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State-of-the-art TAVI - How Much Minimalism is Enough?

TAVI de vanguardia. ; Cudnto minimalismo es suficiente?

EBERHARD GRUBE, MD, JAN-MALTE SINNING, MD

Since 2002, the treatment of severe aortic valve
stenosis has been revolutionized by introducing
transcatheter aortic valve implantation (TAVI) as
a complementary technique to surgical aortic valve
replacement (SAVR). During this time, TAVI has be-
come the standard of care for elderly patients with
severe aortic stenosis at low, intermediate, and high
surgical risk when the femoral approach can be im-
plemented safely. (1-4) 2016 was already a break-
through for this technology, as this was the first time
when overall in-hospital mortality after transvascu-
lar TAVI was numerically lower than after isolated
SAVR in Germany. Despite the fact that the patient
cohorts were completely different and SAVR patients
were at a numerically lower surgical risk, as indicated
by the German aortic valve score, similar in-hospital
survival was only found in the low-risk group, where-
as TAVI was superior in patients at intermediate,
high, and very high risk. (1-4)

The development was made possible by the in-
troduction of innovative transcatheter heart valves
(THVs) and refinement of technical skills that have
contributed to the decreased complication rates as-
sociated with TAVI. Increasing operator experience,
smaller sheath diameters, standardized pre-procedur-
al planning with the introduction of computed tomog-
raphy as gold standard, and improved vascular closing
techniques have resulted in significantly lower rates
of vascular complications. (5) Therefore, it is not sur-
prising that a so-called “event-free” TAVI procedure
has the lowest post-procedural morbidity and mortal-
ity. (6)

The next step is a simplification of the procedure,
which should contribute to a further decrease in com-
plications by rendering the procedure less invasive,
but also a reduction in procedural time and hospital
stay, as well as staff workload and costs. Moving to
conscious sedation without transesophageal echocar-
diography (TEE) guidance of the TAVI procedure,
abandonment of balloon aortic valvuloplasty (BAV)
for predilatation, avoidance of Foley and Swan-Ganz

catheters, and finally post-procedural transfer to in-
termediate care or even only telemetry units with
early ambulation, instead of an intensive care unit,
are options for achieving this ultimate refinement. (5)

In this issue of the Journal, Fava et al. assessed
the impact of a simplification of the TAVI procedure
[the so-called “minimalist approach” (MA)] on post-
procedural patient outcome in a single-center ex-
perience. (7) To this end, the authors compared 229
consecutive patients who underwent a MA-TAVI with
74 standard approach (SA) patients. The authors con-
cluded that their simplified TAVI approach proved to
be feasible and safe, as it reduced procedure duration
and in-hospital stay, with 30-day outcomes similar to
those of the SA, and providing better comfort for the
patient. Although the learning curve and increasing
operator experience may explain at least in part the
beneficial effect of the “minimalist approach”, (since
the first patients in their center were treated with SA-
TAVI and then the operators switched completely to
the MA-TAVI approach) the authors can be congratu-
lated for this important analysis.

They simplified their TAVI procedure over time by
implementing the following strategies:

CONSCIOUS SEDATION IN COMBINATION WITH LOCAL
ANESTHESIA

Although the first TAVI cases were initially per-
formed under conscious sedation, the TAVI procedure
was commonly carried out under general anesthesia
due to the surgical cutdown that was necessary in the
first trans-arterial procedures as a consequence of the
large sheath diameters and for better control of the
procedure itself. However, many issues are related to
general anesthesia such as hemodynamic instability,
greater need for inotropic drugs, higher risk of bleed-
ing, increased risk of pulmonary infection, extubation
difficulties or delay in patients with chronic pulmo-
nary disease, longer procedural duration and hospital
stay, and higher staff workload and global costs. (5)
Taken together, the avoidance of general anesthesia

REV ARGENT CARDIOL 2019;87:251-252. http://dx.doi.org/10.7775/rac.v87.i4.15984
SEE RELATED ARTICLE: Rev Argent Cardiol 2019;87:265-270. http://dx.doi.org/10.7775/rac.v87.i4.12015

Address for reprints: Eberhard Grube, MD, FACC, FSCAI, FAPSIC. Heart Center Bonn, Department of Medicine II. University Hospital Bonn.
Sigmund-Freud-Str. 25, 53105 Bonn, Germany. Phone: +49-228-287-15217 - Fax: +49-228-287-16423 - Email: grubee@aol.com



252

ARGENTINE JOURNAL OF CARDIOLOGY /VOL 87 N° 4 / AUGUST 2019

was one of the most important steps to give the TAVI
procedure a “PCI-like” character.

ROUTINE USE OF TRANSTHORACIC ECHOCARDIOGRAPHY
(TTE)

To move from general anesthesia to conscious seda-
tion, operators had to replace TEE guidance during
the TAVI procedure for the assessment of paravalvu-
lar leakage and valve function by a multi-modal ap-
proach using aortic root angiography, hemodynamic
parameters such as the aortic regurgitation index,
and transthoracic echocardiography. (8, 9)

PERCUTANEOUS CLOSURE DEVICE

Percutaneous closure has been adopted in routine
practice in most centers for transfemoral TAVI pro-
cedures. Although the surgical approach has been
reported to be associated with a low rate of vascular
complications and to provide a more direct control of
hemostasis, percutaneous closure is a less invasive
technique enabling conscious sedation instead of gen-
eral anesthesia and even more importantly a short-
er procedural time. Finally, this less invasive access
strategy results in shorter hospital stay.

STANDARDIZED VASCULAR COMPLICATION
MANAGEMENT

The implementation of a standardized vascular com-
plication management using a specific percutaneous
closure device with different escalation steps when
hemostasis is not achieved immediately, is essential to
limit access site complications, decrease morbidity and
mortality of the procedure, and to allow early discharge
of the patient. The common femoral artery puncture
site should be carefully selected on the CT scan or an-
giography before the procedure to avoid puncture of
the bifurcation and to allow as ultimate bailout ma-
neuver that a polytetrafluoroethylene (PTFE)-covered
stent can be placed to seal the access site.

ABANDONMENT OF FOLEY URINARY CATHETER AND
SWAN-GANZ RIGHT HEART CATHETER

These measures also contribute to a less invasive char-
acter of the TAVI procedure and help to avoid infec-
tions or, in the case of Foley urinary catheters,post-
procedural hematuria under dual anti-platelet therapy.

Taken together, this well written paper with its
careful analysis adds another piece to the puzzle and
nicely demonstrates that a simplification of the TAVI
procedure itself decreases its invasiveness and results
in an even lower rate of complications, shorter proce-
dural time, improved patient comfort, as well as de-
creased costs and staff workload. Further simplifica-
tion of the procedure itself and post-procedural care
will play a pivotal role to give TAVI a “PCI-like” char-
acter in the future.

Conflicts of interest
Dr. Grube is proctor for Medtronic and Boston Scientific and
has received speaker honoraria from Medtronic and Boston
Scientific. Dr. Sinning is proctor for Medtronic and has recei-
ved speaker honoraria and research grants from Medtronic,
Edwards Lifesciences, and Boston Scientific.

(See authors “s conflicts of interest forms on the website/
Supplementary material)

REFERENCES

1. Baumgartner H, Falk V, Bax JJ, De Bonis M, Hamm C, Holm PJ,
et al. 2017 ESC/EACTS Guidelines for the management of valvular
heart disease. Eur Heart J 2017;38:2739-91. http://doi.org/gcpth4

2. Gaede L, Blumenstein J, Liebetrau C, Dorr O, Kim WK, Nef H, et
al. Outcome after transvascular transcatheter aortic valve implanta-
tion in 2016. Eur Heart J. 2018;39:667-75. http://doi.org/gen85j

3. Mack MdJ, Leon MB, Thourani VH, Makkar R, Kodali SK, Russo
M, et al. Transcatheter Aortic-Valve Replacement with a Balloon-Ex-
pandable Valve in Low-Risk Patients. N Engl J Med. 2019;380:1695-
705. http://doi.org/c7pp

4. Mack MJ, Leon MB, Thourani VH, Makkar R, Kodali SK, Russo
M, et al. Transcatheter Aortic-Valve Replacement with a Balloon-Ex-
pandable Valve in Low-Risk Patients. N Engl J Med 2019;380:1695-
705. http://doi.org/c7pp

5. Akodad M, Lefevre T. TAVI: Simplification Is the Ultimate So-
phistication. Front Cardiovasc Med 2018;96:1-6. http://doi.org/c86k
6. Grube E, Sinning JM. The “Big Five” Complications After Trans-
catheter Aortic Valve Replacement: Do We Still Have to Be Afraid of
Them? JACC Cardiovasc Interv 2019;12:370-2. http://doi.org/c86m
7. Fava C, Gamboa B, Caponi G, Gémez C, Salmo F, Guevara E, et al.
Minimalist Approach for Percutaneous Aortic Valve Implantation.
Rev Argent Cardiol 2019;87:265-270

8. Sinning JM, Hammerstingl C, Vasa-Nicotera M, Adenauer V,
Lema Cachiguango SJ, Scheer AC, et al. Aortic regurgitation index
defines severity of peri-prosthetic regurgitation and predicts out-
come in patients after transcatheter aortic valve implantation. J Am
Coll Cardiol 2012;59:1134-41.

9. Sinning JM, Vasa-Nicotera M, Chin D, Hammerstingl C, Ghanem
A, Bence J, et al. Evaluation and Management of Paravalvular Aortic
Regurgitation After Transcatheter Aortic Valve Replacement. J Am
Coll Cardiol 2013;62:11-20. http://doi.org/f2mc3s



