
Role of 

Sutureless/Rapid Deployment Valve Replacement

Kyung-Hwan Kim



 Surgical aortic valve replacement (Gold standard therapy)

- Traditional valve replacement

- Sutureless valve replacement

 TAVI

- Alternative procedure for treating aortic stenosis in high risk patients

- Expansion of indications from inoperable pts to high risk pts

Current Options for AVR



Current Indications

Expansion of TAVI is justified to low or medium risk patients ? 

OPERABLE NOT OPERABLE

MEDIUM RISKLOW RISK HIGH RISK

TAVI
AVR WITH 

SUTURED PROSTHESIS
Sutureless 

AVR



 George Jerome Magovern (1923 – 2013)

 The 20th president of the Society of Thoracic Surgeons

 First use of sutureless valve

- 1962. 4.13

- Magovern-Cromie sutureless 

prosthetic aortic valve

Concept of Sutureless Valve Replacement



Concept of Sutureless Valve Replacement

Circulation 2008;117:e1-e2



• Absence or reduction of anchoring suture

 Shortening the time required for valve replacement 

- Shortening the aortic cross clamp time 

- Shortening the cardiopulmonary bypass time

- Enhancing minimal invasive surgery

Concept of Sutureless Valve Replacement



Current products of Sutureless Valve 

Innovations 2016;11:7-14, Barnhart



`

Compared to traditional AVR

- Rapid delivery (Reduced CPB and ACC time)

 Suitable for high risk patients or requiring concomitant operation

- Enhances MICS procedure

Compared to TAVI

- Removal of diseased valve

- Decalcification of the annulus

- Implantation under direct vision : proper fitting 

Advantage of sutureless valve



Perceval is pericardial heart valve with a 

sutureless and collapsible design that 

simplifies the surgical implantation, reducing 

operative trauma and post-operative 

complications and enables faster pt recovery. 
1,2,3

What is Perceval?

1. Santarpino et al. - Ann Thorac Surg 2013 ; 96(1) 77-81

2. Santarpino et al. - Ann Thorac Surg 2012;94:504

3. Gilmanov et al. - Ann Thorac Surg 2013;96:2101–8



Valve features

– bovine pericardium 

– eyelets for guiding suture positioning 

Self-anchoringframe

– self-expanding, Ni-Ti alloy

– anatomical design to fit Valsalva sinuses

– tapered outflow ring design

– special inflow ring design 

– Carbofilm™ coating 

What is Perceval?

Key Features



What is Perceval?

Valve Design

Outflow Ring

(@ STJ level)

Inflow Ring

(@ annulus level)

Straight  

Commissural Struts

Sinusoidal Struts

(fit Valsalva sinuses)

Eyelets

(for guiding sutures)

Double-sheet  

Valve Design



What Are the Main Advantages of Perceval?

Collapsible

Unique collapsible design

Thanks to dedicated accessories, the valve diameter can be reduced prior to the 

operation.

This increases the visualization and facilitates also more complex procedures.

14 mm

11 mm

18 mmSize M



Current Results 

Excellent clinical results reported:

Patients – 78.5 ± 5.3, 43.1% pts >80 yrs

• Low and stable transvalvular gradients up to 5 years

• 0% SVD reported

•Overall survival rates : 92.1% at 1yr, 74.7% at 5yrs 

•Early and late major PVL rate: 1.4% and 1.0% 

•No valve dislodgement or migration reported

Euc J Cardiothorac Surg 2016;49:234-41

Conclusions : This European multicentre experience, with the largest cohort of patients with 

sutureless valves to date, shows excellent clinical and haemodynamic results that remain 

stable even up to the 5-year follow-up. Even in this elderly patient cohort with 40% 

octogenarians, both early and late mortality rates were very low. There were no valve 

migrations, structural valve degeneration or valve thrombosis in the follow-up. The sutureless 

technique is a promising alternative to biological aortic valve replacement.



Current Results 

J Thorac Cardiovasc Surg 2016 in press

 2010.2 – 2013.9, 658pts, 25 European centers

 mean age 78.3 ± 5.6 yrs, mean STS score 7.2 ± 7.4

 Concomitant cardiac procedure : 29.5%

 Minimal invasive cardiac surgery : 33.3%

Conclusions : The Perceval sutureless valve resulted in low 1-year event rates in intermediate-

risk patients undergoing AVR. New York Heart Association class improved in more than three-

quarters of patients and remained stable. These data support the safety and efficacy to 1 year 

of the Perceval sutureless valve in this intermediate-risk population.



Current Results 
Sutureless vs Traditional AVR

Ann Thorac Surg 2014;98:611-7

 2010.3 -2013.4, 566pts underwent AVR with bioprostheses

 Stented AVR : 400, Sutureless AVR : 166 (Perceval)

 Propensity score matched analysis

: 82 Stented AVR vs 82 Sutureless AVR

Conclusions : A shorter procedural time in the sutureless group is associated with 

better clinical outcomes and reduced hospital costs.



Current Results 
Sutureless vs TAVI

Heart Vessels 2016;31:427-33

 2007.6 – 2014.4, 6 centers, 

 SU-AVR : 379pts, TAVI : 394

 Propensity score matched analysis

: 114 TAVIs vs 114 SU-AVR

• Sutureless valves may provide favorable early results vs. TAVI

• Sutureless AVR is associated with a rather low incidence of significant paravalvular

regurgitation and excellent immediate postoperative survival.

• Sutureless AVR is a valid alternative to TAVI in intermediate risk patients.



Enhances the MICS

J Thorac Cardiovasc Surg 2015;149:434-40

 2012.3 – 2013.8

 J-shaped partial sternotomy

 Mean skin incision : 7.1cm ± 1.4

Conclusions : Reproducible short crossclamp and bypass times were achieved in a 

minimally invasive setting. The valve shows good hemodynamic performance comparable 

to other sutureless or rapid deployment valves.



Enhances the MICS

Innovations 2015;10:215-217

 2013.3 – 2013.7, 10pts

 Thoracotomy (7-10cm, 2nd or 3rd ICS) 



• Migration

• Paravalvular leakage

• Pacemaker implantion

• Long term durability – need more f/u

Current weakness of sutureless valve



Migration – Reported only for 3f Enable 

1 case

3 case

1 case

3f Enable valve 

17 cases of migration reported at Nov, 2014

Valve discontinued at May, 2015



Paravalvular Leakage

Early PVL rate : 1.4%

TAVI – PVL (moderate to severe) 11.8% - 30days, 10.5% - 1 year

(JACC Cardiovasc Interv 2012;8:858-65) 



Pacemaker Implantation 

PM Implantation rate in sutureless valve: 6 %

8.1%   (J Thorac Cardiovasc Surg 2016 in press)

TAVI – Edward SAPIEN <5%, CoreValve up to 30%

(JACC Cardiovasc Interv 2012;8:858-65) 



 88yr/ F (138.7cm, 51kg)

- Dyspnea on exercise (Onset : 1.5 YA, Aggravation : 1MA)

 severe AS, 1VD (RCA 80% stenosis)

 Past medical Hx :asthma (20YA), dyslipidemia

 Social Hx : smoking/alcohol (-/-)

 Family Hx : none

Case Presentation



• Bilateral pleural effusion

• Cardiomegaly (C/T ratio : 0.6)

Chest X-ray



1. Small LV and increased LV wall thickness ; EF 67%

2. Severe degenerative AS(tricuspid, annulus 20mm, S. valsalva

33mm)

3. Trivial TR with moderate resting pulmonary HTN (PASP = 58mmHg)

4. Dynamic LVOT obstruction (peak PG 37mmHg)

AV peak velocity 5.1m/s

AVA : 0.94m2

AV mean PG 60.7mmHg

LV mass 163.22g

LV mass index 119.14 g/m2

Echocardiography



• Sutureless AoV replacement with

Sorin Perceval S medium-sized bioprosthesis

CPB time : 150min

ACC time : 77min

Operation



POD#8

AV peak velocity 3.9m/s

AVA : 1.47m2

AV mean PG 35mmHg

(R/O mild SAM)

Postoperative Echocardiography



• POD#1 extubation

• POD#3 Tf to general ward

• POD#15 chest tube removal (d/t prolonged pleural effusion)

• POD#22 Tf to Internal medicine d/t pneumonia

Postoperative course

Operative Day POD# 15 



EDWARDS INTUITY Elite
VALVE SYSTEM

EDWARDS INTUITY Elite Valve System

Product Overview

Rapid Deployment Valve



EDWARDS LIFESCIENCES CONFIDENTIAL | SOP7046EL1 Rev.B Issued: 09/18/2013 ECN:xxxxx

Intuity valve 
system(8300AB)

Intuity valve 
Delivery system(8300DB)

Intuity valve 
Inflation Device

EDWARDS INTUITY Elite Valve System

제품구성 (Kit내구성품)
Rapid Deployment Valve: Intuity ELITE



EDWARDS INTUITY Elite
VALVE SYSTEM

EDWARDS INTUITY Elite Valve System
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EDWARDS INTUITY Elite Valve 
System combines..

- Proven Pericardial valve 
technology (Perimount Magna 
Ease valve)

- Innovation in transcatheter
heart valve (Sapien valve)

Rapid Deployment System 
with 3 guiding sutures & 

Balloon expandable system.



EDWARDS INTUITY Elite
VALVE SYSTEM



EDWARDS INTUITY Elite
VALVE SYSTEM

EDWARDS INTUITY Elite Valve System

Meaningful Time Savings

45% reductions in cross-clamp times demonstrated in isolated AVR procedure

s in the prospective, multi-center TRITON trial when compared to data publishe

d by McClure et al in 20101,* 
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(TRITON n=80)

AVR + CABG
(TRITON n=32)

Cross Clamp

Time

Cross Clamp
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Time
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Time

TRITON1 McClure et al (2010)2

45% Reduct

ion

38% Reduc

tion

29% Reduct

ion

29% Reduc

tion

*Reference
1. Kocher AA, Laufer G, Haverich A, et al. One-year outcomes of the Surgical Treatment of Aortic Stenosis With a Next Generation Surgical Aortic Valve (TRITON) trial: A prospective 
multicenter study of rapid-deployment aortic valve replacement with the EDWARDS INTUITY Valve System. J Thorac Cardiovasc Surg. 2013; 145(1):110-6. 
2. McClure RS, Narayanasamy N, Wiegerinck E, et al. Late outcomes for aortic valve replacement with the Carpentier-Edwards pericardial bioprosthesis: up to 17-year follow-up in 1,000 
patients. Ann Thorac Surg. 2010;89(5):1410-1416.



EDWARDS INTUITY Elite
VALVE SYSTEM

EDWARDS INTUITY Elite Valve System

Clinical Data

Procedure 

Times
Smaller Incision Hemodynamics PVLs / Pacemaker

CADENCE-MIS

41.3 min XCT MIS RDAVR

, p<0.0001 vs. FS AVR

CADENCE-MIS

Proven time benefit in MIS

, comparable outcomes

TRITON 3-Yr

8.7 mm Hg @ 3 years, 

n=287

TRITON 3-Yr

0.7% early PVLs (>2+); 

1.2% late PVLs

Bochum

26 min XCT MIS RDAVR, 

9 min implantation time

Bochum

100% MIS AVR, very short

XCT, excellent outcomes

CADENCE-MIS

Statistically better gradients 

than conventional valves

CADENCE-MIS

0% early PVLs (>2+); 

4.3% (2) pacemaker

Leipzig

39 min XCT MIS RDAVR; 

42 min XCT in all pts

Leipzig

72% MIS AVR, short XCT, 

excellent outcomes

Leipzig

8.8 mm Hg @ discharge, 

n=69

Bochum

1.7% (1) early PVLs (>1+)

and pacemaker; 0% late



EDWARDS INTUITY Elite
VALVE SYSTEM

Side-by-Side Comparison
INTUITY Elite & Perceval S

EDWARDS INTUITY Elite Valve Perceval S Valve

Tissue Bovine Pericardium Bovine Pericardium

Anti-Calcification Treatment Yes Yes

Valve Sizes 19, 21, 23, 25, 27 mm S, M, L, XL (19-27 mm)

Frame Material Stainless Steel Nitinol

Frame Location Sub-annular Supra-annular

Rinsing Required Yes (2-minute) No

Valve Collapsed / Crimped No Yes

# of Guiding Sutures 3 3

Guiding Sutures Tied Yes No

Proven Durability Data
Up to 20yrs 

(Edwards Perimount Valve)
Up to 5yrs

CE Mark Approval February 2012 January 2011



EDWARDS INTUITY Elite
VALVE SYSTEM

Pacemaker Implantation

7.9%
Sorin Perceval S Valve Wei

ghted Mean Rate

3.9%
EDWARDS INTUITY Valve 

Weighted Mean Rate
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EDWARDS INTUITY Elite
VALVE SYSTEM

Paravalvular Leaks

1.7% 1.6% 1.5%

0.7%

0.0%

7.7%

1.6% 1.4%

0.6% 0.5% 0.4% 0.3%
0.0% 0.0% 0.0%

Schlomicher 2014Young 2014 Borger 2013TRITON Gen I+IIABorger 2015 Folliguet Shrestha 2014Shrestha 2015 Rubino Dalen (MIS) Miceli Biancari Dalen (FS) Mazine Gilmanov
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hlömicher 2014 to avoid double-counting)
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(Note: There is likely considerable overlap and dou

ble-counting across these studies)



Indications in the Future ? 

Further studies would be required to compare the clinical 

outcomes between sutureless AVR and TAVI. 

OPERABLE NOT OPERABLE

MEDIUM RISKLOW RISK HIGH RISK

TAVI
AVR WITH 

SUTURED PROSTHESIS
Sutureless 

AVR

Sutureless 

AVR



Conclusions 

The sutureless AVR would be a valid alternative method in high risk patients. 

However, further studies would be needed to identify the long term results. 

The sutureless aortic valve replacement showed good early clinical outcomes and 

is associated with low incidence of complications compared to TAVI and 

conventional AoV surgery.


