 
were significantly different at 10 
years, a difference that started to 

emerge 4 years after surgery.



An aortic valve 21 years after repair (in press)

Folino G, Scaffa R, Salica A, De Paulis R

A 52-year-old woman with Marfan syndrome was operated for an aortic arch aneurysm. 

She had undergone an aortic valve sparing with sinuses reconstruction 21 years earlier. 

During surgery the aortic valve was directly evaluated



Very long-term follow-up of aortic valve reimplantation with Valsalva graft.

De Paulis R et al. (in press)



Very long-term follow-up of aortic valve reimplantation with Valsalva graft.

De Paulis R et al. (in press)

94.9 ± 2.1%92.2 ± 2.1%



BAV



Valve configuration determines long-term results after repair of the bicuspid aortic valve. 

Aicher D, Kunihara T, Abou Issa O, Brittner B, Graber S, Schafers HJ. Circulation 2011;123:178-85

Effective and geometric height

Actuarial freedom from reoperation after AV repair in patients with a BAV 

depending on postoperative achieved eH



Schneider U et al. Long-term results of differentiated anatomic reconstruction of bicuspid aortic valves. 

JAMA Cardiol. 2020;16:e203749 

8.8%
10y

24.6%
10y

Mid- long-term results

BAV repair: outcomes



Annuloplasty

No annuloplasty



Freedom from recurrent AR>1+

Postoperative ventriculoaortic junction (VAJ)



Eur J Cardiothorac Surg. 2021 Jul 30;60(2):286-294. 



Eur J Cardiothorac Surg. 2019 Oct 1;56(4):778-784

Preoperative 

diastolic measurements of aortic annulus
Postoperative

diastolic measurements of aortic annulus

similar roundnessgradual spectrum of circularity

-9%



Conclusion: What we know today

1. The majority of patients with AR have a large aortic annulus?

2. We lack sufficient scientific data to establish the superiority of one

annuloplasty over the other

3. As long as the aortic annulus is supported, it does not matter what

type of techinque is performed (remodeling, reimplantation or leaflets

repair)

4. It is certain that it is always advisable to correct a dilated aortic

annulus


