
1 
 

 

QUALITY IN SPORT 

eISSN 2450-3118 · Open Access · Peer-reviewed 

apcz.umk.pl/QS    Nicolaus Copernicus University in Toruń 

 

 

 

ZYDLEWSKI, Igor, BLECHARCZYK, Małgorzata, MROZEK, Martyna, PACANOWSKA-TRAWNICKA, Martyna, 

JAKIMOWICZ, Aleksandra, ZIELIŃSKA, Agnieszka, KAMIŃSKA, Zuzanna and MALCHER, Aleksandra. Comparison of 

effectiveness and safety of TAVI and SAVR in treatment of severe, symptomatic aortic stenosis – a literature review. Quality in Sport. 

2026;56:72509. https://doi.org/10.12775/QS.2026.56.72509 

 

 

ARTICLE TIMELINE 

Received: 24.05.2026   Revised: 26.05.2026 

Accepted: 26.05.2026   Published: 30.05.2026 

INDEXING & EVALUATION 

MEiN points: 20   Unique ID: 201398 

Disciplines: Economics & Finance; Management & 

Quality Sciences 

 

The journal has been awarded 20 points in the parametric evaluation by the Polish Ministry of Higher Education and Science (Annex to the announcement of 05.01.2024, No. 32553). Unique Journal Identifier: 

201398. Scientific disciplines: Economics and Finance (Social Sciences); Management and Quality Sciences (Social Sciences). 

Punkty Ministerialne z 2019 – aktualny rok 20 punktów. Załącznik do komunikatu Ministra Szkolnictwa Wyższego i Nauki z dnia 05.01.2024 Lp. 32553. Posiada Unikatowy Identyfikator Czasopisma: 201398. 

Przypisane dyscypliny naukowe: Ekonomia i finanse (Dziedzina nauk społecznych); Nauki o zarządzaniu i jakości (Dziedzina nauk społecznych). © The Authors 2026. 

 

OPEN ACCESS · CC BY-NC-SA 4.0   This article is published with open access under the License Open Journal Systems of Nicolaus Copernicus University in Toruń, Poland, and is distributed under the terms 

of the Creative Commons Attribution Non-commercial Share Alike License (http://creativecommons.org/licenses/by-nc-sa/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction 

in any medium, provided the work is properly cited. The authors declare no conflict of interest regarding the publication of this paper. 

 

 

Comparison of effectiveness and safety of TAVI and SAVR in treatment  

of severe, symptomatic aortic stenosis – a literature review 

 

AUTHORS 

Igor Zydlewski,  

Dr Anna Gostynska Wolski Hospital, Independent Public Health Care Institution,  

Marcina Kasprzaka 17, 01-211 Warsaw, Poland 

https://orcid.org/0009-0009-5053-8910 

igorzydlewski@op.pl 

 

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://orcid.org/0009-0009-5053-8910
mailto:igorzydlewski@op.pl


2 
 

Małgorzata Blecharczyk,  

Brodno Masovian Hospital in Warsaw,  

Kondratowicza 8, 03-242 Warsaw, Poland 

https://orcid.org/0009-0009-1146-7662 

gosia.blech20@gmail.com 

 

Aleksandra Jakimowicz,  

Medical University of Silesia,  

Poniatowskiego 15, 40-055 Katowice, Poland 

https://orcid.org/0009-0002-4490-942X 

jakimowiczola427@gmail.com 

 

Agnieszka Zielińska,  

National Medical Institute of the Ministry of the Interior and Administration,  

Wołoska 137, 02-507 Warsaw, Poland 

https://orcid.org/0009-0001-4322-064X 

agzielinska44@gmail.com 

 

Martyna Mrozek,  

Dr Anna Gostynska Wolski Hospital, Independent Public Health Care Institution,  

Marcina Kasprzaka 17, 01-211 Warsaw, Poland 

https://orcid.org/0009-0004-1678-4054 

mrozekmartyna99@gmail.com 

 

https://orcid.org/0009-0009-1146-7662
mailto:gosia.blech20@gmail.com
https://orcid.org/0009-0002-4490-942X
mailto:jakimowiczola427@gmail.com
https://orcid.org/0009-0001-4322-064X
mailto:agzielinska44@gmail.com
https://orcid.org/0009-0004-1678-4054
mailto:mrozekmartyna99@gmail.com


3 
 

Zuzanna Zofia Kamińska,  

The Nicolaus Copernicus Hospital in Gdańsk,  

Nowe Ogrody 1-6, 80-803, Gdańsk, Poland 

https://orcid.org/0009-0009-9803-0972 

kaminska2000@gmail.com 

 

Martyna Pacanowska- Trawnicka,  

Ministry of the Interior and Administration Hospital in Cracow,  

Kronikarza Galla 25, 30-053 Cracow, Poland 

https://orcid.org/0000-0002-5803-548X 

martyna.pacanowska@gmail.com 

 

Aleksandra Malcher,  

The Nicolaus Copernicus Hospital in Gdansk,  

Nowe Ogrody 1-6, 80-803 Gdansk, Poland. 

https://orcid.org/0009-0003-8809-3781 

olamalcher0@gmail.com 

 

 

 

 

 

 

 

https://orcid.org/0009-0009-9803-0972
mailto:kaminska2000@gmail.com
https://orcid.org/0000-0002-5803-548X
mailto:martyna.pacanowska@gmail.com
https://orcid.org/0009-0003-8809-3781
mailto:olamalcher0@gmail.com


4 
 

ABSTRACT 

Introduction 

Aortic stenosis is the most common acquired, valvular heart disease among adults in developed 

countries. It causes exercise tolerance deterioration, left ventricle hypertrophy and leads to heart 

failure or even death. Available treatment methods for severe, symptomatic aortic stenosis 

include Transcatheter Aortic Valve Implantation and Surgical Aortic Valve Replacement 

(SAVR). While it has been proven that TAVI is superior to SAVR in patients with high surgical 

risk, there is still little data considering patients with lower risk profile. 

Aim of study 

The aim of this study is to assess the differences between TAVI procedure and the Surgical 

Aortic Valve Replacement in terms of their efficacy and safety in patients with severe aortic 

stenosis and low to intermediate surgical risk. This article is based on the analysis of randomised 

controlled trials published between years 2021 and 2026. 

Conclusion 

TAVI is a safe and effective alternative to SAVR in patients with severe, symptomatic aortic 

stenosis and low to intermediate surgical risk. It is associated with a lower incidence of major 

bleeding, stroke and myocardial infarction while presenting comparable or lower mortality in 

short to medium term. It is, however, correlated with more frequent vascular complications and 

pacemaker implantations. There is a need for further research on a larger group of patients, with 

a longer follow-up time in order to assess optimal guidelines for TAVI and SAVR in patients 

with this risk profile.  

Keywords: Aortic valve stenosis, TAVI, SAVR. 

 

 

INTRODUCTION 

Aortic stenosis 

Aortic stenosis is the most common acquired valvular heart disease in adults in developed 

countries [1]. It is most often caused by calcification of the valve leaflets, but may also be 

associated with bicuspid valve disease [2]. The incidence of aortic stenosis increases with 

age[4]. Aortic valve stenosis obstructs the outflow of blood from the left ventricle, which 
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disrupts the haemodynamics of the heart, leading to left ventricular hypertrophy, poorer exercise 

tolerance, and the development of heart failure [2]. Risk factors for the development of aortic 

stenosis include hypertension, smoking, and elevated low-density lipoprotein levels [2]. The 

classification of aortic stenosis severity is based on echocardiography, which assesses the blood 

flow velocity through the valve, the pressure gradient at the valve level and the valve cross-

sectional area ([1];[2];[3]). In the case of mild and asymptomatic stenosis, lifestyle changes and 

reduction of risk factors may be sufficient treatment, but severe stenosis requires intervention 

on the valve ([1],[2];[3]). Currently, the most popular therapeutic options for patients with 

severe aortic stenosis include surgical aortic valve replacement (SAVR) and transcatheter aortic 

valve implantation(TAVI) ([1];[2];[3]). 

 

SAVR 

Surgical Aortic Valve Replacement  (SAVR) is the traditional treatment method for severe aortic 

stenosis. It is well researched, and for decades it has been the gold standard for patients with 

aortic stenosis [7]. The procedure is conducted under general anaesthesia, typically through a 

median sternotomy, though less invasive approaches like a mini-sternotomy, right anterior 

thoracotomy or endoscopic approach are also used [6]. Cardiopulmonary bypass is used during 

the surgery to maintain systemic circulation and oxygenation. During SAVR, two types of 

prosthetic valves are used – mechanical valves and bioprosthetic valves. Mechanical valves are 

more durable than bioprosthetic valves, they can function well for decades, but require life-long 

anticoagulation therapy. Bioprosthetic valves, on the other hand, usually composed of porcine 

or bovine pericardium, deteriorate faster, but do not require anticoagulation therapy [8]. Type 

of valve used is determined by patient’s age, comorbidities and preference [8]. SAVR allows 

the operator to completely remove calcified leaflets of the aortic valve and implant the 

prosthetic valve under visual control, thus allowing for an overall better valve positioning. It 

can also be combined with other surgical procedures like coronary artery bypass grafting. On 

the other hand, the extensive character of the surgery puts patients at a higher risk of severe 

complications, such as life-threatening bleeding. It is also associated with a long hospitalization 

and recovery[9]. 

TAVI 

Transcatheter Aortic Valve Implantation (TAVI) is a minimally invasive procedure used to treat 

aortic stenosis ([4];[5]). In the most common approach this procedure involves insertion of a 



6 
 

catheter through the femoral artery in order to reach the aortic valve, but other accesses, such 

as the transapical approach are also possible ([10], [11], [12]). The bioprosthetic valve is then 

implanted over native valve. Valves used in TAVI procedures can be balloon-expandable, self-

expandable, or mechanically-expandable, depending on anatomical considerations and clinical 

scenarios([13], [14]). TAVI has several important advantages over surgical replacement of 

aortic valve. The biggest benefit of TAVI is it’s minimally invasive character, it makes TAVI 

especially suitable for patients with high perioperative risk. TAVI is also associated with shorter 

hospitalization, lower incidence of life-threatening bleeding or acute kidney injury. However, 

TAVI is known to cause more vascular complications, and is associated with higher rates of 

pacemaker implantations[15]. 

 

METHODOLOGY 

This article describes the current state of knowledge on treatment of severe aortic stenosis, with 

a focus on randomized clinical trials, comparing the effectiveness of transcatheter aortic valve 

implantation and surgical replacement of aortic valve, published between 2021 and 2026. The 

analysis was performed using the PubMed platform. The search terms were “TAVI vs SAVR”; 

“aortic stenosis”; “TAVI”; “SAVR”. 

 

REVIEW OF LITERATURE 

In the last 5 years, seven randomized controlled clinical trials have been conducted regarding 

the comparison of TAVI and SAVR in patients with severe aortic stenosis. 

Blankenberg et al. (2024) compared the effects of TAVI and SAVR on patients with severe, 

symptomatic aortic stenosis, who were at low or intermediate surgical risk, thus eligible for the 

surgical and percutaneous approach. 38 facilities were part of this research, and a total of 1414 

patients took part in the trial. 701 patients were assigned to the TAVI group and 713 to the 

SAVR group. TAVI procedures were conducted mostly via transfemoral vascular access, but 

alternative access was allowed. Surgical aortic valve replacements were conducted through a 

sternotomy or with a minimally invasive approach. Type of valves used in this trial were chosen 

by a local heart team for each patient individually. In a 1-year follow-up, researchers have found 

that TAVI group represented a lower incidence of death or stroke than SAVR group ( 5,4% and 

10,0% respectively). Also, incidence of death from any cause, new onset atrial fibrillation or 
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life-threatening bleeding was lower in the TAVI group. On the other hand, TAVI was followed 

by a higher frequency of pacemaker implantations (11,8% vs 6,7%) and prosthetic-valve 

dysfunction (1.6% for TAVI and 0.6% for SAVR group) [16]. 

In the NOTION trial, researchers have conducted a 10 year follow-up on a randomized group 

of 280 patients to assess the long-term outcomes of TAVI compared to SAVR. Patients suffered 

from symptomatic, severe aortic stenosis and were over 70 years old. All patients were eligible 

both for TAVI and SAVR. TAVI procedures were conducted using self-expanding first- or 

second-generation CoreValve bioprosthesis, using a transfemoral access. SAVR patients 

received porcine or bovine stented bioprosthesis. After 10 years, the researchers have found that 

there was no significant difference between the groups in all-cause mortality (TAVI 62.7%, 

SAVR 64%, HR 1.0; 95% CI 0.7-1.3, P = 0.8). Also there was no significant difference in 

frequency of stroke or myocardial infarction. In the TAVI group there was a higher incidence 

of permanent pacemaker implantation. In the SAVR group there was a higher rate of structural 

valve disfunction. Re-intervention rate difference between the groups did not display statistical 

significance [17]. 

The UK TAVI Trial Investigators ( Toff et al. (2022)) compared the clinical results of TAVI and 

SAVR in patients aged over 70 years old with severe, symptomatic aortic stenosis and 

moderately increased operative risk. This trial was conducted within 34 UK centres. A total of 

913 patients were enrolled to the randomization. TAVI procedures used any valve with a CE 

mark. Every technical aspect of the TAVI procedure was determined by the local clinical team. 

Aortic valve replacement surgeries were conducted using any commercially available valve 

except sutureless valves. Technical aspects of the surgery and anaesthesia were determined by 

the clinical team. At 1 year follow-up researchers have reported a lower all-cause mortality 

amongst TAVI patients (4.6%) as opposed to SAVR (6.6%). TAVI was also associated with 

lower incidence of major bleeding events and a shorter hospitalization period. On the other 

hand, TAVI group represented a higher rate of vascular complications, pacemaker implantations 

and mild to moderate aortic regurgitation. Researchers have reported that TAVI is noninferior 

to surgery in patients with symptomatic, severe aortic stenosis with a moderate operative 

risk[18] . 

Tchetche et al. (2025), in the RHEIA trial, have compared the effects and safety of TAVI and 

SAVR in women with severe, symptomatic aortic stenosis. The patients were eligible for both 

types of treatment. RHEIA trial was conducted across 48 European centres, with a total of 443 

women enrolled to the study. TAVI procedures were conducted using balloon-expandable 
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SAPIEN 3 and SAPIEN 3 ultra system, while surgeries used any commercially available 

bioprosthetic valves. At 1 years follow-up, the researchers reported lower rate of death from 

any cause, rate of stroke and rate of rehospitalization among TAVI group compared to SAVR. 

Also, TAVI was associated with a lower incidence of new-onset atrial fibrillation and a shorter 

hospitalization, but a higher rate of new pacemaker implantations [19].  

Kehdi et al. (2024) have conducted a randomized controlled clinical trial to assess the non-

inferiority of TAVI and fractional flow reserve (FFR)-guided percutaneous coronary 

intervention (PCI) compared to SAVR and coronary artery bypass grafting (CABG) in patients, 

over 70 years old, with severe, symptomatic aortic stenosis and complex coronary artery 

disease. The study was realised across 18 European centres and included a total of 172 patients, 

who were randomly assigned to TAVI plus PCI or SAVR plus CABG groups. FFR-guided PCI 

procedures were conducted mostly with intravenous or intracoronary adenosine, followed by a 

modern drug-eluting stent implantation. TAVI procedures used CoreValve Evolut R or 

CoreValve Evolut PRO valves. Two procedures could be conducted simultaneously or within a 

maximum 40 days delay. SAVR group received bioprosthetic aortic valves, CABG procedures 

used mostly arterial grafts. At 1 year follow-up TAVI plus PCI group presented a lower rate of 

death from any cause, lower rate of stroke and shorter hospitalization. SAVR plus CABG group 

was associated with a lower rate of pacemaker implantation, but a higher rate of  new-onset 

atrial fibrillation. Researchers have found TAVI plus PCI to meet superiority criteria compared 

to SAVR plus CABG [20]. 

In the DEDICATE-DZHK6 trial, researchers have examined the differences between safety and 

clinical outcomes of TAVI procedures compared to SAVR in patients with severe, symptomatic 

aortic stenosis, taking into account the gender criterion. A total of 1394 patients (43.3% women) 

with severe, symptomatic aortic stenosis and low to intermediate operative risk were enrolled 

to randomization in this study. After 1 year follow-up, researchers have reported a lower rate of 

death from all cause in both women and men, TAVI has been proven non-inferior to SAVR in 

that matter. Also, among both groups the incidence of strokes, major bleedings and myocardial 

infarction have been lower for TAVI patients. Similarly to previous research, TAVI was 

characterized by lower rate of new-onset atrial fibrillation, but higher rate of pacemaker 

implantation and vascular complications [21]. 

O’Hair et al. (2022) have reviewed data from two randomized controlled trials, with a total of 

2099 patients with severe aortic stenosis to assess and compare the rate of valve deterioration 

after TAVI and SAVR in patients with severe aortic stenosis. The researchers used the data from 
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CoreValve US High Risk Pivotal [23] and SURTAVI [24] randomized clinical trials. Patients 

have undergone either TAVI or SAVR, with a 5 year follow-up. Structural Valve Deterioration 

(SVD) was assessed using Doppler Echocardiography. Researchers have reported TAVI group 

to have a lower incidence of SVD after 5 years from valve implantation. SVD was also 

associated with a higher rate of death from all cause [22]. 

 

CONCLUSION 

The analysis of randomized controlled trials from the last 5 years shows that TAVI is a viable, 

safe and effective alternative to SAVR for patients with severe, symptomatic aortic stenosis 

with low to intermediate surgical risk. Research indicates that TAVI procedures were associated 

with lower rates of major bleeding, acute kidney injury and myocardial infarction and 

comparable or lower death rates. It also required shorter hospitalization, and led to faster 

recovery. Despite these positive results, some limitations persist. TAVI is still associated with a 

higher incidence of paravalvular leak, vascular complications and leads to pacemaker 

implantations more frequently than SAVR.  Keeping in mind these differences, TAVI and SAVR 

should be considered with attention to patient’s individual, clinical needs.  

There is still need for larger clinical trials, involving a broader spectrum of patients to assess 

the best, patient tailored, approach in treatment of aortic stenosis. 
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