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Abstract

Background and aim of the study: Sutureless aortic valves are used to reduce operation 
time. However, the stent implantation might cause postoperative ECG alterations and a higher 
risk of paravalvular leakage. In literature, some cases of thrombocytopenia are described after 
implantation. We investigated the Sorin Perceval S Sutureless Valve and the Edwards Intuity 
Sutureless Valve.

Material and methods: Seventy-nine patients underwent aortic valve replacement using a 
sutureless valve in a single center between 2015 - 2018. Thirty-seven patients received Sorin 
Perceval S (Group A) and 42 Edwards Intuity (Group B). Simultaneous bypass surgery was 
performed in 23 patients in Group A and 22 patients in Group B. We compared the groups 
regarding postoperative TTE and paravalvular leakage, postoperative ECG alterations, need for 
pacemaker implantation, postoperative platelet count, and 30-day mortality

Results: Only in Group B 2 patients had paravalvular leakage, and one was reoperated within 
the same hospital stay. In Group A, nine patients suff ered from postoperative atrial fi brillation, and 
in Group B, 16 patients. Left bundle branch block (LBBB) was observed in 5 patients in Group 
A, and 13 patients in Group B. Two patients in Group A needed a defi nite pacemaker, and fi ve 
patients in Group B. Tachy-Brady Syndrome and LBBB were observed more frequently in Group 
B as well as ECG alterations. One patient died within 30 days in Group A due to multiorgan 
failure. This patient was older and multimorbid compared to the average. Regarding platelet 
count, we saw a statistically signifi cant decrease in both groups. There were no major bleeding 
complications or reoperations due to hemorrhage.

Conclusion: Our data shows that sutureless aortic valve replacement is associated with new 
postoperative ECG alterations, which are self-limiting in most cases. Compared to the literature 
pacemaker implantation rate in Group B is higher.

(CPB) and reduced cross-clamping of the aorta. These valves 
are an alternative to traditional surgical prostheses and TAVI 
due to their surgical approach without actual suturing [5]. 

The Sorin Perceval S is a bovine aortic valve prosthesis 
made from pericardium tissue. It is equipped with an 
automated anchor which stabilizes the implantation region. 
This anchoring system is made out of Nitinol, a compound 
of Nickel and Titanium designed to carry recoverable 
deformations. In conclusion, the prosthesis can be compressed 
until it reaches its ϐinal diameter when released. Early 
results showed favorable hemodynamic effects and a low 
complication rate [6].

Another sutureless valve is the Edwards Intuity, made out 

Introduction
Aortic valve stenosis is a common disease among patients 

over 65 years, with a prevalence of at least 2% [1]. Current 
guidelines suggest that all symptomatic patients with severe 
aortic stenosis should be evaluated for surgical aortic valve 
replacement (SAVR) or transcatheter aortic valve intervention 
(TAVI) based on different criteria, including the EuroScore II 
[2]. SAVR has been the gold standard for many years and comes 
with low mortality in experienced institutions [3]. To compete 
with the reported beneϐits of TAVI in multimorbid patients or 
as a less invasive solution, SAVR must be investigated closely 
[4]. A promising solution is sutureless aortic valve prostheses 
which can lead to reduced cardiopulmonary bypass time 
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of bovine pericardium tissue. It comes with a polyester sealing 
cloth covering the expandable balloon’s stainless steel frame. 
Due to excellent results in the prospective TRITON study, 
the Edwards Intuity valve found wide acceptance [7]. Both 
prostheses are widely used for aortic valve replacement via 
sternotomy or minimally invasive approaches such as partial 
upper sternotomy and right or right anterior thoracotomy. 
The opportunity of more minimally invasive approaches along 
with the shortened CPB and aortic cross-clamp time may lead 
surgeons to consider the advances of sutureless aortic valve 
prostheses as an alternative to traditional surgical prostheses. 
Both prostheses’ implantation techniques are fast and easily 
reproducible after a short learning period. In this retrospective 
single-center experience, we want to evaluate patients who 
received either the Sorin Perceval S or Edwards Intuity aortic 
valve prosthesis regarding mortality, paravalvular leakage 
(PVL), and electrocardiogram (ECG) alterations. 

Patients and methods
From January 2015 to December 2018, we performed 79 

sutureless valve replacements using a sutureless aortic valve 
in a single center in Switzerland. Thirty-seven patients received 
Sorin Perceval S (Group A) and 42 Edwards Intuity (Group B)
sutureless valves in the aortic position. Simultaneous 
coronary artery bypass grafting (CABG) was performed in 21 
patients in Group A and 22 patients in Group B. All cases were 
elective, and all patients suffered from aortic valve stenosis. 
General exclusion criteria were the documented refusal of 
data analysis. 

One certiϐied examiner performed a transthoracic echo 
(TTE) routinely before discharge (seventh postoperative day 
± four days).

Preoperative baseline characteristics (Table 1) and 
intraoperative and postoperative characteristics, including 
(TTE), were analyzed.

The institutional ethic committee approved the study 
protocol, and informed patient consent was waived because 
of the retrospective design (BASEC Nr. 2019-01962).

All procedures were performed by 1 of 3 surgeons trained 
explicitly in sutureless valve procedures. All patients received 
intraoperative transoesophageal echocardiography (TEE).

The majority of patients underwent a full sternotomy due 
to simultaneous CABG. In Group A, nine patients underwent 
a minimally invasive approach via partial upper sternotomy 
and seven through anterolateral thoracotomy. In Group B, 
19 patients underwent a minimally invasive approach via 
partial upper sternotomy and one through anterolateral 
thoracotomy. Partial upper sternotomy (PUS) was performed 
via an inverted T sternotomy with an extension into the 
fourth intercostal space on the right or left side. Antero-lateral 
thoracotomy was performed through a 4 cm incision on the 
third rip midclavicular line, and in one lung ventilation, the 
aorta was prepared through the second intercostal space.

Cannulation for CPB was performed directly via ascending 
aorta in all cases. Venous cannulation was performed through 
the right atrium in all patients operated through partial or full 
sternotomy. Patients with an anterolateral thoracotomy were 
cannulated via the right femoral vein. CPB was adjusted to mild 
hypothermia. Core temperature was 28 °C in combined cases 
and 32 °C in isolated valve replacement. After cross-clamping, 
antegrade Brettschneider cardioplegia was administered. 

Venting of the left ventricle was achieved via the right 
upper pulmonary vein.

Horizontal arteriotomy was performed, and coronary 
Ostia was identiϐied. After excision of the native valve, the 
sutureless valve was implanted in compliance with the 
company’s guidelines.

Temporary ventricular and atrial pacing leads were placed 
on the right ventricle and the right atrium. Cardiac de-airing 
was performed using a needle placed in the ascending aorta. A 
needle-vent was placed in the ascending aorta in patients with 
an approach via anterolateral thoracotomy.

The median cross-clamp time was 58 min and the median 
CPB 88 min. All valves were assessed regarding paravalvular 
leakage and transvalvular gradient before decannulation of 
the CPB. In particular, in Group A median CPB time was 85 
min, and in Group B, 58 min; the cross-clamp time was a 
median of 57 min in Group A and 39 min in Group B. 

After extracting relevant data from our institutional 
database, statistical analysis was performed using StatsDirect 
statistical software, version 3.1 (StatsDirect Ltd, Cambridge, 
UK).

Numerical data were expressed as median, and nominal 
and categorical variables were given as absolute numbers and 

Table 1: Preoperative baseline characteristics.
Group A n = 37

(Sorin Perceval S)
Group B n = 42

(Edwards Intuity)
Age (years old) 72.55 77.25

BSA (m2) 1.97 1.75
Arterial hypertension 31 23

COPD 2 5
pAVD 11 8

NYHA Class (I-IV)

I = 8
II = 12
III = 17
IV = 0

I = 5
II = 22
III = 15
IV = 0

EF % 62.5 62.5
EuroScore II (%) 1.26 2.24

Coronary artery disease 26 25
Status post PCI/Stent 4 7

Atrial fi brillation 3 4
BSA: Body Surface Area; COPD: Chronic Obstructive Pulmonary Disease; pAVD: 
peripheral Arterial Vascular Disease; NYHA: New York Heart Association; EF: 
Ejection Fraction; PCI: Percutaneous Coronary Intervention
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proportions (%). The Mann-Whitney U-test was used for the 
analysis of numerical data. The extended version of Fisher’s 
exact test (Fisher-Freeman-Halton) was used for categorical 
variables owing to the small numbers in some categories.

We compared the groups regarding postoperative TTE and 
paravalvular leakage, postoperative electrocardiogram (ECG) 
alterations, especially the need for pacemaker implantation, 
postoperative platelet count, and 30-day mortality.

Results
The study cohort’s characteristics are summarized in 

Table 1. Preoperative comorbidities did not differ signiϐicantly 
between groups.

Regarding TTE, the preoperative median mean gradient 
was 42 mmHg. As expected, the postoperative reduction to a 
median mean gradient of 10 mmHg was statistically signiϐicant 
(p < 0.0001). The mean reduction was 31 mmHg. Pre- and 
postoperative left ventricular ejection fraction (LVEF) was 
analyzed, and a median difference of 4.5 % (2.5% – 5%) with 
a 95% CI was found. The 4% mean reduction of the LVEF is 
statistically signiϐicant (p < 0.0001).

Only in Group B, did two patients have postoperative 
paravalvular leakage (PVL), and one was reoperated within 
the same hospital stay.

In Group A, nine patients suffered from postoperative atrial 
ϐibrillation, and in Group B, 16 patients. Upon discharge, only 
two patients in Group A needed oral anticoagulation due to 
persistent atrial ϐibrillation; in Group B, nine patients, which 
is statistically signiϐicant (G-square = 121.72, p < 0.0001). Left 
bundle branch block (LBBB) was observed in ϐive patients in 
Group A and 13 patients in Group B. Two patients in Group 
A needed a deϐinite transvenous pacemaker within the same 
hospital stay. In Group B, there were ϐive patients for the same 
procedure. Tachy-Brady Syndrome and LBBB were observed 
more frequently in Group B (Fisher-Freeman-Halton exact 
p = 0.0218) as well as ECG alterations in general (Fisher-
Freeman-Halton exact p = 0.0244). Results are shown in 
Figure 1.

All patients were transferred to the intensive care unit 
(ICU) post-surgery. Mean stay in Group A was 32 hours and 
in Group B 24 hours. The total incubation time was 8 hours 
in Group A and 12 hours in Group B. Need for catecholamines 
did not differ within the groups, with a median of 20 mcg/
min noradrenalin. In Group A, 1.5 red cell concentrates were 
transfused; in Group B, only one. Looking at the intraoperative 
transfusion of continuous autologous transfusion systems 
blood (CATS-blood), there is no apparent connection between 
these parameters (320 ml in Group A vs. 440 ml in Group B). 
Overall median hospital stay was 12.5 days in Group A and 
15.5 days in Group B. 

Regarding platelet count, we saw a statistically signiϐicant 
decrease (95% CI, p < 0.0001) in both groups (110 x 10^9/L 
Group A, 170 x 10^9/L Group B). 

The mean platelet count nadir was 57x10^9/L in Group 
A and 91x10^9/L in Group B. Both nadir and overall platelet 
decrease evaluated at the point of hospital discharge in 
both groups was statistically signiϐicant (Platelet decrease: 
p = 0,0034 and Nadir p < 0,0001).

Only one major bleeding complication in Group A resulted 
in a re-thoracotomy within the ϐirst 24 hours post-surgery. 
This patient received three platelet concentrates. One patient 
in Group B received two platelet concentrates due to low 
platelets and a diffuse bleeding tendency. This patient was not 
reoperated.

One patient died within 30 days in Group A due to multi-
organ failure. This patient was older and multimorbid 
compared to the average. His operation was a combined 
procedure with simultaneous CABG. His EuroScore II was 
3.78% compared to the mean EuroScore II of 1.72%.

Discussion
In this study, we evaluated our clinical and hemodynamic 

outcomes in 79 patients after sutureless valve replacement by 
receiving either the Sorin Perceval S or Edwards Intuity valve.

Assessing aortic cross-clamp time, we know it is an 
independent predictor of cardiovascular morbidity [8]. 
Therefore, the sutureless prostheses are at an advantage 
compared to conventional SAVR. Di Eusanio, et al. suggested 
a 20% – 40% reduction in CPB and cross-clamping time 
[9,10]. Regarding additional procedures, the reduced cross-
clamping time with sutureless valves can also be perceived 
as an advantage. In our study, 43 out of 79 patients received 
concomitant CABG (54,4%). Hanedan, et al. published their 
data on sutureless aortic valve implantations and reported a 
CPB time of 96.51 ± 41.27 minutes, and their cross-clamping 
time was 60.85 ± 27.08 minutes [11]. Liakopoulos, et al. 
reported a cross-clamp time of 54 ± 23 minutes in patients 
receiving the Sorin Perceval S and 60 ± 25 minutes in their 
Edwards Intuity group [12]. When compared to our data, the 
numbers are similar or slightly higher.
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Postoperative evaluation of the LVEF and PVL was made 
using TTE. PVL can occur due to inappropriate decalciϐication 
of the annulus, which leads to inadequate sizing or positioning 
of the aortic valve prosthesis. There is scientiϐic proof that PVL 
correlates with poorer outcomes and is a signiϐicant predictor 
of one-year mortality [9]. Placing the prosthesis under direct 
visualization may reduce the risk of PVL. We checked for 
PVL intraoperatively in all patients with TEE, and no patient 
showed signs of it. The TTE before discharge revealed PVL 
in two patients in Group B, leading to one of these two being 
reoperated within the same hospital stay. The other patient 
was not reoperated due to age and comorbidities. Our patient 
risk stratiϐication suggested that this patient has an acceptable 
hemodynamic valve performance and quality of life and does 
not qualify for another surgery. Shrestha et al. published their 
multicenter prospective pilot trial and reported only one mild 
PVL after Sorin Perceval S implantation, comparable to our 
experience with no sign of PVL in this Group [13].

As expected, we observed a signiϐicant postoperatively 
reduction in the aortic valve mean gradients. Our median, 
mean gradient of 10 mmHg is comparable to existing 
literature [14-16]. Large trials suggest that gradients might 
even be lower using TAVI [17,18]. It is difϐicult to compare 
these studies to our data because they investigated TAVR and 
conventional bioprostheses.

Regarding postoperative ECG alterations, we saw a 
statistically relevant higher amount of alterations in general 
in Group B. LBBB was observed in both groups but more 
frequent in Group B (13 patients vs. ϐive patients), as well as 
atrial ϐibrillation and atrioventricular blockage (AV-block). 
The nitinol stent of the Sorin Perceval S and the expandable 
skirt of the Edwards Intuity may lead to higher tension in 
the left ventricular outϐlow tract (LVOT) which results in 
tension in the atrioventricular conduction tissue [19]. Two 
patients in Group A and four in Group B needed a permanent 
transvenous pacemaker within the same hospital stay. Our 5% 
postoperative pacemaker rate in Group A is lower than 6% - 
11% in literature (5,6;15). After Edwards Intuity implantation, 
pacemaker rates vary up to 12%, so our 9.2% rate in Group 
B is within this range (6;15). Higher pacemaker rates can 
be explained by comparing the mechanism of sutureless 
aortic valves to TAVI [19], although further comparisons to 
conventional bioprostheses are needed [17]. 

Similar to SAVR, we experienced low 30-day mortality 
in this study group. Only one patient in Group A died within 
the same hospital stay due to multiorgan failure. This patient 
was older and multimorbid compared to the other patients 
(EuroScore II: 3,78%). Our low mortality rate might correlate 
with the lower EuroScore II in our patients (mean 1,72%) 
when looking at up to 3% - 6% in literature and higher 
EuroScore II between 5% - 7% (11-12;20).

We looked at postoperative platelet count and discovered 

a statistically signiϐicant decrease in both groups within the 
ϐirst ϐive days post-surgery. There was only one major bleeding 
complication in Group A with resulting re-thoracotomy within 
the ϐirst 24 hours post-surgery. Compared to current literature, 
our platelet count was lower in patients receiving the Sorin 
Perceval S [21]. The same Group reported no exploration for 
bleeding. In a large controlled randomized trial (PERSIST-
AVR), the standard SAVR was compared to Sorin Perceval S,
and their ϐinding regarding lower platelet count using a 
sutureless prosthesis aligned with our data [22].

We cannot ϐind a clinical explanation if we look at the 
median hospital stay of 12 in Group A and 15.5 days in Group 
B. ICU stay and freedom of catecholamines were not limiting 
factors for hospital discharge, and there was no delay in the 
ϐinal medical examinations such as blood sampling or TTE. 
The room availability of the rehabilitation clinics might have 
been an issue that is difϐicult to trace back. 

The major limitation of our study is the data from only one 
institution and the limited number of cases within the Group. 
Additionally, the retrospective design of this study without a 
control group is essential to note. We did not use a long-term 
follow-up in this descriptive study and only had short-term 
data. Long-term hemodynamic performance of both sutureless 
aortic valve prostheses needs to be obtained. Regarding low 
platelet count after sutureless aortic valve prosthesis, we are 
currently working on more detailed data from our patient 
collective and looking at a long-term follow-up. 

Conclusion
Our data suggest that sutureless aortic valves are the 

prostheses of choice for elderly and multimorbid patients. The 
reduced CPB and cross-clamp time are undeniable advantages. 
Our institutional data shows that the postoperative 
hemodynamic performance is satisfactory, and the need for 
a permanent transvenous pacemaker is not elevated despite 
the expandable character of the Sorin Perceval S and Edwards 
Intuity. 30-day mortality was low and is comparable to SAVR. 
The data needs to be considered preliminary data with a 
relevant learning curve. We are currently evaluating the 
prostheses in comparison to other aortic valve prostheses. 

In our institution, we see a slight advantage of the Sorin 
Perceval S. Both sutureless valves are fast and feasible in 
their preparation and implantation mechanism. However, the 
Sorin Perceval S showed a lower incidence of necessity for a 
permanent transvenous pacemaker system. 
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