I ORIGINAL ARTICLE

Comparison of the short-term safety and efficacy

of transcarotid and transfemoral access routes

for transcatheter aortic valve implantation

Damian Hudziak', Wojciech Wojakowski2, Marcin Malinowski', Radostaw Gocot', Aleksandra Zak’, tukasz Morkisz’,

Andrzej Ochata?, Radostaw Parma?, Grzegorz Smolka?, Joanna Ciosek?, Adrianna Nowak?, Michat Lelek3, Marek A. Deja'

1 Department of Cardiac Surgery, Medical University of Silesia, Katowice, Poland
2 Division of Cardiology and Structural Heart Diseases, Medical University of Silesia, Katowice, Poland
3 1stDivision of Cardiology, Medical University of Silesia, Katowice, Poland

KEY WORDS
aortic stenosis,
transcarotid access,
transcatheter aortic
valve implantation

EDITORIAL

by Conrotto, Bruno,
and D'Ascenzo,
seep.3

Correspondence to:

Damian Hudziak, MD, PhD,
Department of Cardiac Surgery,
Medical University of Silesia,

ul. Ziotowa 47, 40-635 Katowice,

Poland, phone: +4832359 86 44,

email: damhud@gmail.com
Received: September 4, 2020.
Revision accepted:

December 1, 2020.

Published online:

December 3, 2020.

Kardiol Pol. 2021; 79 (1): 31-38
d0i:10.33963/KP.15697
Copyright by the Author(s), 2021

ABSTRACT

BACKGROUND Transfemoral access is the preferred approach for transcatheter aortic valve implantation
(TAVI), as it is characterized by the lowest complication rate. In the majority of patients ineligible for
transfemoral access, the transcarotid approach can be used.

AIMS  This study aimed to compare short-term outcomes in 2 groups of patients treated with transcarotid
or transfemoral TAVL

METHODS  Aretrospective comparison included 265 patients in whom the TAVI procedure was performed
between 2017 and 2019 (transcarotid TAVI, n = 33; transfemoral TAVI, n =232). Preoperative characteristics,
procedural and postprocedural outcomes, as well as 30-day mortality were assessed.

RESULTS Compared with the transfemoral TAVI group, patients undergoing transcarotid TAVI presented
with a higher New York Heart Association (NYHA) functional class (median [interquartile range (IQR)],
3[3-3]vs 2[2-3]; P<0.001), a higher surgical risk (median [IQR] EuroSCORE1I, 6 [4.8-10.7] vs 4.8 [2.8-7.9];
P=0.003), and a higher incidence of peripheral artery disease (36.4% vs 18.1%; P=0.035). The median (IQR)
procedure duration in the transcarotid TAVI group was shorter than in patients undergoing transfemoral
TAVI (65 [60-80] min vs 90 [80-110] min; P <0.001, respectively). In both study groups, we noted a high
percentage of procedural success (transcarotid vs transfemoral TAVI, 96.9% vs 97.2%; P = 0.66). We found
no significant differences between transcarotid TAVI and transfemoral TAVIin terms of periprocedural and
30-day mortality as well as the number of strokes. Regardless of the access route chosen, echocardiographic
parameters and the NYHA class similarly improved compared with preprocedural data.

CONCLUSIONS Despite posing a higher baseline risk and presenting a greater anatomic complexity,
transcarotid access is safe and associated with 30-day outcomes similar to those observed for transfemoral
access. Importantly, procedural time was short and no periprocedural strokes or vascular complications
were reported.

INTRODUCTION According to the guidelines
of international societies (European Society of
Cardiology, European Association for Cardio-
-Thoracic Surgery, American College of Cardi-
ology, and American Heart Association), trans-
catheter aortic valve implantation (TAVI) us-
ing access through the femoral artery is a pre-
ferred treatment method in patients at high- and

medium-risk patients with severe aortic ste-
nosis. Also, according to the Society of Thorac-
ic Surgery and based on EuroSCORE, it can be
recommended in patients at lower surgical risk
who meet the criteria favoring TAVI over sur-
gical aortic valve replacement."? Unfortunate-
ly, the transfemoral access route can be used in
only about 80% to 85% of patients referred for
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WHAT'S NEW?

To our best knowledge, this is the first study reporting the early outcomes of
the largest group of patients after transcarotid transcatheter aortic valve
implantation (TAVI) in Poland. The transcarotid approach is less invasive than
transapical and transaortic access routes. Our results show the similar outcomes
and high safety of transcarotid access compared with the preferred transfemoral
access. Therefore, the transcarotid approach may be considered a first-choice
alternative in TAVI when transfemoral access cannot be used.
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TAVI, as a small vessel diameter and the pres-
ence of peripheral artery disease (PAD) consti-
tute contraindications to this approach.’*® In
the remaining patients, one of the alternative
access routes has to be used: transapical, trans-
aortic, transcarotid, trans-subclavian, or trans-
caval. Transapical access is associated with chest
injury caused by minithoracotomy and it pos-
es a higher risk of mortality and bleeding com-
plications than the transfemoral approach.””
On the other hand, access through the subcla-
vian artery is limited in patients who under-
went coronary artery bypass grafting in the past,
especially with the left internal mammary ar-
tery to the left anterior descending artery. Also,
the risk is higher after pacemaker implantation
in the subclavian area.”

In 2010, Modine et al' reported on the first
TAVI procedure performed through the left com-
mon carotid artery (CCA), which aroused great
interest. Since then, this approach has been used
as an alternative treatment method in patients
ineligible for transfemoral TAVI."”™ The aim of
our study (a registry including all consecutive
patients treated in a large academic medical cen-
ter) was to evaluate the early safety outcomes
and efficacy of transcarotid TAVI compared with
transfemoral TAVI.

METHODS In this retrospective study, we en-
rolled consecutive patients with severe symp-
tomatic aortic stenosis who were treated in our
hospital with transfemoral or transcarotid TAVI
between 2017 and 2019. All patients provided
written informed consent to undergo the TAVI
procedure according to eligibility evaluation. No
institutional review board or ethics committee
approval was required for this study. The results
were presented in line with the Valve Academic
Research Consortium-2 (VARC-2) consensus.””
The Heart Team decided about the access route
used for valve implantation. The decision was
based on the findings from multislice computed
tomography (MSCT) of the aorta and peripher-
al arteries, transthoracic echocardiography, and
coronary angiography. The 3Mensio program (Pie
Medical Imaging, Bilthoven, The Netherlands)
was used for the analysis of scans. Patients with
PAD, extensive calcifications, critical iliac artery
stenosis, or extreme tortuosity, as well as a small
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iliac artery diameter (<6 mm) were deemed in-
eligible for transfemoral TAVI. Also, significant
aortic disease at the level of the thoracic and
abdominal aorta, such as aneurysm, presence
of an aortic stent graft, large thrombus, chron-
ic aortic dissection, or excessive aortic tortuos-
ity, favored the choice of transcarotid access. In
this group of patients, the alternative method
of access was discussed (transcarotid or trans-
apical). A detailed protocol for the assessment of
transcarotid access and the surgical technique
was presented elsewhere.'® The method of achiev-
ing transfemoral access for TAVI did not differ
from that described by Grube et al.” Based on
the analysis of MSCT scans, patients had to have
the carotid artery diameter of at least 5.5 mm,
no significant ipsi- or contralateral (>50%) CCA
stenosis, and no significant calcifications in or-
der to be eligible for transcarotid TAVI. All pro-
cedures were performed by the Heart Team, in
a hybrid room, and under full or local anesthe-
sia. All patients were given antibiotics (cephazo-
lin 1.5 g) as prophylaxis against infectious en-
docarditis. After placing a vascular access cath-
eter (6F) in the carotid or femoral artery, hepa-
rin was administered (100 U/kg; activated clot-
ting time >250 s). Patients were monitored during
the whole procedure: intra-arterial blood pres-
sure and central venous pressure measurement,
evaluation of arterial blood saturation, and elec-
trocardiography were performed. In addition, ce-
rebral oximetry (INVOS 5100C, Medtronic, Dub-
lin, Ireland) was monitored during transcarotid
TAVI. In the majority of procedures, transthorac-
ic echocardiography was performed. In selected
cases, transoesophageal echocardiography was
also used. The electrode for pacing was placed
using a 6F sheath through the internal jugular
vein or the femoral vein. Follow-up arteriogra-
phy was carried out after removing the whole
system from the carotid artery.

Statistical analysis Data were presented as

mean (SD) if they followed normal distribution

or as median (interquartile range [IQR]) when

normality assumptions (Shapiro-Wilk test) were

not met. The study groups were compared using

the Mann-Whitney rank sum test. Categorical

data were expressed as a percentage and com-
pared with the %2 or Fisher exact tests. Two-way

repeated-measures analysis of variance was car-
ried out to test for the difference before and af-
ter the procedure between the groups. For 2-way
repeated-measures analysis of variance, non-
-normally distributed data were normalized by
logarithmic transformation. All statistical analy-
ses were performed with the SigmaPlot program,
version 12.5 (Systat Software, San Jose, Califor-
nia, Unites States) and the IBM SPSS software,
version 26.0 (IBM Corp., Armonk, New York,
Unites States). A P value less than 0.05 was con-
sidered significant.



TABLE1 Characteristics of the study patients
Characteristics Transcarotid TAVI (n=33)  Transfemoral TAVI (n = 232) Pvalue
Age,y 77 (72-85) 79 (74-83) 0.61
Male sex 17 (51.5) 101 (43.5) 0.45
BMI, kg/m? 28 (24-31.5) 28 (25-32) 0.54
NYHA class 3(3-3) 2(2-3) <0.001
EuroSCOREII, % 6(4.8-10.7) 4.8(2.8-1.9) 0.003
Cardiac comorbidities
Prior MI 11(33.3) 51(22) 0.18
Prior cardiac surgery 10(30.3) 67(28.9) 0.84
Prior PCI 14 (42.4) 88(37.9) 0.7
Atrial fibrillation 9(27.3) 62(26.7) >0.99
Pacemaker 1(3) 34(14.7) 0.09
Hypertension 33(100) 209 (90.1) 0.09
Other comorbidities
Dyslipidemia 24(72.7) 175(75.4) 0.83
Diabetes 19 (57.6) 100 (43.1) 0.13
COPD 8(24.2) 29(12.5) 0.09
PAD 12(36.4) 42 (18.1) 0.03
Prior stroke 1(3) 20(8.6) 0.48
Prior TIA 0 6(2.6) >0.99
Laboratory parameters
TNT, ng/ml 0.021(0.01-0.03) 0.019(0.01-0.003) 0.68
Creatinine, mg/dl 1.08(0.87-1.28) 1.05 (0.89-1.05) 0.88
Hemoglobin, g/I 12.9 (11.4-14.3) 12.7 (11.8-13.9) 0.67
Echocardiographic parameters
LVEF, % 50 (45-55) 55 (45-60) 0.56
PG, mm Hg 69 (59-89) 73 (60-90) 0.52
PG,,.,. MM Hg 42 (35.5-54.5) 42 (34-55.5) 0.64
AVA, cm? 0.7 (0.6-0.8) 0.7 (0.6-0.8) 0.46
Va0 M/S 4.1(3.8-4.6) 4.2 (3.7-4.6) 0.71

Data are presented as number (percentage) or median (interquartile range).

Abbreviations: AVA, aortic valve area; BMI, body mass index; COPD, chronic obstructive pulmonary disease; LVEF, left ventricular
ejection fraction; MI, myocardial infarction; NYHA, New York Heart Association; PAD, peripheral artery disease; PCI, percutaneous

coronary intervention; PG

max

, maximal aortic valve pressure gradient; PG

mean aortic valve pressure gradient; TAVI, transcatheter

mean’

aortic valve implantation; TIA, transient ischemic attack; TNT, troponin T; V, .., peak instantaneous transaortic velocity

RESULTS This retrospective study enrolled
265 patients (transcarotid TAVI, n = 33; trans-
femoral TAVI, n = 232) treated in the Upper
Silesian Medical Center of Medical Universi-
ty of Silesia in Katowice, Poland, between 2017
and 2019. The characteristics of the study pa-
tients are presented in TaBLE1. There were no dif-
ferences between the transfemoral TAVI and
transcarotid TAVI groups in terms of median
(IQR) age (77 [72-85] years vs 79 [74-83] years;
P =0.61) or male sex (43.5% vs 51.5%; P = 0.45).
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The baseline median (IQR) New York Heart As-
sociation (NYHA) functional class was high-
er in the transcarotid TAVI group (3 [3-3] vs
2 [2-3]; P <0.001). Patients undergoing transca-
rotid TAVI had a higher incidence of PAD than
those undergoing transfemoral TAVI (36.6% vs
18.1%; P = 0.03). Both study groups did not show
significant differences in terms of other comor-
bidities. Preoperative blood test results (tropo-
nin T, creatinine, and hemoglobin levels) and
echocardiographic parameters (left ventricular
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TABLE2 Perioperative outcomes of the study patients

Variable Transcarotid TAVI (n=33)  Transfemoral TAVI(n=232) Pvalue
Procedural success 32(96.9) 226 (97.2) 0.66
Procedural time, min 65 (60-80) 90 (80-110) <0.001
Prosthesis dislocation 0 5(2.2) 0.74
General anaesthesia 33(100) 110 (47.4) <0.001
Valve-in-valve procedure 0 17 (7.3) 0.14
Balloon aortic predilatation 4(12.1) 51(22) 0.25
Balloon aortic postdilatation 7(21.2) 40(17.2) 0.62
Coronary artery occlusion 0 3(1.3) >0.99
IABP 0 2(0.9) >0.99
Inotropic drugs 6(18.2) 64 (27.6) 0.29
Temporary pacemaker 9(27.3) 54(23.3) >0.99
Procedural mortality 1(3) 6(2.6) 0.66

Types of prostheses

Medtronic Evolut R 24(72.7) 123 (53) 0.05
Edwards-Sapien valve 8(24.2) 56 (24.1) 0.83
Abbott valve 1(3.1) 36 (15.6) 0.12
Symetis valve 0 16 (6.8) 0.24
Boston valve 0 1(0.4) 0.25

Data are presented as number (percentage) or median (interquartile range).

Abbreviations: IABP, intra-aortic balloon pump; others, see TABLE 1

ejection fraction, maximal aortic valve pressure
gradient [PG,__ ], mean aortic valve pressure gra-
dient [PG__ 1, aortic valve area, and peak in-
stantaneous transaortic velocity [V__ ]) were
similar between the groups. The median surgi-
cal risk assessed by EuroSCORE II was higher
in the transcarotid TAVI group compared with
the transfemoral TAVI group (6 [4.8-10.7] vs 4.8
[2.8-7.9]; P = 0.003].

The periprocedural results of the study pa-
tients are shown in m8Le2. The procedural success
rate was high in both groups: 96.9% for trans-
carotid TAVI and 97.2% for transfemoral TAVI
(P =0.66). All patients undergoing transcarotid
TAVI and only 47.4% of those undergoing trans-
femoral TAVI were operated on under general an-
esthesia (P <0.001). The types of TAVI prostheses
used and their percentage distribution were sim-
ilar between the groups (FiGUre ). However, there
was a tendency to use self-expanding valves (Co-
reValve, Evolut R, Medtronic, Minneapolis, Min-
nesota, United States) during transcarotid TAVI
procedures (72.2% vs 53%; P = 0.05). The medi-
an (IQR) procedure duration was substantial-
ly lower in the transcarotid TAVI group than in
the transfemoral TAVI group (65 [60-80] min vs
90 [80-110] min; P <0.001). We noted no differ-
ences regarding procedural parameters such as
balloon valvuloplasty performed before (12.1%
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vs 22%; P = 0.25) or after TAVI (21.2% vs 17.2%;
P =0.62) and the planned use of temporary rap-
id pacing during implantation (24.2% vs 23.3%;
P >0.99). There was a low rate of neurological
complications in the transcarotid TAVI group
(no strokes and a single case of transient isch-
emic attack [TIA; 3%]) (1aLe3). In the transfem-
oral TAVI group, the rate of strokes was 2.2%
(n = 5; P = 0.86 [versus the transcarotid TAVI
group]) and of TIA, 1.7% (n = 3; P = 0.86 [ver-
sus transcarotid TAVI group]). A low number of
VARC-2 events was noted in both transcarotid
and transfemoral TAVI groups (mortality dur-
ing the procedure [3% vs 2.6%; P = 0.66], 30-day
mortality [6.06% vs 4.32%; P = 0.99], myocardial
infarction [3% vs 3.4%; P = 0.69], vascular com-
plications [0% vs 1.7%; P >0.99], life-threatening
bleeding [0% vs 1.7%; P >0.99], coronary artery
occlusion [0% vs 1.3%; P >0.99], dysfunction of
the prosthesis that required conversion to surgi-
cal aortic valve replacement [0% vs 0%; P >0.99],
and acute renal failure that required renal re-
placement therapy [0% vs 0%; P >0.99]). The me-
dian time that patients spent in the intensive
care unit and the median total hospitalization
time were also similar in both study groups
(2 [2-3] vs 3 [2-4] days; P = 0.21 and 6 [6-7]
vs 6.5 [5-8] days; P = 0.19 in the transcarotid
and transfemoral TAVI groups, respectively). In
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FIGURE1 Types of valve prostheses used during transcarotid (A) and transfemoral (B) transcatheter aortic valve implantation procedures

Abbreviations: see TABLE1

TABLE3 Postoperative outcomes of the study patients

VEELIE Transcarotid TAVI (n = 33) Transfemoral TAVI (n = 232) Pvalue
MI 1(3) 8(3.4) 0.69
Life-threatening bleeding 0 4(1.7) >0.99
TIA 1(3) 4(1.7) 0.86
Stroke 0 5(2.2) 0.86
Tamponade 1(3) 3(1.3) 0.4
Major vascular complication 0 4(1.7) >0.99
Mechanical ventilation time, min 240 (90-390) 442.5 (285-558.7) <0.001
ICU stay, d 2(2-3) 3(2-4) 0.21
Hospital stay, d 6(6-7) 6.5(5-8) 0.19
Blood transfusion 3(9.1) 26(11.2) 0.49
New atrial fibrillation 2(6.3) 17 (7.3) 0.88
New pacemaker implantation 5(15.1) 28(12.1) 0.77
TNT, ng/ml 0.138(0.11-0.22) 0.131(0.08-0.19) 0.12
Creatinine, mg/dI 1.05(0.86-1.35) 1.05(0.86-1.31) 0.71
Hemoglobin, g/dl 11.3(9.9-11.9) 10.7 (9.8-11.9) 0.28
NYHA class 2(1-2) 1(1-1) 0.03
30-day mortality 2(6.06) 10(4.32) 0.99
Wound infection 0 7(3) 0.6
Echocardiographic parameters

LVEF, % 55 (50-60) 55 (45-56) 0.17
PG,,, mm Hg 15(12.6-18.7) 17 (13-22.7) 0.64
PG,,.. MM Hg 8(6-10) 9(7-12) 0.54
Vo M/S 1.9(1.7-2.1) 2.0(1.8-2.4) 0.07
PVL grade >2 2(6.1) 28(12.1) 0.46

Data are presented as number (percentage) or median (interquartile range).

Abbreviations: ICU, intensive care unit; PVL, paravalvular leak; others, see TABLE 1
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FIGURE2 Postoperative outcomes of transcarotid and transfemoral transcatheter aortic valve implantation compared between the study groups and with
the preoperative values: A - New York Heart Association functional class; B - left ventricular ejection fraction; € — mean aortic valve pressure gradient;
D - maximal aortic valve pressure gradient. Data normalized by logarithmic transformation are presented as mean (SD). Asterisks denote P <0.001.

Abbreviations: see TABLE 1
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the transfemoral TAVI group, the median (IQR)
time of intubation was 442.5 (285-558.7) min-
utes compared with 240 (90-390) minutes in
the transcarotid TAVI group (P <0.001). The rates
of new-onset atrial fibrillation (6.3% vs 7.3%;
P = 0.88) and need for permanent pacemaker
implantation (15.1% vs 12.2%; P = 0.77) were
similar in both groups. In a similar percent-
age of patients requiring temporary pacing af-
ter the procedure (9 of 33 patients [27.3%] vs
54 of 232 patients [23.3%] in the transcarot-
id and transfemoral TAVI groups, respective-
ly; P >0.99), conduction abnormalities subse-
quently resolved and in-hospital permanent
pacemaker implantation was avoided (4 of 9
patients 48.2% vs 26 of 54 patients [44.4%] in
the transcarotid and transfemoral TAVI groups,
respectively; P >0.99). Patients from the trans-
carotid TAVI group did not require more blood
transfusions during the early postoperative pe-
riod (9.1% vs 11.2%; P = 0.49) and we observed
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no wound infections following the procedure.
The comparison of changes in echocardiograph-
ic parameters (left ventricular ejection frac-
tion, PG__ , and PG__ ) and the NYHA func-
tional class showed no significant differences
between the study groups (FlGUre 2). Regardless
of the access route used, after the procedure,
we have noted a similar reduction in the aor-
tic valve pressure gradient (PG___and PG__ )
and an improved NYHA class (FiGure2) No case
of periprocedural myocardial infarction meet-
ing the VARC-2 criteria was reported.

DISCUSSION Transfemoral access for TAVI
is the most commonly used method in Europe
and North America because of its minimal in-
vasiveness and high safety.”® The introduction
of effective access site closure devices (Proglide,
Manta) and the reduction of the access sheath
size expand TAVI accessibility to patients with



peripheral vessels of small diameter. However,
despite these advancements, there are still pa-
tients who need alternative access routes for
TAVI. In our study group, transfemoral TAVI
was performed in 232 out of all 274 TAVI proce-
dures, which accounted for a rate of about 85%.
This is in line with findings reported by other
authors.”?’ In numerous centers, transapical
access represents the second most commonly
chosen approach; however, it is associated with
higher mortality and more frequent bleeding
complications’®?' compared with transfemoral
TAVI. The CCA, owing to its anatomy and su-
perficial location, provides convenient access
for a cardiac surgeon. The technique of carotid
artery preparation is similar to surgical endar-
terectomy and requires meticulous manipula-
tion with paying special attention to the laryn-
geal nerve and the jugular vein. The most com-
mon local complications related to obtaining
access include damage to the laryngeal nerve,
local hematoma, and wound infection.?? In our
study group, we did not observe any of these
complications. The biggest concern about trans-
carotid access for TAVI lies in the risk of neu-
rologic complications (stroke, TIA). These were
seen in 3% of our study patients in the transca-
rotid TAVI group (a single case of TIA that re-
solved after 2 hours) and 3.9% of the patients
in the transfemoral TAVI group. In a meta-
-analysis by Wee et al,”® the rate of cerebrovas-
cular events in a group of 364 patients under-
going transcarotid TAVI was 3.8%. Chamandi
et al? compared transcarotid TAVI with trans-
apical and transaortic approaches and showed
similar rates of stroke risk (2.1% in the trans-
carotid-access group and 3.5% in the trans-
apical/ transaortic-access group). On the oth-
er hand, Zhao et al*® and Liu et al?® analyzed
transfemoral and transapical access routes for
TAVT and reported the following rates of neu-
rologic complications: 4% vs 2.2% for trans-
femoral TAVI, respectively, and 4.7% vs 2.6%
for transapical TAVI, respectively; thus, no dif-
ference between both approaches was demon-
strated. According to Mylotte et al,"” the occur-
rence of neurologic complications (3.1% in 96
patients) during the transcarotid TAVI proce-
dure may be caused by: 1) embolization of ca-
rotid artery plaque due to arterial puncture and
instrumentation; 2) access site trauma provid-
ing a nidus for thrombosis with subsequent em-
bolization; 3) inadequate collateral perfusion
through the circle of Willis; and 4) emboliza-
tion of debris during balloon valvuloplasty or
transcatheter heart valve implantation. The key
approach to minimize the number of cerebral
events seems to include a proper patient eligibil-
ity evaluation based on MSCT findings, choice
of the artery of a larger diameter, lower tortu-
osity, being less calcified, and having a more fa-
vorable spatial relationship between the virtual
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CCA centerline and the plane of the aortic an-
nulus. Additionally, Mylotte et al®® and Debry
et al”’ suggested expanding diagnostic work-
up with the use of Doppler ultrasonography
and magnetic resonance imaging. The results
of brain magnetic resonance imaging in a small
group of patients after transfemoral TAVI and
transcarotid TAVI described by Stanska et al?®
showed that carotid access was safe and did
not increase the risk of neurologic complica-
tions. It is estimated that 70% to 80% of trans-
carotid TAVI procedures are performed through
the left CCA,?*? although some operators still
prefer the right CCA. In our analysis, 97% of pa-
tients have the procedure performed through
the left CCA. The minimal diameter of CCA
has not been agreed on, but, in our opinion, it
should be at least 6 mm.?* The smallest diame-
ter of the left carotid artery used by our team
for TAVI was 5.4 mm. We performed all trans-
carotid TAVI procedures in patients under gen-
eral anesthesia. In our view, general anesthe-
sia combined with intubation increases safety
by reducing uncontrolled movements of the pa-
tient. According to Debry et al,”’ a lower rate of
stroke (0% vs 8.1%; P <0.001) and shorter hos-
pitalization time (approximately 2 days) rep-
resent the advantages of local anesthesia over
general anesthesia. The results of most reports
on transcarotid and transfemoral TAVI showed
a satisfactory safety profile of both approach-
es. Also, transcarotid TAVI compared favorably
with transfemoral TAVI in terms of procedur-
al success, perioperative and 30-day mortality,
as well as other VARC-2 endpoints.'®23:24:27,23-31
This trend was also confirmed by our findings
(aBLes2 and 3). Paravalvular regurgitation, like
leaflet thrombosis, structural valve deterio-
ration, prosthesis—patient mismatch, and en-
docarditis, can lead to a faster development of
valve dysfunction.’ Our analysis showed no cor-
relation between the severity of paravalvular re-
gurgitation and the type of access route used.
Compared with alternative accesses through
the chest (transapical and transaortic), we did
not observe any influence of the approach used
on mortality, occurrence of neurologic compli-
cations, rate of permanent pacemaker implan-
tation, and vascular complications. However,
recent registries reported a lower incidence of
atrial fibrillation (3.2% vs 19%), bleeding (4.3%
vs 19.9%), acute renal failure (0% vs 12.1%), and
shorter time of hospitalization (6 vs 8 days)
in transcarotid TAVI compared with alterna-
tive access routes.”® Data from the French TAVI
Registry of 21611 patients, including 914 indi-
vuduals undergoing transcarotid TAVI, showed
the safety of transcarotid access.?* The safety of
access through the carotid artery with no ex-
cess of 30-day mortality was also confirmed in
an analysis of 11033 patients treated between
2013 and 2015 in France.?* At the early stage
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of the adoption of CCA access, a significantly
higher frequency of stroke, myocardial infarc-
tion, wound infections, and renal failure was
observed compared with patients undergoing
transfemoral TAVI. Still, patients selected for
transcarotid TAVI have more comorbidities and
present a higher baseline risk than those under-
going transfemoral TAVI.3*

Study limitations The presented analysis had
several limitations. The study was retrospective,
nonrandomized, and single-center. Only the ear-
ly results were assessed. Patients in the transca-
rotid TAVI group were more symptomatic and
had a higher EuroSCORE II risk than those in
the transfemoral TAVI group. On the other hand,
all transcarotid TAVI procedures were performed
in a consistent way, according to the institution-
al standard operating procedures. Importantly,
in all patients, transcarotid TAVI was performed
under brain oxygenation monitoring.

Conclusions Based on our registry, we can as-
sume that transcarotid access for TAVI is safe
and leads to outcomes similar to those of the
preferred transfemoral access. It can be recom-
mended as the first-choice secondary access
route in patients who are ineligible for trans-
femoral TAVI.
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