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Perceval Sutureless Valve – are Sutureless Valves Here? 
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Abstract: With the advent of transcatheter aortic valve implantation (TAVI) techniques, a renewed interest has developed 

in sutureless aortic valve concepts in the last decade. The main feature of sutureless aortic valve implantation is the speed 

of insertion, thus making implantation easier for the surgeon. As a result, cross clamp times and myocardial ischemia may 

be reduced. The combined procedures (CABG with AVR in particular) can be done with a short cross clamp time. Per-

ceval valve also provides an increased effective orifice area as compared with a stented bioprosthesis. Sutureless implan-

tation of the Perceval valve is not only associated with shorter cross-clamp and cardiopulmonary bypass times but im-

proved clinical outcomes too. This review covers the sutureless aortic valves and their evolution, with elaborate details on 

Perceval S valve in particular (which is the most widely used sutureless valve around the globe).  
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INTRODUCTION 

 Owing to the increased life expectancy of the general 
population, there has been an increase in the prevalence of 
patients with valvular heart disease and a proportionate in-
crease in the number of patients eligible for aortic valve re-
placement (AVR). More than 20% of conventional aortic 
valve surgery is performed on patients over 80 years in some 
countries. The proportion of patients between 61 and 
70 years of age, undergoing isolated AVR with biological 
valves, has increased from 49.2% to 73.1% between 2003 
and 2008 [1]. 

 Because a considerable number of elderly patients with 
symptomatic severe aortic stenosis have significant comor-
bidities, AVR with cardiopulmonary bypass can be associ-
ated with a high perioperative mortality and morbidity . 
Studies have shown that increasing duration of cross-clamp 
significantly correlates with major post-operative morbidity 
and mortality in both low- and high-risk patients [2]. This 
led to the development of procedures that aimed at shorten-
ing the aortic crossclamp and operative time [3]. 

 For surgical aortic valve replacements, the valve is fixed 
to the aortic annulus by placing sutures into the annulus and 
then through the sewing cuff of the prosthetic valve. Suture-
less aortic valve is particularly advantageous as it obviates 
the need to put stiches to fix the valve, hence making the 
procedure faster [4]. 

 In high-risk patients undergoing combined surgery  
with prolonged surgical time and in patients undergoing  
reintervention, sutureless bioprosthesis provides a useful  
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alternative, particularly reducing the implantation time con-
siderably. As the annular stiches to anchor the valve are not 
required, the cross-clamp and CPB times are shortened. As 
there’s no ring for valve anchorage, the effective orifice area of 
the valve is more for any given valve size. This would be 
potentially beneficial for patients with small aortic roots 
where risk of patient prosthesis mismatch is high [5]. An-
other significant advantage of sutureless valves is their utility 
in minimally invasive AVR. There’s an increased technical 
difficulty in putting annular sutures in minimal invasive 
AVR because of the limitation of working space. Sutureless 
valves obviate this technical difficulty. The Perceval S valve 
may also be used as a first-line option during minimally-
invasive procedures [6].  

 McGovern et al. came up with the concept of sutureless 
aortic valve in the early 1960s when they designed a ball-
cage-type mechanical valve for sutureless implantation [7]. 
This valve continued to be used till 1980 but had some dis-
advantages especially high incidence of perivalvular leaks. 
Also its bulky size was not suitable for small annuli [8]. It 
also had a high incidence of thrombo-embolism (42%) and 
re-operation (16%) [8] and hence its use discontinued there-
after. 

 In the early years of last decade, the development of 
minimally invasive transcatheter valve implantation (TAVI) 
had been explored [9-12] and evolved quite significantly in 
last few years. Percutaneous technology has been developed 
with an aim to treat high-risk patients with reduced mortality 
and morbidity compared to surgical AVR (for high risk pa-
tients the in-hospital mortality rates of surgical AVR range 
from 3-8%) [13]. However, it is well known that transcathe-
ter methods are not feasible in some patient groups, carry 
procedural risk and there is a significant concern about the 
durability and long term outcomes [13]. Percutaneous meth-
ods are not feasible in patients with small peripheral vessels, 
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heavily diseased aorta, bicuspid valves, Aortic annulus < 18 
mm or > 25 mm for balloon expandable and < 20 or > 27 for 
self expandable devices, presence of asymmetric heavy 
valvular calcification (which may compress the coronary 
arteries during TAVI) and low-lying implantation of coro-
nary arteries. During transcatheter implantation, the calcified 
aortic valve is pressed into the aortic wall without decalcifi-
cation of the annulus. As a result, the prosthesis may be im-
planted in an inhomogeneous and irregular surface that may 
alter the geometry of the prosthesis leading to paravalvular 
leakage [14-16]. Also, there is a concern about the durability 
of transcatheter valve because damage to the pericardium 
may occur due to crimping of valve leaflets on the delivery 
catheter. Histological investigation of the pericardial cusp of 
Sapien-Edwards valves disclosed collagen bundle fragmen-
tation and plasmatic insudation, which might interfere with 
mechanical properties and long-term durability. These find-
ings are of concern, as structural deterioration at the time of 
implantation may be harmful and can possibly compromise 
the valve longevity [17]. Hence in TAVI, tissue structural 
degeneration deserves more attention and further investiga-
tion. In contrast, the Perceval valve is mounted on dedicated 
delivery device and its diameter is reduced to the desired size 
by collapsing it (not crimping). Long-term results of suture-
less aortic valves are still limited, but no case of early degen-
eration has been reported so far. In the present form, Suture-
less AVR cannot represent, obviously, an alternative to 
TAVI in inoperable patients, whereas space for a competitive 
role may be defined in high-risk patients, particularly in the 
case of combined coronary artery disease. There’s an ongo-
ing debate about careful selection of patients considered at a 
high risk for conventional AVR and candidates for TAVI 
and it has been shown that current surgical practice may 
have favourable results even in these difficult cases [18]. 
This indicates that expanding the TAVI indication may not 
be the only solution and that a shorter operative alternative 
like sutureless aortic valves may improve the surgical out-
come. 

 The evolution of transcatheter aortic valve implantation 
has also evoked a parallel interest in surgical community and 
led to the revival of sutureless aortic valve concepts in the 
last decade [19]. Minimally invasive approaches for surgical 
AVR have evolved over a period of time. Of particular note 
is the development of sutureless valves which can be deliv-
ered using less invasive partial upper sternotomy. The im-
plantation of sutureless aortic valves using minimally inva-
sive methods have opened up a new field which is quite 
competitive with transcatheter procedures. Although the 
concept of sutureless valves came in sixties, there is a re-
newed interest after the evolution of transcatheter tech-
niques. In high-risk patients undergoing combined surgery 
with expected prolonged surgical time and in patients under-
going reintervention, the use of sutureless bioprostheses is 
particularly valuable for the considerable reduction in the 
implantation time [4]. As mentioned before, during mini-
mally invasive surgery, putting sutures along the aortic annu-
lus can be technically challenging because of reduced work-
ing space. Sutureless Perceval S prosthesis is really helpful 
in such a situation and is technically simple. In addition, it 
may reduce the rate of paravalvular leakage, which is com-
monly related to suboptimal suturing of the bioprosthesis 

owing to reduced working space during minimal invasive 
procedures [6]. 

EVOLUTION AND TYPES OF SUTURELESS AOR-
TIC VALVES 

 Following Sutureless aortic valves have clinically been 
used so far:  

1) Magovern-Cromie Sutureless Aortic Ball-cage Pros-
thesis 

 This valve has a barium-impregnated silicone ball in an 
open, three-strut titanium cage. It is inserted by rotating an 
implantation tool to engage multiple vertical pins into the 
aortic annulus. A central cylinder with an upper and a lower 
right hand and left-hand thread is engaged to two titanium 
rings containing titanium pins. As the central cylinder ro-
tates, the rings are approximated, thereby ejecting the fixa-
tion metal pins into the adjacent tissue (Fig. 1). Dr George 
Magovern in 1962 developed this valve with Harry Cromie 
[20]. In a 25 year’s review involving 728 implantation with 
this prosthesis, Magovern documented operative mortality of 
11% for isolated aortic valve replacement and 15% for aortic 
valve replacement with concomitant cardiac procedures. 
Operative mortality declined to 4.9% after 1981. Incidence 
of paravalvular leak was 0.41%/patient-year while the inci-
dence of valve endocarditis, valve thrombosis and embolic 
events was 0.43%/patient-year, 0.04%/patient-year; 3.95% 
/patient-year respectively. The incidence of aortic valve re-
operation was 0.76%/patient-year. The 5-year, 10-year, and 
20-year probability of survival corrected for normal mortal-
ity was 77%, 64%, and 52% for all discharged patients [21].  

 

 
 

Fig. (1). Magovern chromie valve- This valve is inserted by rotat-

ing an implantation tool to engage multiple vertical pins into the 

aortic annulus. 

 

 The aim of introducing this sutureless valve was to 
shorten the operating time and avoid many of the complica-
tions of prolonged extracorporeal perfusion, but it had sev-
eral disadvantages. Amongst the important disadvantages 
were a higher incidence of conduction defects [21] and fre-
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quent perivalvular leak. The device was bulky and difficult 
to use in patients with small aortic annulus. Dehiscence oc-
casionally occurred, especially in patients with large dilated 
aortic roots. Thrombosis and ball variance were also com-
mon as late complications [22]. Consequently, the implanta-
tion of this valve became very infrequent after late 80s. 

2) 3F Enable Sutureless Aortic Valve Prosthesis 

 This valve is constructed from equine pericardial trileaf-
let valve sewn within a self-expandable Nitinol

®
-based stent. 

The self-expandable stent allows the device to remain in 
position due to radial recoil forces after re-warming (Fig. 2). 
Valves are available from 19 mm up to 29 mm. A new 
equine pericardial sutureless valve (3F-Enable) prosthesis 
based on a Nitinol

®
 stent has been developed in 2005.  

 

 
Fig. (2). 3f enable valve-It has a self-expanding Nitinol™ frame to 

hold the valve in its position. 

 

 In 2006, 3FTherapeutics was taken over by ATS Medical 
Inc. and the 3F-Enable aortic valve prosthesis underwent 
some modifications and as claimed, will help prevent para-
valvular leakage significantly. The early feasibility studies 
and trials of the 3f Enable device were conducted in 2005 
[23] and 2006 [24]. A multicentre clinical trial was con-
ducted between March 2007 and December 2009 comprising 
of 140 patients which concluded the device to be safe and of 
clinical utility [25]. Sadowski et al. [26] reported the device 
to be safe and effective at short- and mid-term followup with 
maximal and mean gradients of 11.6 and 6.8 mmHg, respec-
tively on discharge. These echocardiographic parameters 
gradually came down to 10.1 and 5.2 mmHg at 4 years fol-
low-up. 3F Enable received European conformity mark (CE) 
approval in 2010.  

3) Intuity Valve System™ 

 The Edwards Intuity Valve System Fig. (3) consists of a 
bioprosthesis, delivery system, and balloon catheter, which is 
used to deploy the valve after placement within the aortic 
annulus. The Intuity valve has a broad polyester sealing  
 

cloth which covers the balloon expandable stainless steel 
frame. This sealing needs to be expanded at the level and 
slightly below the native aortic valve annulus.�The Edwards 
Intuity Valve System (Edwards Lifesciences LLC, Irvine, 
Calif) is designed for rapid deployment AVR and is manu-
factured on the proven long-term safety and efficacy of the 
Carpentier-Edwards Perimount (Edwards Life sciences LLC) 
valve With inputs from design innovation from Edwards’ 
transcatheter heart valves. After sternotomy and aortotomy, 
the native aortic valve leaflets are excised and meticulous 
debridement of the calcific annulus is performed. Three equi-
distant guiding sutures are placed through the lowest points 
in aortic annulus and then passed through the sewing ring of 
the the Intuity valve. The guiding sutures are used to lower 
the valve and delivery system into the annulus and secured 
into position. The stent frame is deployed gradually by 
inflating the balloon catheter to inflation pressures ranging 
from 3 to 5 atm, depending on the size of the prosthesis. 
When fully deployed, the prosthesis is fixed in a supra-
annular position while the stent skirt frame is seated within 
the left ventricular outflow tract below the annulus in a 
flared configuration. 

 The Edwards life sciences started a Triton trial in 2010 
(TRITON) and the valve received a CE mark in 2012 .The 
TRITON trial was designed to evaluate the safety and per-
formance of the Edwards Intuity valve in Europe and the 
results of the trial demonstrated that for the isolated AVR 
procedures, mean aortic cross-clamp times were reduced by 
43 %, and mean bypass times by 41 percent, compared to the 
STS National. 

 

 
Fig. (3). Intituity valve-The polyester cuff of the valve provides 

adequate sealing at and just below the annular level. 

 

4) Arbor Trilogy™ Aortic Valve System 

 It is a modular sutureless valve manufactured by Arbor 
Surgical Technologies, Irvine, California. Its feasibility was 
reported in a study of 32 patients between 2006 and 2008 
[27]. The study concluded that Sutureless aortic valve re-
placement is feasible and safe with the Trilogy System. After 
an initial learning curve, a more rapid and simple implanta-
tion could be achieved compared with conventional stented 
tissue valves.  
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5) Perceval
®
 Sutureless Aortic Valve Bioprosthesis  

 The AVR with sutureless Perceval S aortic valve is feasi-
ble, safe and hemodynamically comparable to conventional 
xenografts. Due to the increased insertion speed, this valve 
allows short cross-clamp and operation times and is espe-
cially suitable for a mini-invasive approach. Multicenter Tri-
als of the Sorin Perceval device have been ongoing in 
Europe to evaluate the safety, efficacy and feasibility of the 
valve since 2007 [28]. 

 Having discussed the evolution of sutureless aortic 
valves, it’ll be prudent to discuss the elaborate details on 
Perceval S valve in particular (which is the most widely used 
sutureless valve around the globe). 

THE PERCEVAL VALVE 

 The Perceval S bioprosthesis is constructed from bovine 
pericardium fixed in a metal cage made up of an alloy of 
nickel and titanium, known as nitinol. Nitinol is unique in its 
malleability and excellent recoil, is able to withstand extreme 
deformation and return to its original shape after the removal 
of force. Because of this property, the cage can be com-
pressed for the implantation and then released to reach its 
final diameter. The inflow ring of the valve has three loops 
corresponding to each sinus of the valve through which su-
tures are passed as a guide to aid prosthetic positioning in the 
native annulus (Fig. 4). Currently, four sizes of the Perceval 
S aortic valve prosthesis are available: small—S (19–21 
mm); medium—M (22–23 mm), large—L (24–25 mm) and 
extra large XL version that recently received CE Mark Ap-
proval. Hence Perceval S can be used for annulus sizes rang-
ing from 19 mm to 27 mm. 

INDICATIONS FOR PERCEVAL VALVE  

 Following patients are considered suitable for a perceval 
valve:  

- Elderly Patients requiring isolated AVR but at high 
surgical risk due to associated co-morbidities. Its 
important that the patient should be a candidate for 
standard surgical intervention.  

- Patients needing AVR with concomitant bypass sur-
gery in whom long pump times are expected to be 
detrimental in the presence of associated comorbid-
ities. 

- NYHA functional class III and/or IV.  

- Preoperatively measured aortic annulus dimension 
between 19 to 27 mm. 

Contraindications for Perceval valve 

- Active endocarditis or other systemic infections. 

- Dilatation of the ascending aorta exceeding 4cm in 
the sinotubular junction.  

- Ratio between the sinotubular diameter and the aor-
tic annulus more than 1.3. 

- Bicuspid aortic valve with asymmetrical sinuses of 
Valsalva.  

- Multivalve lesion.  

- Annular size more than 27 mm (Perceval S can be 
used for annulus sizes ranging from 19 mm to 27 
mm). 

SURGICAL IMPLANTATION 

 After a median sternotomy, the patient is placed on car-
diopulmonary bypass (CPB), cannulating the ascending aorta 
and right atrium. The heart is vented through the right upper 
pulmonary vein. Retrograde cardioplegia is the method of 
choice at our institution for myocardial protection though 
other groups report using selective or plain antegrade root 
cardioplegia with good results. Aortotomy should be trans-
verse (and not oblique), around 2.5-3 cm above the annulus 
(Fig. 5). The diseased valve is completely removed and the 
annulus decalcified, if needed, and then sized. Correct sizing 
of the annulus is crucial for Perceval valve and determines 
the success of surgery in terms of appropriate positioning 
and functioning of the aortic valve prosthesis and absence of 
perivalvular leakage. 

 The valve sizers have an intraannular and a supraannular 
head. The intra-annular head of a particular sizer is similar in 
size to the supra-annular head of the smaller sizer (e.g. intra-
annular head of L size corresponds to supra-annular head of 
M size). Ideally, the native annulus should allow the passage 
of the intra-annular head, but not the supra-annular head of 
the same sizer. No oversizing should be performed as it can 
result in unfolding of the device. 3/0 Prolene sutures are 
taken through the annulus at the nadir of each cusp (Fig. 6). 
The inflow ring has three loops through which these prolene 
sutures are passed (Fig. 7) and the prosthesis is guided to 

 
Fig. (4). Perceval S valve. 
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correct position in annulus by sliding over these sutures (Fig. 
8). Once the delivery system is in position, the stent is de-
ployed by turning the release screw and leaving the valve in 
place (Fig. 9). The delivery system and the guiding sutures 

are removed. A post dilatation balloon is inserted in the 
valve and dilated for 30 seconds at a pressure of approxi 
mately 4 atmospheres to optimize the area of contact be-
tween the prosthesis and the aortic annulus (Fig. 10). The 
aortotomy is closed, and the crossclamp is removed.  

 Following considerations are specifically useful for im-
plantation (followed by our group, though the practice may 
vary amongst different groups). 

1. Retrograde cardioplegia is helpful for myocardial pro-
tection as it can be given continously throughout the 
procedure without interruption and doesn’t need to be 
discontinued when the valve is lowered to its position. 
(though some centers report using selective or plain 
antegrade root cardioplegia routinely with good re-
sults). 

2. Aortotomy is made 1 cm distal to the sinotubular junc-
tion, so as to leave a free edge for closure of the aor-
totomy after implantation of the device. In effect, the 
aortotomy is upto 2.5-3 cm above the annulus.  

3. Due to the high aortotomy and the sutureless implanta-
tion with the valve collapsed on a holder, manipulation 
of the aortic root from outside and inside is abandoned.  

 

Fig. (5). Site of aortotomy. 

 

 

 
 

Fig. (6). Three sutures taken at the nadir of each cusp. 

 

 

 
Fig. (7). Sutures passed through 3 loops on the valve. 

 

 

Fig. (8). Valve being guided into the annulus. 

 

 

 

Fig. (9). Stent being deployed. 
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4. When coronary bypass surgery is needed, care is taken 
to implant the proximal grafts distal to the sinotubular 
junction to avoid interference with the valve stent. 
sometimes the proximal anastomosis of the second 
vein graft is done with another vein graft in a 'piggy-
back fashion' so as to avoid doing 2nd proximal anas-
tomosis in the ascending aorta.  

5. Manipulation of the aorta as well as heart is avoided to 
avoid any accident. Hence CO2 is used to minimize 
the air and a vent through RSPV is routinely applied.  

CLINICAL TRIALS WITH PERCEVAL 

 1) First in man trial: A European, multicenter, prospec-
tive, non-randomized, clinical pilot trial was conducted from 
April 2007 to February 2008 where 30 patients (mean age: 
81 +/- 4 years) underwent aortic valve replacement [29]. A 
clinical and echocardiographic follow up was performed at 
the time of hospital discharge and subsequently after one, 
three, six, and 12 months. There was one in-hospital death 
(3.3%), and three deaths occurred within 12 months of fol-
low up (one death was valve-related, and two deaths were 
independent of the valve implantation). A total of 28 patients 
were assessed at one month post implantation, and 23 after 
12 months. No migration or dislodgement of the valve had 
occurred, but there were two mild paravalvular leakages and 
two mild intravalvular insufficiencies. The preliminary re-
sults of the trial confirmed the safety and efficacy of the Per-
ceval S sutureless aortic valve and it was concluded that 
shortening the aortic cross-clamp and cardiopulmonary by-
pass times may help to reduce the mortality and morbidity in 
a subset of high-risk patients.  

 2) Perceval pivotal trial: This clinical investigation is 
designed as a prospective and non-randomised study. From 
January 2007 to September 2011, a total of 208 high-risk 
patients received a Perceval bioprosthesis in 2 European 
centers. Valve implantation resulted in significant im-
provement of patients' symptoms. Mean preoperative and 
postoperative gradients were 48.6±18.6 mm Hg and 
10.4±4.3 mm Hg, respectively, and preoperative and post-
operative mean effective orifice areas were 0.7±0.2 and 
1.4±0.4 cm

2
. Survival at 12 months was 87.1%, success of 

implantation was 95%, and freedom from reoperation was 
96%. In hospital mortality was 2.4%. During follow-up, 9 
patients (4%) required reoperation for paravalvular regurgi-
tation; 7 early and 2 late reoperations. Mean cross-clamp 
time (CCT) and extracorporeal circulation time (ECT) 
were, respectively, 33±14 minutes and 54±24 minutes, in-
cluding 45 patients who underwent surgery through minis-
ternotomy. Concomitant coronary bypass was done in 48 
patients with mean CCT 43±13 and ECT 68±25 minutes.  

 3) Cavalier trial: This is a prospective non randomized 
trial with a primary objective to assess the safety and effec-
tiveness of the Perceval S valve at 12 months after implanta-
tion. A total of 17 european centres are participating in this 
study. Estimated enrollment is 300 patients. Study was 
started in february 2010 and estimated completion date is 
september 2017. 

DISCUSSION 

 Aortic stenosis (AS) is the most common valvular heart 
disease in the ageing population, with a prevalence of 4.6% 
in adults � 75 years of age [30, 31]. It is known that pro-
longed cross-clamp time significantly correlates with major 
post-operative morbidity and mortality in both low- and 
high-risk patients. This effect increases with increasing 
cross clamp time [32]. Hence, there was a need to shorten 
the aortic crossclamp and consequently CPB time for aortic 
valve replacement specially in elderly patients with associ-
ated comorbidities and reduced cardiac reserve. The suture-
less implantation of the Perceval S aortic valve aims at 
shortening aortic crossclamp time. Some investigators have 
reported the implantation times for a sutureless stent-
mounted valve in the aortic position to be less than 20 min-
utes of aortic crossclamping. In a report by Flameng et al., 
median duration of aortic crossclamping needed for the 
AVR was 17 minutes. Total aortic cross-clamp time, in-
cluding the intermittent phases needed to perform the distal 
CABG anastomoses, was a median of 22 minutes and me-
dian CPB time was 46 minutes [33]. In a report by San-
tarpino et al. [34], Sutureless implantation of the Perceval 
valve was not only associated with shorter cross-clamp and 
cardiopulmonary bypass times but improved clinical out-
comes too. Despite the higher surgical risk, patients receiv-
ing Perceval S valve less frequently required blood transfu-
sion (1.1 ± 1.1 units versus 2.3 ± 2.8 units, p = 0.007), had 
a shorter intensive care unit stay (1.9 ± 0.7 versus 2.8 ± 1.9 
days, p = 0.002) and a shorter intubation time (9.2 ± 3.6 
hours versus 15 ± 13.8 hours, p = 0.01). The pooled esti-
mates of a recent meta-analysis [35] reported mean gradi-
ents to be decreased significantly from 48.5 mmHg preop-
eratively to 9.4 mmHg at 1-year follow-up and 8 mmHg at 
2-year follow-up. Pooled effective orifice area also in-
creased from 0.7 cm 2 preoperatively to 1.9 cm 2 at 2-year 
follow-up, constituting over a 2-fold increase in area.  

 While long-term durability and hemodynamic data is 
currently lacking, sutureless valves appear to have excel-
lent hemodynamic parameters at perioperative and short-
term follow-up. Upto 37-41% of patients with severe symp-
tomatic AS do not receive SAVR [36, 37]. In these patients 
with severe comorbidities and high surgical risk, tran-
scatheter Aortic Valve Implantation (TAVI) has emerged 

 

Fig. (10). Balloon dilatation of the valve. 
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as a feasible and relatively safe option. In TAVI, there is a 
risk of dislodgement of calcium debris from the native 
valve or the root when the aortic root is dilated before plac-
ing the valve, resulting in stroke and peripheral embolism 
[38]. Calcium and debris may embolise to the coronary 
arteries causing myocardial infarction. Coronaries can also 
be obstructed by valve malpositioning [38]. Incidence of 
paravalvular leaks is significant with transcatheter tech-
niques. In partner trial, paravalvular aortic regurgitation 
occurred in approximately 40% of patients and was associ-
ated with increased late mortality. A significant difference 
in the 2-year mortality was reported between patients with 
mild to severe paravalvular leak and patients without or 
with only trace paravalvular leak [39]. Sutureless valves on 
the other hand, have relatively low rates of paravalvular 
leaks. In a multicenter study including patients from 10 
European referral centers, sutureless AVR with the Enable 
bioprosthesis (Medtronic, Inc, Minneapolis, Minn) was 
associated with a 2.1% rate of major paravalvular leaks. 
More recently, in the TRITON study [40] the 1-year clini-
cal outcome of AVR with the sutureless Edwards Intuity 
prosthesis demonstrated a paravalvular leak rate of 2.3% 
(1.4% and 0.9% for early and late occurrences, respec-
tively). The Perceval S sutureless bioprosthesis has a 
slightly worse performance relative to other models in 
terms of paravalvular leaks [41-43]. Though the first few 
sutureless AVR series have shown a high incidence of 
paravalvular leaks, in a latest propensity matching study 
[44], no patient in Perceval S group demonstrated para-
valvular leak. In contrast to previous studies [41, 43] with 
reports of up to 12.5-15%, the pooled results from another 
systematic review also indicate lower paravalvular leak 
rates of 2-4% for Perceval valve [45]. The difference in 
rates of paravalvular leaks may be related to the way in 
which annular decalcification was carried out. In the 2 pre-
viously mentioned studies, it seems that the aortic annulus 
was only mildly decalcified. A moderate decalcification of 
the aortic annulus was performed in the later studies that 
could have accounted for the low rates of paravalvular 
leaks. 

� In a recent�meta-analysis, the pooled estimates of 30-day 
and 1-year mortality rates for sutureless aortic valves were 
2.1% and 5.1% respectively. These rates are equivalent to 
the mortality rates reported recently for surgical AVR [45]. 
In this same metaanalysis, safety of the valve was assessed. 
The incidence of neurological events at early follow-up 
was1.9% and later follow-up was 1.5%. Weighted pooled 
estimates of renal failure, endocarditis and reoperation for 
bleeding were 1.2%, 2.2% and 1.4% respectively. Incidence 
of structural valve deterioration was 0.4%. These estimates 
are very much comparable to standard AVR. While there is 
not enough evidence for long term outcomes and randomized 
comparisons of sutureless AVR versus surgical AVR, there’s 
ample evidence for low and acceptable mortality rates for in 
the short-term. Major limitation of the current evidence base 
is the absence of long-term data beyond 4 years for suture-
less valves. 

 Pooled estimates of permanent pacemaker implantations 
for sutureless valves were slightly high (5.6%), comparable 
to pooled estimates of 3.0% for conventional AVR and lower  
 

than that for TAVI (13.2%) reported in a recent study [46]. It 
is not clear presently whether this is related to the risk profile 
of these patients or the need for dilatation of the valve, that 
could potentially damage the conduction system.  

 With the advent of transcatheter aortic valve implanta-
tion techniques (TAVI), a renewed interest in sutureless 
aortic valve concepts have developed in the last decade. A 
concept originally put forward by Magovern in sixties, the 
sutureless valves have seen significant development in the 
past few years. The main feature of sutureless aortic valve 
implantation is the advantage of insertion speed, thus mak-
ing implantation easier for the surgeon. As a result, cross 
clamp times and hence myocardial ischemia may be re-
duced. Another advantage of using percevals valve is that 
combined procedures (CABG with AVR in particular) can 
be employed with a short cross clamp time. This is espe-
cially helpful for the patients with nonstentable coronary 
artery lesions. Perceval valve also provides an increased 
effective orifice area as compared with a stented biopros-
thesis. This quality makes it haemodynamically suitable for 
patients with small calcified aortic annulus [47]. Patients 
with small aortic annulus and normal aortic root morphol-
ogy may benefit the most from aortic valve replacement 
with a Perceval valve, without increased risk of death or 
other major complications [48]. The incidence of para-
valvular leaks is low in sutureless valves as compared to 
transcatheter procedures owing to the surgical excision of 
the native aortic valve and bulky calcifications of the aortic 
annulus .In the setting of minimally invasive AVR, suture-
less Perceval S prosthesis is really helpful as it obviates the 
need to place the sutures and hence less working space is 
required. This makes the procedure technically simple. In 
addition, it may reduce the rate of paravalvular leakage, 
which is commonly related to suboptimal suturing of the 
bioprosthesis specifically during minimal invasive proce-
dures [48].  

 Finally, in the era of valve-in-valve implantation, it has 
been suggested that sutureless aortic valve replacement may 
be considered in patients with previous aortic valve replace-
ment. It has been implanted and found to be particularly use-
ful in high-risk patients even when the diameter of the previ-
ously implanted valve is small [47]. 

CONCLUSION 

 Sutureless aortic valves are new and promising tools in a 
surgeon’s armamentarium for the treatment of aortic valve 
stenosis. It could increase applicability of surgical aortic 
valve replacement in the elderly with reduced cardiac reserve 
and severe comorbidities and would be specially helpful in 
minimal invasive surgeries because of the ease of implanta-
tion and insertion speed. Early and midterm results are en-
couraging. The evidence so far points to a similar mortality 
and complication rates with satisfactory hemodynamic per-
formance in short term compared to conventional AVR. Re-
sults beyond 4 years with long-term follow-up data, ade-
quately powered sample sizes and randomized trials are re-
quired to adequately assess the durability, hemodynamic 
performance and long-term complications of sutureless 
AVR. 
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