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Abstract
Background  The Perceval Sutureless prosthesis can increase the effective orifice area (EOA) and reduce the 
chance of prosthesis–patient mismatch (PPM). This report presents three patients with challenging degenerated 
bioprosthetic valves undergoing redo aortic valve replacement (rAVR) using the Perceval (LivaNova, London, UK) 
prosthesis from a cohort of more than 300 performed cases and a review of the literature on the management of 
challenging degenerated valves.

Methods  Case 1: Degenerated 23 mm Trifecta with the valve cage densely adherent to the annulus. Cage with 
sewing ring were excised and annulus sized to a large Perceval valve. Case 2: Degenerated 29 mm Epic from a Bentall’s 
procedure. Calcified and rigid prosthetic leaflets as well as stent posts were excised and XL Perceval implanted. Case 3: 
Degenerated 27 mm Epic with signs of endocarditis from a history of Bentall’s procedure. Three calcified leaflets of the 
Epic valve were completely excised. The orifice accepted a medium Perceval.

Results  The total Cardiopulmonary Bypass (CPB) and aortic cross clamp (ACC) times (in minutes) were 99.76, 117.68 
and 143.99 in Cases 1, 2 and 3, respectively. Moreover, post-implantation transesophageal echocardiogram (TOE) 
demonstrated a well-seated valve, no paravalvular leak in all cases and a peak gradient of 12.7 mmHg, 14.8 mmHg 
and 17.7 mmHg in Cases 1, 2 and 3, respectively.

Conclusion  The Perceval prosthesis is an excellent choice for rAVR, as it can safely simplify challenging cases at risk 
of PPM and is an excellent valve-in-valve alternative to degenerated or infected Bentall valves with patent graft. The 
Perceval prosthesis can be well seated on the different structures of a degenerated bioprosthetic valve.
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Background
Surgical aortic valve replacement (sAVR) using biopros-
thetic valves is often favoured over mechanical valves due 
to the avoidance of anticoagulation and hence the lower 
risk of bleeding and thrombotic events [1]. However, due 
to their lower durability, their use results in more patients 
presenting with prosthetic valve degeneration need-
ing valve re-replacement [2]. Surgical and non-surgical 
sutureless AVR are minimally invasive options with fewer 
complications associated with redo AVR (rAVR) opera-
tions for the treatment of degenerated bioprosthetic 
valves [3].

Although non-surgical sutureless valve-in-valve (ViV) 
transcatheter AVR (TAVR) is increasingly used, it has 
significant limitations [4, 5], including the application 
of TAVR on an externally mounted valve with a higher 
chance of obstructing coronary ostia, inadequate annulus 
size (< 18 mm, > 29 mm), plaques with mobile thrombi in 
the ascending aorta, inadequate vascular access for the 
transfemoral or subclavian approach, haemodynamic 
instability and severe Left Ventricular (LV) dysfunction.

Moreover, ViV TAVR generally entails higher readmis-
sion rates than redo sAVR [6] and long-term ViV TAVR 
outcomes (more than five years) are still awaited. Guide-
lines still recommend the use of sAVR and the consider-
ation of Transcatheter Aortic Valve Implantation (TAVI) 
for very high-risk older patients [4, 7].

Surgical sutureless AVR using the Perceval prosthesis, 
which comprises bovine pericardium leaflets built upon 
a collapsible nithiol stent frame, was first implanted in 
2007 [8]. The Perceval prosthesis has attracted consid-
erable attention due to its numerous benefits, including 
a decrease in cardiopulmonary bypass (CPB) and aor-
tic cross clamp (ACC) time, compared to other surgical 
aortic valves [9, 10]. Moreover, by eliminating the sewing 
ring at the valve base with no annular sutures required, 
sutureless valves can increase effective orifice area (EOA) 

and significantly improve gradients after reoperation of a 
degenerated aortic valve [11].

This report presents three patients with challenging 
degenerated bioprosthetic valves undergoing rAVR using 
the Perceval (LivaNova, London, UK) prosthesis by a sin-
gle surgeon from a cohort of more than 300 performed 
cases. The post-operative prosthesis haemodynamic per-
formance was excellent in all cases.

Methods and results
Informed consent for the publication of this study was 
obtained from the patients.

Case series
Case 1
A 70-year-old man with a body surface area (BSA) of 
1.88 m2, eight years following an AVR with a 23 mm Tri-
fecta valve for severe symptomatic aortic stenosis (AS) in 
2015, presented with heart failure symptoms secondary 
to a degenerated bioprosthetic valve. His echocardio-
gram revealed severe aortic regurgitation and moderate 
AS, with peak and mean gradients of 81 mmHg and 47 
mmHg, respectively (left ventricular ejection fraction 
(LVEF): 65%).

Right femoral arterial and right atrial appendage can-
nulations were performed. After the application of the 
cross clamp, the heart was arrested in diastole with car-
dioplegia delivered via a root vent.

Following aortotomy, a highly calcified and degen-
erated trifecta with signs of pannus on the valve ring 
involving the anterior aortic leaflet was removed. The 
valve cage was densely adherent to the annulus and was 
mobilised in the endarterectomy plane and taken out in 
the cage first (Fig. 1a) and the stitches as well as the swing 
ring in the second step. The annulus was debrided of cal-
cification and pledgers. The annulus was sized using a 
large Perceval sizer.

Fig. 1  (a) Stepwise complete excision of Trifecta valve (b) Large Perceval Implanted onto the annulus
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Using the unfolded valve leaflets and expanded valve 
frame, the Perceval prosthesis was implanted (Fig.  1b). 
The aortotomy was closed in two layers. We implanted 
the prosthesis in 99 min (cardiopulmonary bypass (CPB) 
time) and 76 min (ACC time).

A post-operative transesophageal echocardiogram 
(TOE) demonstrated a well-seated valve and no paraval-
vular leak with a peak gradient (PG) of 12 mmHg and a 
mean gradient (MG) of 7 mmHg.

Case 2
A 65-year-old man with a BSA of 2.11 m2 (weight: 156 kg, 
height: 184 cm) on a background of Bentall’s procedure 
with a 29 mm Epic valve and a 32 mm Valsalva graft in 
2013 for a severely regurgitant bicuspid aortic valve and 
a 57  mm dilated aortic root. Ten years after his opera-
tion, he presented with acute on chronic New York Heart 
Association (NYHA) IV heart failure symptoms a few 
months prior to his redo surgery. Initially, a TAVI had 
been planned; however, due to acute decompensation of 
heart failure, a decision was made to proceed with sAVR. 
TOE findings suggested mixed severe AS and moder-
ate regurgitation, with a PG of 66 mmHg, an MG of 39 
mmHg, an LVEF of 50%, an aortic valve area (AVA) of 1.6 
cm2 and a normal-looking aortic root and ascending aor-
tic prosthetic.

Routine sternotomy, cannulation, cross clamp and car-
dioplegia were performed as in Case 1.

Aortotomy was performed, and degenerated calcified, 
rigid prosthetic leaflets were excised and the valve was 
sized as medium. To overcome a highly probable pros-
thesis–patient mismatch (PPM), the decision was made 
to excise the valve stent posts and size the annulus again 
(Fig.  2a), and this time an XL Perceval was indicated, 
which was implantable with three 3 − 0 Prolene sutures 
(Fig.  2b). Coronary ostia was confirmed to be far from 
the Perceval valve leaflet for future TAVI. The aortotomy 
was closed in two layers. The AVR lasted 117 min (CPB) 
and 68 min (ACC). A post-operative TOE demonstrated 

a well-seated valve, no paravalvular leak, a PG of 14 
mmHg and an MG of 8 mmHg.

Case 3
A 73-year-old man with a BSA of 2.11 m2 underwent a 
Bentall’s procedure with 27 mm Epic and 32 mm Valsalva 
graft and left atrial appendage (LAA) ligation in 2014 for 
a native bicuspid aortic valve, aortic aneurysm of 64 mm 
and permanent atrial fibrillation (AF). Four years later, 
he presented with NYHA II symptoms and echo find-
ings suggestive of a heavily calcified bioprosthetic valve 
with a severe trans-valvular aortic valve eccentric regur-
gitation mostly directed anteriorly, representing chronic 
healed endocarditis with a PG of 71 mmHg, an MG of 41 
mmHg, an AVA of 1.1 cm2, an LVEF of 60% and an aortic 
root and ascending aortic prosthetic that looked normal.

The severe aortic regurgitation due to degeneration 
of the prosthetic valve was attributed to infective endo-
carditis (IE) with Streptococcus salivarius for which the 
patient received six weeks of antibiotics with serial nega-
tive blood cultures and underwent surgery.

Routine sternotomy, cannulation, cross clamp and car-
dioplegia were performed as in Case 1.

A transverse aortotomy was performed to access the 
aortic valve. An examination of the aortic bioprosthesis 
showed that the three calcified leaflets of the Epic valve 
were completely calcified, with no clear endocarditis 
morphological signs. Valve leaflets were excised. The 
orifice accepted a medium Perceval sizer. Three 3 − 0 
Prolene sutures were placed midway between each of the 
Epic prosthetic struts (Fig.  3a). The introduction of the 
prosthesis into the annular area was performed using a 
valve-in-ring method, and the self-expandable Perceval 
M prosthesis was cautiously released (Fig. 3b). The aor-
totomy was closed in two layers. The prosthesis was 
implanted in 143 min (CPB) and 99 min (ACC).

Post-operative TOE demonstrated a well-seated valve, 
no paravalvular leak, PG of 17 mmHg and a MG of 7 
mmHg.

Fig. 2  (a) Excision of Epic stent posts from a Valsalva graft (b) X-Large Perceval implanted onto the Valsalva graft 
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Discussion
Perceval prosthesis in degenerated trifecta valve with a 
high risk of PPM
The Trifecta valve, a biological prosthesis with external 
mounted leaflets, is famous for its excellent post-opera-
tive haemodynamic performance [12]. It was reported 
to be a great valve for smaller sized annuli, which cre-
ates a large EOA. PPM is defined when the EOA is too 
small relative to the body size, and the use of the Trifecta 
valve has been highly encouraged for this purpose. None-
theless, the durability of the Trifecta valve has recently 
become a concern, with studies reporting significantly 
higher rates of short-term structural valve degeneration 
(SVD) in Trifecta valves compared to other bioprosthetic 
valves [13]. Subsequently, more symptomatic degener-
ated Trifecta valves with small native annuli have been 
presented, which require challenging rAVR.

The Perceval prosthesis is rapidly deployed and the 
elimination of sutures, as well as the absence of a sew-
ing cuff, can provide an excellent EOA and better haemo-
dynamic performance, which makes this valve an ideal 
replacement for smaller annuli valves [11] as in Case 1, 
where the indication for the use of the Trifecta valve in 
the initial operation was to overcome PPM due to small 
annuli. The same discussion applies to the use of the Per-
ceval prosthesis in morbidly obese patients with a high 
BSA and therefore a high chance of PPM, which requires 
the most optimal EOA post rAVR as in Case 2. Further-
more, promising findings of up to 10 years have been 
reported for all sizes of Perceval prostheses, with an MG 
of 13 mmHg [14].

Moreover, due to the rigid sewing cuff and an exter-
nally mounted valve, ViV TAVI is challenging and 
requires a smaller size valve compared to that of the Tri-
fecta valve, which can result in reduced haemodynamic 
performance and PPM [15], especially in smaller annuli 

(< 21 mm) [16]. In addition, since the Trifecta valve has a 
tall, wide externally mounted stand, expansion with ViV 
TAVI could cause obstruction on the coronary ostia [17].

Perceval on previous bentall procedure
Management of degenerated valves on previous Ben-
tall procedures can be challenging, as in many circum-
stances, coronary artery reimplantation and redo of the 
root are required. In cases of patent graft, however, valves 
can be replaced with different approaches using a Per-
ceval prosthesis. As reported in this paper, one approach 
is to excise the valve leaflet only, as the Perceval prosthe-
sis, with its unique cage design and no sewing cuff, can 
still provide maximum EOA and avoid PPM. Therefore, 
the remainder of the previous valve can stay in place to 
avoid unnecessary hazards to the homograft or its struc-
tures. Moreover, it has been reported that excision of 
stent posts can cause significantly longer CPB and ACC 
time [16, 18, 19]. Stent posts can remain in situ when a 
ViV Perceval prosthesis is implanted, which provides a 
great EOA, as in Case 1.

The use of the Perceval prosthesis and homograft has 
attracted considerable attention, to the point that suture-
less biological Bentall has been described as a novel tech-
nical modification to the manufactured biological Bentall 
that not only simplifies the operation itself but also facili-
tates surgical re-intervention with TAVI in the future 
[20].

Perceval in prosthetic valve endocarditis (PVE)
Despite advances in early PVE management and diagno-
sis, rAVR for PVE is challenging and associated with high 
mortality (20–30%) [21]. Rapid deployment valves are 
used in the redo setting for IE – as performed in Case 1 
using a valve-in-ring technique – as a new perspective, 

Fig. 3  (a) Excision of Epic Leaflets and placement of stay sutures (b) Implantation of Medium Perceval onto Stent posts 
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possibly due to a decent quality of the root, the absence 
of root abscess and no pre-operative paravalvular leak.

Furthermore, the Perceval prosthesis has the advantage 
of not including foreign materials, such as pledgets and 
sutures, reducing the risk of recurrent IE, as recurrence 
of PVE is a serious and common concern after rAVR [21]. 
Studies have also reported that cuff fabric can play an 
important role in the occurrence of PVE [22].

ViV TAVR is ineffective for PVE cases requiring recon-
struction and extensive debridement and is thus consid-
ered a contraindication [4, 7].

The prosthesis implantation is contraindicated in the 
following cases: (a) patients with aortic root enlarge-
ment, where the ratio of observed to expected diameters 
(calculated according to age and body surface area) is 
≥ 1.3; (b) patients with a known allergy to nickel alloys; 
and (c) patients with aneurysmal dilation or dissection of 
the ascending aortic wall that necessitates surgical inter-
vention. It is to note that implantation of Perceval onto 
Stenotic Bicuspid Aortic Valves is not a contraindication 
yet shown to be associated with technical challengesl. A 
detailed analysis of aortic root geometry, along with cer-
tain technical considerations—especially proper decal-
cification of the aortic annulus and accurate sizing—has 
identified key prerequisites for this success [23].

Conclusion
The Perceval valve is an excellent choice for rAVR, as it 
can safely simplify challenging cases with pre-existing 
small aortic annuli, a previous Bentall procedure or an 
infected bioprosthetic valve. It can be well seated on dif-
ferent structures of a degenerated bioprosthetic valve; 
therefore, different structural levels of the degenerated 
valve can be excised to achieve optimal EOA.

The design of the Perceval prosthesis provides high 
haemodynamic performance for small annuli valves; 
therefore, it is a great valve for the treatment of recently 
concerning degenerated Trifecta valves – where the ini-
tial indication for their implantation was on small annuli 
to overcome PPM – as well as in patients with a high 
BSA. In addition, in cases of patent Bentall graft, the 
degenerated valve can be replaced with a Perceval pros-
thesis in different fashions by implanting it after excis-
ing only the leaflets. Furthermore, the absence of foreign 
materials, such as sutures and pledgets, decreases the risk 
of recurrent IE on PVE.

Moreover, this sutureless rapid deployment valve can 
reduce the CPB and ACC time, which are especially pro-
longed in redo operations. This can further lower sys-
temic inflammatory reactions associated with CPB and 
minimise organ failure.

Acknowledgements
Not applicable.

Author contributions
PN: writing manuscript, revising; CH: revising manuscript; SY; data collection, 
finalizing manuscript.

Funding
Not applicable.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from all participants.

Competing interests
The authors declare no competing interests.

Received: 11 July 2024 / Accepted: 8 February 2025

References
1.	 Jones JM, O’Kane H, Gladstone DJ, Sarsam MA, Campalani G, MacGowan 

SW, Cleland J, Cran GW. Repeat heart valve surgery: risk factors for operative 
mortality. J Thorac Cardiovasc Surg. 2001;122:913–8.

2.	 Kostyunin AE, Yuzhalin AE, Rezvova MA, Ovcharenko EA, Glushkova TV, 
Kutikhin AG. Degeneration of bioprosthetic heart valves: update 2020. J Am 
Heart Assoc. 2020;9:e018506.

3.	 Dhanekula A, Nishath T, Aldea G, Burke CR. Surgical and non-surgical suture-
less aortic valve replacement are minimally invasive options for the manage-
ment of degenerated bioprosthetic valves. JTCVS Tech 2022 Feb 26:13:31–9.

4.	 Otto CM, Nishimura RA, Bonow RO, Carabello BA, Erwin JP, Gentile F, et al. 
2020 ACC/AHA Guideline for the management of patients with Valvular Heart 
Disease: executive summary: a report of the American College of Cardiology/
American Heart Association Joint Committee on Clinical Practice guidelines. 
Circulation. 2021;143(5):e35–71.

5.	 Tarantini G, Dvir D, Tang GH. Transcatheter aortic valve implantation in 
degenerated surgical aortic valves. EuroIntervention. 2021;17(9):709–19.

6.	 Lou N. Surprising tradeoffs of valve-in-valve tavr vs redo surgery. Medical 
news, MedpageToday, July 23, 2021. Accessed April 19, 2021.

7.	 Vahanian A, Beyersdorf F, Praz F, Milojevic M, Baldus S, Bauersachs J, et al. 
2021 ESC/EACTS guidelines for the management of valvular heart disease: 
developed by the Task Force for the management of valvular heart disease of 
the European Society of Cardiology (ESC) and the European Association for 
Cardio-thoracic surgery (EACTS). Rev Esp Cardiol (Engl Ed). 2022;75(6):524.

8.	 Sian K, Li S, Selvakumar D, Mejia R. Early results of the Sorin Perceval 
S sutueless valve: systematic review and meta-analysis. J Thorac Dis. 
2017;9(3):711–24.

9.	 Eusanio MD, Phan K. Sutureless aortic valve replacement. Ann Cardiothorac 
Surg. 2015;4(2):123–30.

10.	 Phan K, Tsai Y, Niranjan N, Bouchard D, Carrel TP, Dapunt OE, et al. Sutureless 
aortic valve replacement: a systematic review and meta-analysis. Ann Cardio-
thorac Surg. 2015;4(2):100–11.

11.	 Concistre G, Baghai M, Santarpino G, Royse A, Scherner M, Troise Giovanni, 
et al. Clinical and hemodynamic outcomes of the Perceval sutureless 
aortic valve from a real-world registry. Interdiscip Cardiovasc Thorac Surg. 
2023;36(6):ivad103.

12.	 Goldman S, Cheug A, Bavaria JE, Patracek MR, Groh MA, Schaff HV. Midterm, 
multicenter clinical and hemodynamic results for the Trifecta aortic pericar-
dial valve. J Thorac Car- diovasc Surg. 2017;153:561–9.

13.	 Biancari F, Valtola A, Juvonen T, Husso A, Dahlbacka S, Laakso T, et al. Trifecta 
versus perimount magna ease aortic valve prostheses. Ann Thorac Surg. 
2020;110:879–88.

14.	 Szecel D, Eurlings R, Rega F, Verbrugghe P, Meuris B. Perceval sutureless aortic 
valve implantation: midterm outcomes. Ann Thorac Surg. 2021;111:1331–7.



Page 6 of 6Nezafati et al. Journal of Cardiothoracic Surgery          (2025) 20:331 

15.	 Webb JG, Mack MJ, White JM, et al. Transcatheter aortic valve implantation 
within degenerated aortic surgical bioprostheses: PARTNER 2 valve-in-valve 
registry. J Am Coll Cardiol. 2017;69:2253–62.

16.	 Dvir D, Webb J, Brecker S, et al. Transcatheter aortic valve replacement for 
degenerative bioprosthetic surgical valves: results from the global valve-in-
vale registry. Circulation. 2012;126:2335–44.

17.	 Gurvitch R, Cheung A, Bedogni F, Webb JG. Coronary obstruction following 
transcatheter aortic valve-in-valve implantation for failed surgical bioprosthe-
ses. Catheter Cardiovasc Interv. 2011;77:439–44.

18.	 Sutureless Aortic Valve Prosthesis in Redo Procedures, Beltsios A, Arjomandi 
Rad ET, Amanov A, Szczechowicz L, Ruhparwar M, Weymann A, Medicina A. 
Single-center Experience.Zubarevich. (Kaunas). 2023;59(6):1126. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​3​3​9​0​​/​m​​e​d​i​c​i​n​a​5​9​0​6​1​1​2​6. PMID: 37374330 Free PMC article.

19.	 Sutureless Biological Aortic Valve Replacement, Cummings I, Salmasi MY, 
Bulut HI, Zientara A, AlShiekh M, Asimakopoulos GBMC. (Su-AVR) in redo 
operations: a retrospective real-world experience report of clinical and echo-
cardiographic outcomes. Cardiovasc Disord. 2024;24(1):28. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​
1​1​​​8​6​​/​s​1​2​​8​7​2​-​​0​2​3​-​0​​3​6​5​2​-​7. PMID: 38172707 Free PMC article.

20.	 Gallegis RP, Gersak B. The sutureless biological Bentall prodecure: a new 
technique to create a modular valve-conduit construct. Innovations (Phila). 
2023 Jul-Aug;18(4):320–325.

21.	 Pettersson GB, Hussain ST. Surgical treatment of aortic valve endocarditis. In: 
Cohn LH, Adams DH, editors. Cardiac surgery in the adult. 5th ed. New York: 
McGraw Hill Education; 2018. pp. 731–41.

22.	 Illingworth B, Tweden K, Schroeder RF, Cameron JD. In vivo efficacy of silver-
coated (silzone) infection-resistant polyester fabric against a biofilm-produc-
ing bacteria, Staphylococcus epidermidis. J Heart Valve Dis. 1998;7:524–30.

23.	 Miceli A, Berretta P, Fiore A, Andreas M, Solinas M, Santarpino G, Kappert 
U, Misfeld M, Savini C, Albertini A, et al. Sutureless and rapid deployment 
implantation in bicuspid aortic valve: results from the sutureless and rapid-
deployment aortic valve replacement international registry. Ann Cardiotho-
rac Surg. 2020;9:298–304.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.3390/medicina59061126
https://doi.org/10.3390/medicina59061126
https://doi.org/10.1186/s12872-023-03652-7
https://doi.org/10.1186/s12872-023-03652-7

	﻿Perceval prosthesis implantation into challenging degenerated aortic valves: a literature review and case series
	﻿Abstract
	﻿Background
	﻿Methods and results
	﻿Case series
	﻿Case 1
	﻿Case 2
	﻿Case 3


	﻿Discussion
	﻿Perceval prosthesis in degenerated trifecta valve with a high risk of PPM
	﻿Perceval on previous bentall procedure
	﻿Perceval in prosthetic valve endocarditis (PVE)

	﻿Conclusion
	﻿References


