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After Alain Cribier pioneered in 2002 the transfemoral
approach to transcutaneous aortic valve implantation
(TAVI) (1), the Leipzig Heart Center was the first to
perform a transapical TAVI in December 2004. TAVI
is now a treatment for patients with severe aortic
stenosis, that had previously been refused for surgery
due to prohibitively high surgical risk (2,3). This year
we celebrate the 10-year anniversary of this technology,
which was inevitably highly controversial in the beginning.
The number of TAVI procedures has increased worldwide
drastically and in particular in Germany, where now they
account for one-third of all isolated aortic valve operations.
Holzhey et al. from Leipzig Heart Center have recently
published one of the largest experiences with transapical
aortic valve implantation using the Sapien valve and its
various iterations (Cribier-Edwards, Edwards Sapien THYV,
Edwards Sapien XT; Edwards Lifesciences, Irvine, CA)
(4). Outcome data of this five-year single centre series
were presented according to the Valve Academic Research
Consortium (VARC) criteria (5). From 2006 to 2011, 439
patients with a mean logistic EuroSCORE of 29.7%=17.7%
and STS risk of mortality of 11.4%+7.6% were included.
It is of interest to note that during the study period the
number of conventional aortic valve replacements also
increased slightly, probably because after implement the
TAVI program more high-risk patients were referred and
secondary reflecting the increasing age of the general
population. Due to the early involvement of Leipzig Heart
Center in the development of the transapical approach the
number of transapical cases was high and not only patients
without femoral access were included, as reflected by
prevalence of peripheral artery disease in only 18% of cases.
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Procedural success was 90.2%, stroke occurred in 2.1% of
patients intraoperatively and a further 2.1% of patients had a
stroke during their hospital stay. Moderate or greater aortic
insufficiency due to paravalvular leak was present in 5.7%
of patients and in 34.3% of patients mild aortic insufficiency
was observed. Overall survival was 90% at 30days, 73% at
1 year , 68% at 2 years and 44% at 5 years (4). The overall
results of this study are very good, however, it is noteworthy
that a clear learning curve could be demonstrated with
statistically significant improvement after 150 procedures.
This emphasizes the role of proctoring during the early
phase of program development and the use of simulation
tools may be helpful to shorten the observed learning curve
for transapical aortic valve implantation.

The reported 30-day mortality in the Leipzig series (4)
was similar to that reported in previous registries: Canadian
registry, 10.4% (6); SOURCE registry, 8.5% (7); FRANCE
registry, 12.7% (8); German registry, 8.2% (9) and Italian
registry, 5.4% (10). However, despite the high procedural
success and good 30-day survival after transapical TAVI, recent
studies showed significant differences of one year survival
according to logistic EuroSCORE (with best results <15%
and <20%, respectively) and no significant difference
in mortality regarding transfemoral versus transapical
approach (11,12). Similar findings were observed in a
multimorbid, higly selected transapical patient collective,
when a “groin first” strategy for TAVI was followed (13).
These issues may be important for reimbursement in the
future due to limited financial resources. Recommendations
for TAVI in elderly patients must be based as well on quality
of life outcomes, implementation of frailty scoring may be
useful to identify patients, who are able to gain a functional

www.thecdt.org Cardiovasc Diagn Ther 2012;2(4):E1-E3



E2

benefit after TAVI (14).

Paravalvular leakage is so far the Achilles’ heel of TAVI and
recent studies clearly demonstrated the negative impact of
moderate to severe aortic regurgitation (AR) on survival (15),
even in cases of mild aortic regurgitation an AR-index <25
{AR-index = [(diastolic blood pressure - left ventricular
end-diastolic pressure)/ systolic blood pressure] x100} was
associated with an increased risk for one year mortality (16).
Aortic valve calcium scoring may be useful to predict the
risk of paravalvular leakage after TAVI (17) and detection of
severe calcifications in the left ventricular outflow tract may
be helpful to prevent annular tear, a rare, but devastating
complication after TAVI. Modifications of the valve design,
especially the “skirts”, may be useful to limit paravalvular
leakage in the future. At the moment, paravalvular leakage
and so far missing long-term results on hemodynamic
performance and longevity of leaflets after crimping may
prohibit the use of TAVI in younger patients and in patients
with low surgical risk. However, only the currently ongoing
randomized clinical trials will provide possible answers for
or against the use of TAVI in lower risk patients.

The transapical approach for TAVI, at least not inferior
to the transfemoral approach, may be even superior in the
long-term with decreased rates of stroke and potentially
better durability of leaflets due to less crimping. The use of
apical closure devices may reduce bleeding complications,
allow reaccess and may shift the transapical approach with
minithoracotomy to a complete percutaneous procedure.
The transapical approach, due to greater level of control for
valve deployment, may be more and more used for treatment
of high-risk patients with failing bioprostheses (18) and may
facilitate new techniques of valvular therapy (19): beating heart
mitral valve repair with neochordae (20) and deployment
of ascending aortic stent grafts for aortic dissections and
pseudoaneurysms (21,22) are on the horizon. However, only
time will tell.

Acknowledgements

Disclosure: The author declares no conflict of interest.

References

1. Cribier A, Eltchaninoff H, Bash A, et al. Percutaneous
transcatheter implantation of an aortic valve prosthesis
for calcific aortic stenosis: first human case description.
Circulation 2002;106:3006-8.

2. Leon MB, Smith CR, Mack M, et al. Transcatheter aortic

© Cardiovascular Diagnosis and Therapy. All rights reserved.

Beller. Experiences with transapical aortic valve implantation

10.

11.

12.

13.

www.thecdt.org

valve implantation for aortic stenosis in patients who cannot
undergo surgery. N Engl ] Med 2010;363:1597-607.

Smith CR, Leon MB, Mack M, et al. Transcatheter versus
surgical aortic valve replacement in high-risk patients. N
Engl ] Med 2011;364:2187-98.

Holzhey DM, Hinsig M, Walther T, et al. Transapical
aortic valve implantation — the Leipzig experience. Ann
Cardiothorac Surg 2012;1:129-37.

Leon MB, Piazza N, Nikolsky E, et al. Standardized
endpoint definitions for transcatheter aortic valve
implantation clinical trials: a consensus report from

the Valve Academic Research Consortium. Eur Heart J
2011;32:205-17.

Rodés-Cabau J, Webb JG, Cheung A, et al. Transcatheter
aortic valve implantation for the treatment of severe
symptomatic aortic stenosis in patients at very high or
prohibitive surgical risk: acute and late outcomes of the
multicenter Canadian experience. ] Am Coll Cardiol
2010;55:1080-90.

Thomas M, Schymik G, Walther T, et al. Thirty-day
results of the SAPIEN aortic Bioprosthesis European
Outcome (SOURCE) Registry: A European registry of
transcatheter aortic valve implantation using the Edwards
SAPIEN valve. Circulation 2010;122:62-9.

Eltchaninoff H, Prat A, Gilard M, et al. Transcatheter
aortic valve implantation: early results of the FRANCE
(French Aortic National CoreValve and Edwards) registry.
Eur Heart ] 2011;32:191-7.

Zahn R, Gehrkens U, Grube, et al. Transcatheter aortic
valve implantation: first results from a multi-centre real
world registry. Eur Heart J 2011;32:198-204.

Tamburino C, Capodanno D, Ramondo A, et al.

Incidence and predictors of early and late mortality after
transcatheter aortic valve implantation in 663 patients with
severe aortic stenosis. Circulation 2011:123:299-308.
Schymik G, Schrofel H, Schymik JS, et al. Acute and late
outcomes of transcatheter aortic valve implantation (TAVI)
for the treatment of severe symptomatic aortic stenosis

in patients at high- and low-surgical risk. J Interv Cardiol
2012;25:364-74.

Puls M, Viel T, Danner BC, et al. The risk-to-benefit ratio
of transcatheter aortic valve implantation in specific patient
cohorts: a single-centre experience. Clin Res Cardiol
2012;101:553-63.

Beller CJ, Schmack B, Seppelt P, et al. The groin first
approach for transcatheter aortic valve implantation: are
we pushing the limits for transapical implantation? Clin
Res Cardiol 2012. [Epub ahead of print].

Cardiovasc Diagn Ther 2012;2(4):E1-E3



Cardiovascular Diagnosis and Therapy, Vol 2, No 4 December 2012

14. Schoenenberger AW, Stortecky S, Neumann S, et al.

15.

16.

17.

Predictors of functional decline in elderly patients
undergoing transcatheter aortic valve implantation. Eur
Heart ] 2012. [Epub ahead of print].

Gotzmann M, Korten M, Bojara W, et al. Long-term
outcome of patients with moderate and severe prosthetic
aortic valve regurgitation after transcatheter aortic valve
implantation. Am J Cardiol 2012;110:1500-6.
Vasa-Nicotera M, Sinning JM, Chin D, et al. Impact

of paravalvular leakage on outcome in patients after
transcatheter aortic valve implantation. JACC Cardiovasc
Interv 2012;5:858-65.

Colli A, Gallo M, Bernabeu E, et al. Aortic valve calcium
scoring is a predictor of paravalvular aortic regurgitation
after transcatheter aortic valve implantation. Ann
Cardiothorac Surg 2012;1:156-9.

Cite this article as: Beller CJ. Transapical aortic

valve implantation — What have we learnt? Quo vadis?
Cardiovasc Diagn Ther 2012;2(4):E1-E3. DOI: 10.3978/
j.issn.2223-3652.2012.10.08

© Cardiovascular Diagnosis and Therapy. All rights reserved.

18.

19.

20.

21.

22.

www.thecdt.org

E3

Webb JG, Wood DA, Ye J, et al. Transcatheter valve-in-
valve implantation for failed bioprosthetic heart valves.
Circulation 2010;121:1848-57.

Shults C, Gunter R, Thourani VH. The versatility of
transapical access: will it lead to a completely new approach
to valvular surgery? Ann Cardiothorac Surg 2012;1:220-3.
Seeburger J, Borger MA, Tschernich H et al. Transapical
beating heart mitral valve repair. Circ Cardiovasc Interv
2010;3:611-2.

Uthoff H, Garcia-Covarrubias L, Samuels S, et al.
Transapical endovascular aortic repair to treat complex
aortic pathologies. Ann Thorac Surg 2012;93:1735-7.
Szeto WY, Moser WG, Desai ND, et al. Transapical
deployment of endovascular thoracic aortic stent graft for
an ascending aortic pseudoaneurysm. Ann Thorac Surg
2010;89:616-8.

Cardiovasc Diagn Ther 2012;2(4):E1-E3



