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In April 2002, the first transcatheter aortic valve implantation 
(TAVI) was performed in humans, still as an experimental 
procedure, in a patient with aortic stenosis and cardiogenic 
shock, unable to undergo surgical intervention, with this 
compassionate procedure being his only possibility to survive.1 
To get to this moment, much effort had already been taken 
into developing prototypes for almost 20 years previous, but 
probably Dr. Alain Cribier already had the idea, at that time 
of the first implant, of the revolution to come.2

After 21 years of the first case, TAVI has now come of age. 
Today, it is part of the routine of clinical cardiologists, who have 
come to trust it as a real alternative to conventional surgical 
treatment. TAVI has revolutionized how we treat the most 
prevalent valve disease in developed countries, affecting up 
to 7% of the population over 65.2

TAVI brought with it many novelties. One of them was 
the incorporation into hospitals of the so-called “heart 
teams,” that is, groups composed of clinical cardiologists, 
interventionists, and imaging specialists, in addition to 
cardiovascular surgeons and anesthesiologists, who began to 
meet systematically to discuss clinical cases, looking for the 
best alternative to treat a specific patient.3 In addition, from 
TAVI, the percutaneous treatment of structural heart diseases 
gained much momentum, and today we talk routinely about 
valve-in-valve repair, valve-in-mac, percutaneous implantation 
of the pulmonary prosthesis, edge-to-edge mitral repair, 
percutaneous tricuspid valve repair, occlusion of paravalvular 
leaks, among other procedures.

Over these years, TAVI has developed and changed a 
lot. Prostheses have evolved, making implantation easier, 
with more predictable results and low complication rates. 
In addition, some prostheses were manufactured with 
a recovery capacity before its final release, and with an 
easier access to the coronary ostia in future interventions.4 
These new technologies, and the trainning of heart teams 

have contributed to a significant decrease in complications 
associated with TAVI over these 21 years.5

The procedures have also become simpler, being performed 
under conscious sedation, without tracheal intubation, and 
with monitoring only by transthoracic echocardiography.6 
Currently, only cases with anatomical challenges, left ventricular 
dysfunction, or impossibility of using iodinated contrast due 
to renal dysfunction are performed with general anesthesia 
and three-dimensional transesophageal echocardiography.7 In 
other cases, transthoracic echocardiography (for diagnosis and 
during procedure, to evaluate complications) and computed 
tomography before the procedure (to define the anatomy 
of the aortic complex and the access route) are sufficient to 
support this intervention. This minimalist strategy resulted in 
substantial savings for TAVI.8

The evolution of TAVI has also made it possible to 
understand better its limitations, such as very small or very 
large annulus, calcification extending into the left ventricular 
outflow tract, advanced electrical disturbances, narrow sinuses 
of Valsalva, coronary ostia of low implant, narrow access ways 
and bicuspid valves.9 Although none of these are absolute 
contraindications, they imply greater risks, which are currently 
well known and can be considered by the heart team for 
decision-making, considering the clinical condition of the 
patient and the possibility of conventional surgery.

With all this background knowledge, international and 
Brazilian recommendations began to indicate TAVI for patients 
with aortic stenosis in the entire spectrum of operative risk, 
depending on the clinical situation.10-12 Within this context, 
the article of Diegoli et al.,13 published in this issue of 
Arquivos Brasileiros de Cardiologia, compiles results from 
large randomized trials that have been performed.13 When 
reanalyzing these data in a meta-analysis, they observed 
better outcomes in the low-surgical-risk population, for whom 
conventional surgery is still considered the first treatment 
option.10-12 The data analysis by Diegoli et al.13 raises questions 
about the future of treatment for aortic stenosis: will TAVI soon 
be the preferred strategy for all patients?13

The key to this answer rests on three main points: the 
durability of percutaneous prostheses compared to surgical 
prostheses, the presence of paraprosthetic leaks (still more 
frequent in TAVI than in surgical prostheses), and the need 
for pacemaker implantation, also more frequent in TAVI, 
as also demonstrated by Diegoli et al.,13 especially for self-
expanding prostheses.14

Regarding the first point, preliminary studies have shown 
similar outcomes in terms of structural degeneration, both for DOI: https://doi.org/10.36660/abc.20230401

1

https://orcid.org/0000-0002-1919-164X
https://orcid.org/0000-0002-0890-5870
mailto:davidbihan@uol.com.br
https://doi.org/10.36660/abc.20230401


Arq Bras Cardiol. 2023; 120(7):e20230401

Short Editorial

Le Bihan et al.
Transcatheter Aortic Valve Implantation

balloon-expandable and self-expandable prostheses, when 
compared to surgical prostheses.15-19 In addition, a cost-
effectiveness study showed a slight economic advantage for TAVI 
in the medium-term follow-up.16 However, for younger patients 
(below 70 years), we still do not have consistent data for the 
durability of TAVI prostheses compared to surgical prostheses.10

Regarding paraprosthetic leaks, they are infrequent in 
conventional surgery. It is a fact that with the new TAVI 
prostheses, their incidence has decreased; besides, even 
when present, they tend to decrease over time.5,20 However, 
its presence is relevant and has a negative impact on patient 
survival, even for cases considered as a mild regurgitation.21-25 
Furthermore, the need for pacemaker implantation, which 
occurs in approximately 17% of self-expandable TAVI prostheses 
compared to 6% of surgical prostheses,26 impacts long-term 
medical costs and patient mortality after TAVI.22,27,28

Finally, it is not well known how patients with implanted 
percutaneous aortic prostheses compare to those with 
surgically implanted prostheses, in case there is a need for 
surgical reintervention since the explantation of percutaneous 
prostheses seems to be more complex and possibly involves 
greater risk.

Therefore, despite the encouraging results presented by 
Diegoli et al.,13 caution is needed. The “TAVI Odyssey”2 is still 
happening before our eyes. Despite the excellent short-term 
results, there is still much to study. Reducing paraprosthetic 
leaks and the incidence of pacemakers are challenges ahead. 
Conventional surgery, which has also shown a great evolution 
in recent years, certainly has its space guaranteed nowadays 
for cases, not infrequent, in which anatomical limitations make 
TAVI a higher-risk procedure, regardless of the patient’s profile, 
as well as in the multivalvular diseases.

1. Cribier A, Eltchaninoff H, Bash A, Borenstein N, Tron C, Bauer F, et al. 
Percutaneous Transcatheter Implantation of an Aortic Valve Prosthesis 
for Calcific Aortic Stenosis: First Human Case Description. Circulation. 
2002;106(24):3006-8. doi: 10.1161/01.cir.0000047200.36165.b8.

2. Cribier AG. The Odyssey of TAVR from Concept to Clinical Reality. Tex Heart 
Inst J. 2014;41(2):125-30. doi: 10.14503/THIJ-14-4137.

3. Holmes DR Jr, Mack M. The Truly Functional Heart Team: The Devil 
Is in the Details. J Am Heart Assoc. 2020;9(8):e05035. doi: 10.1161/
JAHA.120.016306.

4. Santangelo G, Ielasi A, Pellicano M, Latib A, Tespili M, Donatelli F. An Update 
on New Generation Transcatheter Aortic Valves and Delivery Systems. J Clin 
Med. 2022;11(3):499. doi: 10.3390/jcm11030499.

5. Beohar N, Kirtane AJ, Blackstone E, Waksman R, Holmes D Jr, Minha S, et al. 
Trends in Complications and Outcomes of Patients Undergoing Transfemoral 
Transcatheter Aortic Valve Replacement: Experience from the PARTNER 
Continued Access Registry. JACC Cardiovasc Interv. 2016;9(4):355-63. doi: 
10.1016/j.jcin.2015.10.050.

6. Fröhlich GM, Lansky AJ, Webb J, Roffi M, Toggweiler S, Reinthaler M, et al. 
Local versus General Anesthesia for Transcatheter Aortic Valve Implantation 
(TAVR)--Systematic Review and Meta-Analysis. BMC Med. 2014;12:41. doi: 
10.1186/1741-7015-12-41.

7. Tamborini G, Fusini L, Gripari P, Muratori M, Cefalù C, Maffessanti F, et al. 
Feasibility and Accuracy of 3DTEE versus CT for the Evaluation of Aortic Valve 
Annulus to Left Main Ostium Distance Before Transcatheter Aortic Valve 
Implantation. JACC Cardiovasc Imaging. 2012;5(6):579-88. doi: 10.1016/j.
jcmg.2012.02.012.

8. Babaliaros V, Devireddy C, Lerakis S, Leonardi R, Iturra SA, Mavromatis K, 
et al. Comparison of transfemoral Transcatheter Aortic Valve Replacement 
Performed in the Catheterization Laboratory (Minimalist Approach) 
versus Hybrid Operating Room (Standard Approach): Outcomes and Cost 
Analysis. JACC Cardiovasc Interv. 2014;7(8):898-904. doi: 10.1016/j.
jcin.2014.04.005.

9. Yoon SH, Kim WK, Dhoble A, Pio SM, Babaliaros V, Jilaihawi H, et al. Bicuspid 
Aortic Valve Morphology and Outcomes after Transcatheter Aortic Valve 
Replacement. J Am Coll Cardiol. 2020;76(9):1018-30. doi: 10.1016/j.
jacc.2020.07.005.

10. Tarasoutchi F, Montera MW, Ramos AIO, Sampaio RO, Rosa VEE, 
Accorsi TAD, et al. Update of the Brazilian Guidelines for Valvular Heart 
Disease - 2020. Arq Bras Cardiol. 2020;115(4):720-75. doi: 10.36660/
abc.20201047.

11. 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. 
Eur Heart J. 2022;43(7):561-632. doi: 10.1093/eurheartj/ehab395.

12. Otto CM, Nishimura RA, Bonow RO, Carabello BA, Erwin JP 3rd, 
Gentile F, et al. 2020 ACC/AHA Guideline for the Management of 
Patients with Valvular Heart Disease: A Report of the American College 
of Cardiology/American Heart Association Joint Committee on Clinical 
Practice Guidelines. Circulation. 2021;143(5):e72-e227. doi: 10.1161/
CIR.0000000000000923.

13. Diegoli H, Alves MRD, Okumura LM, Kroll C, Silveira D, Furlan LHP. 
Implante Valvar Transcateter em Pacientes com Estenose Valvar Aórtica: 
Uma Overview de Revisões Sistemáticas e Metanálise Incluindo Múltiplas 
Populações. DOI: https://doi.org/10.36660/abc.20220701. Arq Bras 
Cardiol. 2023; 2023(7):e20220701.

14.  Ahmad Y, Howard JP, Arnold AD, Madhavan MV, Cook CM, Alu M, et al. 
Transcatheter versus Surgical Aortic Valve Replacement in Lower-Risk and 
Higher-Risk Patients: A Meta-Analysis of Randomized Trials. Eur Heart J. 
2023;44(10):836-52. doi: 10.1093/eurheartj/ehac642.

15. Stathogiannis K, Synetos A, Latsios G, Karanasos A, Trantalis G, Toskas P, et 
al. Long-Term Outcomes and Valve Performance in Patients Undergoing 
Transcatheter Aortic Valve Implantation. Am J Cardiol. 2021;147:80-7. doi: 
10.1016/j.amjcard.2021.02.006.

16. Galper BZ, Chinnakondepalli KM, Wang K, Magnuson EA, Lu M, Thourani 
VH, et al. Economic Outcomes of Transcatheter versus Surgical Aortic Valve 
Replacement in Patients with Severe Aortic Stenosis and Low Surgical Risk: 
Results from the PARTNER 3 Trial. Circulation. 2023;147(21):1594-605. 
doi: 10.1161/CIRCULATIONAHA.122.062481.

17. Stehli J, Dagan M, Duffy SJ, Morisset S, Vriesendorp P, Nanayakkara S, et 
al. Long-Term Valve Durability in Patients Undergoing Transcatheter Aortic 
Valve Implantation. Heart Lung Circ. 2023;32(2):240-6. doi: 10.1016/j.
hlc.2022.10.006.

18. Giudicatti L, Chieng D, Ireland K, Hillis G, Sanfilippo FM, Yong G. Long-Term 
Echocardiographic Follow-Up after Transcatheter Aortic Valve Implantation 
to Assess Structural Valve Deterioration and Bioprosthetic Valve Failure. 
Heart Lung Circ. 2022;31(4):559-65. doi: 10.1016/j.hlc.2021.11.006.

19. Barbanti M, Petronio AS, Ettori F, Latib A, Bedogni F, De Marco F, et al. 5-Year 
Outcomes after Transcatheter Aortic Valve Implantation with CoreValve 
Prosthesis. JACC Cardiovasc Interv. 2015;8(8):1084-91. doi: 10.1016/j.
jcin.2015.03.024.

20. Meneguz-Moreno RA, Castro-Filho A, Ramos AIO, Zumarraga M, Bihan DL, 
Barretto R, et al. Progression and Prognosis of Paravalvular Regurgitation After 

References

2

https://doi.org/10.36660/abc.20220701


Arq Bras Cardiol. 2023; 120(7):e20230401

Short Editorial

Le Bihan et al.
Transcatheter Aortic Valve Implantation

This is an open-access article distributed under the terms of the Creative Commons Attribution License

Transcatheter Aortic Valve Implantation. Arq Bras Cardiol. 2017;109(6):0. 
doi: 10.5935/abc.20170172.

21. Bouleti C, Himbert D, Iung B, Alos B, Kerneis C, Ghodbane W, et al. 
Long-Term Outcome after Transcatheter Aortic Valve Implantation. Heart. 
2015;101(12):936-42. doi: 10.1136/heartjnl-2014-306694.

22. Gilard M, Eltchaninoff H, Donzeau-Gouge P, Chevreul K, Fajadet J, Leprince 
P, et al. Late Outcomes of Transcatheter Aortic Valve Replacement in High-
Risk Patients: The FRANCE-2 Registry. J Am Coll Cardiol. 2016;68(15):1637-
47. doi: 10.1016/j.jacc.2016.07.747.

23. Yokoyama H, Sugiyama Y, Miyashita H, Jalanko M, Ochiai T, Shishido K, et al. 
Impact of Mild Paravalvular Regurgitation on Long-Term Clinical Outcomes 
after Transcatheter Aortic Valve Implantation. Am J Cardiol. 2023;191:14-
22. doi: 10.1016/j.amjcard.2022.12.002.

24. Deharo P, Leroux L, Theron A, Ferrara J, Vaillier A, Jaussaud N, et al. Long-
Term Prognosis Value of Paravalvular Leak and Patient-Prosthesis Mismatch 
following Transcatheter Aortic Valve Implantation: Insight from the France-
TAVI Registry. J Clin Med. 2022;11(20):6117. doi: 10.3390/jcm11206117.

25. Schoechlin S, Hein M, Brennemann T, Eichenlaub M, Schulz U, Jander N, 
et al. 5-Year Outcomes after Transcatheter Aortic Valve Implantation: Focus 
on Paravalvular Leakage Assessed by Echocardiography and Hemodynamic 
Parameters. Catheter Cardiovasc Interv. 2022;99(5):1582-9. doi: 10.1002/
ccd.30083.

26. Popma JJ, Deeb GM, Yakubov SJ, Mumtaz M, Gada H, O’Hair D, et al. 
Transcatheter Aortic-Valve Replacement with a Self-Expanding Valve in 
Low-Risk Patients. N Engl J Med. 2019;380(18):1706-15. doi: 10.1056/
NEJMoa1816885.

27. Bruno F, Pousa IM, Saia F, Vaira MP, Baldi E, Leone PP, et al. Impact of Right 
Ventricular Pacing in Patients With TAVR Undergoing Permanent Pacemaker 
Implantation. JACC Cardiovasc Interv. 2023;16(9):1081-91. doi: 10.1016/j.
jcin.2023.02.003.

28. Zito A, Princi G, Lombardi M, D’Amario D, Vergallo R, Aurigemma C, et 
al. Long-Term Clinical Impact of Permanent Pacemaker Implantation in 
Patients Undergoing Transcatheter Aortic Valve Implantation: A Systematic 
Review and Meta-Analysis. Europace. 2022;24(7):1127-36. doi: 10.1093/
europace/euac008.

3


