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CLINICAL RESEARCH

INTERVENTIONS FOR VALVULAR DISEASE AND HEART FAILURE
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Abstract

Aims: This study aimed to compare the clinical outcomes of patients undergoing transfemoral transcatheter
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o transcatheter aortic valve implantation (TAVI) via a percutaneous or surgical cut-down approach.
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e vascular
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Methods and results: Between October 2013 and July 2015, 586 patients underwent transfemoral
TAVI according to the Optimized CathEter vAlvular iNtervention (OCEAN)-TAVI registry (percutaneous
approach, n=305; surgical cut-down approach, n=281). After propensity matching, 166 patients underwent
transfemoral TAVI via each approach. Major vascular complications, as defined per the Valve Academic
Research Consortium-2 criteria, were found less frequently in patients who underwent a percutaneous
approach (15.1% vs. 27.1%, p<0.01), and femoral artery injuries requiring surgical repair were mostly the
result of a closure device failure (seven cases, 4.2%). In these patients, major bleeding was less (7.2% vs.
16.9%, p=0.01) and blood transfusion less frequent (21.1% vs. 38.0%, p<0.01); therefore, cases of acute
kidney injury (AKI) were rare (6.0% vs. 15.1%, p<0.01).

Conclusions: Transfemoral TAVI using the percutaneous approach proved safe and feasible and
resulted in fewer major vascular complications, bleeding and AKI events compared to the surgical cut-
down approach.
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Abbreviations

AKI acute kidney injury
ICU intensive care unit
IGR interquartile range

MSCT  multislice computed tomography
O0CEAN Optimized CathEter vAlvular iNtervention
VARC-2 Valve Academic Research Consortium-2

Introduction

Transcatheter aortic valve implantation (TAVI) has become an
essential part of everyday practice in the treatment of patients with
severe symptomatic aortic stenosis who are ineligible or otherwise
considered to be at high risk of complications for conventional
surgical aortic valve replacement'?. Various access routes have
been described in TAVI procedures*’. First-generation transfemo-
ral TAVI devices required larger calibre sheaths with 22 or 24 Fr
inner diameters, requiring the use of surgical cut-down and closure
to ensure appropriate access and haemostasis. However, the sur-
gical approach is associated with wound complications that may
delay the early mobilisation of aged patients®. Recently, sheath
diameters have decreased. Despite the sheath diameter reduc-
tion, vascular complications, as defined under the Valve Academic
Research Consortium-2 (VARC-2) criteria’, remain a serious con-
cern associated with the transfemoral TAVI procedure. The per-
cutaneous approach for femoral access in transfemoral TAVI is
a powerful alternative to the surgical approach and has become
mainstream with reduced sheath diameters. However, little is
known about the advantages and disadvantages of this percutane-
ous approach in patients with limited iliofemoral access, such as
our cohort. The aim of this study was to compare the percutane-
ous and surgical cut-down approaches with regard to the clinical

outcomes of patients undergoing transfemoral TAVI.

Methods

PATIENT POPULATION

The Optimized CathEter vAlvular iNtervention (OCEAN)-
TAVI registry is a Japanese multicentre prospective registry.
Between October 2013 and July 2015, 749 patients in this reg-
istry with symptomatic severe aortic stenosis underwent TAVI
using the Edwards SAPIEN XT prosthesis (Edwards Lifesciences,
Irvine, CA, USA) via the transfemoral or transapical approach.
All surgeons used 16/18/20 Fr expandable eSheaths (Edwards
Lifesciences) with valve sizes of 20/23/26/29 mm. Among the
749 patients, 586 (78.2%) underwent TAVI via the transfemo-
ral access. Among those treated via the transfemoral approach,
305 (52.0%) underwent percutaneous femoral artery access using
the Perclose ProGlide® suture-mediated closure system (Abbott
Vascular, Santa Clara, CA, USA). In contrast, 281 (48.0%) were
accessed via surgical cut-down and closure. In all of the institu-
tions, the surgical cut-down approach was performed by a cardiac
or vascular surgeon. The choice of closure method for femoral
arterial access was determined at the discretion of each centre
after discussion by the surgical team. All institutions used both
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approaches. The percutaneous or surgical approach was chosen
by each operator according to vessel calcification, tortuosity, and
vessel size. Furthermore, the vascular access strategy was always
determined prior to the procedure.

VESSEL CHARACTERISATION AND DEFINITIONS

The minimal luminal diameters of the iliofemoral arteries on the
vascular access side were measured using multislice computed
tomography (MSCT). Vessel tortuosity and calcifications were
evaluated using MSCT as previously described'*!". Tortuosity was
graded as none, mild (30°-60°), moderate (60°-90°), or severe
(>90°). MSCT calcification was graded as none, mild (some
calcification), moderate (the arterial course can be seen without
contrast dye injection), or severe (heavily calcified iliofemoral
arteries)'>!®. The sheath-to-femoral artery ratio was defined as the
ratio of the sheath’s outer diameter to the femoral artery’s minimal
luminal diameter?®, which was calculated for all patients.

VASCULAR COMPLICATION DEFINITIONS

Major vascular complications included any aortic dissection, aortic
rupture, annulus rupture, left ventricle perforation, access-site, or
access-related vascular injuries leading to death or life-threatening
bleeding, distal embolisation, unplanned intervention, new ischae-
mia, and nerve injury. Complications not meeting these criteria
were identified as minor vascular complications. The management

of vascular complications was left to the physician’s discretion.

BLEEDING AND DEFINITIONS

Definitions of bleeding were also framed in accordance with the
VARC-2 criteria. Life-threatening bleeding is defined as that caus-
ing hypovolemic shock or severe hypotension requiring vasopres-
sors or surgery, an overt source of bleeding with a decrease in
haemoglobin levels >5 g/dL or requiring a red blood cell transfu-
sion of >4 units. Major bleeding is defined as a decrease in haemo-
globin levels >3 g/dL or requiring a transfusion of two or three units
of whole blood. Minor bleeding is defined as any bleeding worthy
of clinical mention that does not qualify as life-threatening or major.

ACUTE KIDNEY INJURY AND DEFINITIONS

Acute kidney injury (AKI) was divided into stages 1-3 in accord-
ance with the VARC-2 criteria. Stage 3 is an increase in serum cre-
atinine to >300%, serum creatinine of >4.0 mg/dL with an acute
increase >0.5 mg/dL, urine output <0.3 mL/kg/hr for 24 hours
or anuria for >12 hours. Stage 2 is an increase in serum creati-
nine to 200-299%, urine output <0.5 mL/kg/hr for >12 hours but
<24 hours. Stage 1 is an increase in serum creatinine to 150-199%,
urine output <0.5 mL/kg/hr for >6 hours but <12 hours.

STATISTICAL ANALYSIS

Quantitative variables were assessed for normal distribution with
the Shapiro-Wilk test and expressed as median and interquartile
range (interquartile range [IQR], 25-75%). Qualitative variables

are expressed as numeric values and percentages. A comparison
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of quantitative variables was performed using the Mann-Whitney
U test. The chi-square test or Fisher’s exact test was used to com-
pare qualitative variables. The propensity score was calculated
using a non-parsimonious multivariate logistic regression model.
We performed rigorous adjustment for significant differences in
the baseline clinical characteristics and procedural variables of
patients with propensity score matching using the following algo-
rithm: nearest neighbour matching with a calliper width of 0.1
standard deviation of the propensity score and no replacement.
The propensity score comprised the variables sex, age at time of
TAVI, body surface area, chronic kidney disease >stage 2 (esti-
mated glomerular filtration rate <60 mL/min/1.73 m?), aortic valve
area, femoral artery diameter, external iliac diameter, common
iliac diameter, minimal lumen diameter of the iliofemoral artery,
greater than mild calcification degree, greater than mild tortuosity
degree, outer sheath diameter, eSheath diameter, valve size, and
left ventricular ejection fraction <40%. After matching, continu-
ous variables were compared using the Wilcoxon signed-rank test.
Differences for matched categorical variables were analysed with
McNemar’s test. Statistical significance was defined as values of
p<0.05. All data were processed using SPSS statistical software,
Version 20.0 (IBM Corp., Armonk, NY, USA).

Results

PATIENT CHARACTERISTICS AND PROCEDURAL VARIABLES
Baseline clinical and procedural characteristics of the two study
groups are presented in Table 1. In this study, no case converted
from the percutaneous to the surgical approach. Propensity score
matching based on baseline characteristics and anatomic and
procedural data resulted in 166 patients who underwent the per-
cutaneous approach: this cohort was identified as the “percutane-
ous group”. These patients were matched with 166 patients who
underwent the surgical cut-down approach, those comprising the
“surgical group” (Figure 1). Propensity score matching revealed
that the groups were well matched with no significant differ-
ences in baseline characteristics or procedural variables (Table 2).
The Hosmer-Lemeshow goodness-of-fit test for this model had
a p-value of 0.95, and we calculated an area under the receiver

operating characteristic curve of 0.67.

PROCEDURAL AND IN-HOSPITAL OUTCOMES AND
COMPLICATIONS

Procedural and in-hospital outcomes and complications are sum-
marised in Table 3 after propensity score matching. Procedural
and anaesthesia times were significantly shorter for the percutane-
ous group. The incidence of major vascular complications as per
the VARC-2 criteria was more rarely encountered in the percuta-
neous group (15.1% vs. 27.1%, p<0.01). Complications of major
and minor bleeding per the VARC-2 criteria were more rarely seen
in the percutaneous group (7.2% vs. 16.9%, p=0.01; 10.8% vs.
21.1%, p=0.02, respectively). Fewer transfusions were required in
the percutaneous group (21.1% vs. 38.0%, p<0.01). Cases of AKI
were significantly rare among the percutaneous group (6.0% vs.

OCEAN-TAVI registry (n=749) |

........ >[ Non TF-TAVI (n=163) |

[ TFTAVI (n=586) |

T

Percutaneous approach Surgical cut-down approach
(n=305) (n=281

“Percutaneous group”
after PS matching
(n=166)

“Surgical group”
after PS matching
(n=166)

Figure 1. Study population. OCEAN: Optimized CathEter vAlvular
iNtervention; PS: propensity score; TAVI: transcatheter aortic valve
implantation; TF: transfemoral

15.1%, p<0.01). Length of stay in the intensive care unit (ICU)
and hospitalisation duration following TAVI were shorter in the
percutaneous group.

ACCESS-RELATED VASCULAR COMPLICATIONS AND REPAIR
A description of vascular complications and iliofemoral artery
repair performed after propensity score matching is detailed
in Table 4. Access-site bleeding was significantly rare (15.7%
vs. 30.1%, p<0.01), and femoral artery injuries requiring surgi-
cal repair were mostly the result of closure device failure (seven
cases, 4.2%).

Discussion

This study compared the efficacy and safety of transfemoral
TAVI using the percutaneous or surgical cut-down approach.
Transfemoral TAVI using the percutancous approach has been
proven safe and feasible, resulting in similar acute and subacute
outcomes compared to those seen with the surgical cut-down
approach in this study. The percutaneous approach can be the pre-
ferred method of choice, especially for elderly patients requiring
shorter procedural time, short anaesthetic time, and shorter length
of ICU stay. The present study demonstrates that routine applica-
tion of the percutaneous approach can be advantageous in patients
undergoing transfemoral TAVI.

In the transfemoral TAVI procedure, the vascular complications
per the VARC-2 criteria present a serious problem for patients.
Previous studies demonstrated that the frequency of vascular com-
plications was lower using the surgical cut-down approach'* or
a comparable method'. Complications of the iliac artery are more
likely to cause haemodynamic failure; however, the incidence
of complications in the iliac artery was extremely low in this
study. On the other hand, the majority of vascular complications
observed in the surgical cut-down approach consisted of bleeding
from the wound. Moreover, in the percutaneous approach, surgi-
cal repairs primarily consisted of closure device failure. We think
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Table 1. Baseline clinical characteristics and procedural variables (bhefore matching).

Variables Overall n=586 Percutaneous n=305 |Surgical cut-down n=281

Clinical variables
Age, years 85 (82-88) 85 (81-87) 85 (82-88) 0.84
Male sex 191 (32.6%) 114 (37.4%) 77 (27.4%) 0.01
Body mass index, kg/m? 22.0(19.6-24.6) 21.4(19.3-21.4) 22.4 (19.8-24.9) 0.12
Body surface area, m? 1.40 (1.30-1.54) 1.40 (1.32-1.56) 1.43 (1.30-1.55) 0.08
Hypertension 441 (75.3%) 237 (77.7%) 204 (72.6%) 0.15
Hyperlipidaemia 237 (40.4%) 116 (38.0%) 121 (43.1%) 0.22
NYHA Class II/IV 285 (48.6%) 146 (47.9%) 139 (49.5%) 0.70
Previous myocardial infarction 45 (7.7%) 21 (6.9%) 24 (8.5%) 0.45
Previous PCI 157 (26.8%) 76 (24.9%) 81 (28.8%) 0.29
Previous CABG 34 (5.8%) 14 (4.6%) 20 (7.1%) 0.19
Peripheral artery disease 54 (9.2%) 25 (8.2%) 29 (10.3%) 0.38
Chronic obstructive pulmonary disease 113 (19.3%) 58 (19.0%) 55 (19.6%) 0.87
CKD >stage 2 375 (64.0%) 174 (57.0%) 201 (71.5%) <0.01
STS score, % 6.7 (4.5-9.0) 6.6 (4.3-9.3) 6.2 (4.4-9.2) 0.61
Haemoglobin, g/dI 11.1 (10.1-12.4) 11.3(10.2-12.5) 11.1(10.0-12.3) 0.5
LVEF <40% 35 (6.0%) 9 (3.0%) 26 (9.3%) <0.01
Aortic valve area, cm?2 0.62 (0.51-0.75) 0.60 (0.50-0.72) 0.64 (0.55-0.78) <0.01
Aortic valve area index, cm?/m? 0.43 (0.36-0.51) 0.42 (0.36-0.50) 0.45 (0.37-0.53) 0.04
Mean pressure gradient, mmHg 48 (39-62) 48 (40-62) 48 (38-62) 0.37
Moderate/severe aortic regurgitation 65 (11.1%) 30 (9.8%) 35 (12.5%) 0.31
Moderate/severe mitral regurgitation 57 (9.7%) 24 (7.9%) 33 (11.7%) 0.11
Femoral artery diameter, mm 6.8 (6.2-7.5) 6.7 (6.2-7.5) 6.8 (6.1-7.5) 0.30
External iliac artery diameter, mm 6.7 (6.2-7.4) 6.7 (6.2-7.3) 6.7 (6.1-7.4) 0.15
Common iliac diameter, mm 7.9 (6.9-8.9) 7.7 (6.9-8.7) 7.8 (6.8-8.9) 0.75
Minimal artery diameter, mm 6.4 (6.0-7.0) 6.4 (6.0-6.9) 6.4 (6.0-7.0) 0.76
Moderate/severe calcification 113 (22.1%) 54 (20.5%) 59 (23.8%) 0.36
Moderate/severe tortuosity 108 (21.1%) 47 (17.8%) 61 (24.6%) 0.06
SAPIEN XT 20 mm 9 (1.5%) 7 (2.3%) 2 (0.7%) <0.01
SAPIEN XT 23 mm 386 (65.9%) 219 (71.8%) 167 (59.4%)
SAPIEN XT 26 mm 176 (30.0%) 71 (23.3%) 105 (37.4%)
SAPIEN XT 29 mm 15 (2.6%) 8 (2.6%) 7 (2.5%)

esheaths
16 Fr 354 (60.4%) 207 (67.9%) 147 (562.3%) <0.01
18 Fr 217 (37.0%) 90 (29.5%) 127 (45.2%)
20 Fr 15 (2.6%) 8 (2.6%) 7 (2.5%)
Outer sheath diameter, mm 6.7 (6.7-7.2) 6.7 (6.7-7.2) 7.2 (6.7-7.2) <0.01
Sheath femoral artery ratio, mm 1.02 (0.92-1.11) 1.02 (0.92-1.11) 1.03 (0.94-1.12) 0.10

intervention; STS score: Society of Thoracic Surgeons score

Values are expressed as n (%) or median (IQR). CABG: coronary artery bypass graft; CKD: chronic kidney disease (eGFR <60 ml/min/1.73 m?2);
eGFR: estimated glomerular filtration rate; LVEF: left ventricular ejection fraction; NYHA: New York Heart Association; PCI: percutaneous coronary

that closure device failure remains a serious concern associated
with percutaneous approach TAVI and estimate that these compli-
cations are due to extended procedure time. Procedural duration
and time under anaesthesia were shorter using percutaneous access
in this study. Notably, shortening the time under general anaesthe-
sia is considered to support a good prognosis, especially among

elderly patients. The percutaneous approach is easily performed
under local anaesthesia due to its less invasive nature, whereas
the surgical cut-down approach is difficult to perform under
local anaesthesia. Moreover, the percutaneous group experienced
shorter ICU and hospital stay lengths after transfemoral TAVI,

which is consistent with the results from previous studies'>!c.
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Table 2. Baseline clinical characteristics and procedural variables (after matching).

Variahles Overall n=332 Percutaneous group n=166| Surgical group n=166 | p-value

Clinical variables

Age, years 85 (82-88) 86 (83-88) 85 (82-88) 0.52
Male sex 92 (27.7%) 46 (27.7%) 46 (27.7%) 1.0
Body mass index, kg/m?2 21.9(19.8-24.8) 22.0(19.9-24.8) 22.1(19.8-24.9) 0.92
Body surface area, m? 1.41 (1.29-1.53) 1.41(1.29-1.53) 1.41 (1.31-1.54) 0.79
Hypertension 256 (77.1%) 134 (80.7%) 122 (73.5%) 0.12
Hyperlipidaemia 122 (36.7%) 56 (33.7%) 66 (39.8%) 0.26
NYHA Class I11/IV 150 (45.2%) 70 (42.2%) 80 (48.2%) 0.27
Previous myocardial infarction 30 (9.0%) 13 (7.8%) 17 (10.2%) 0.44
Previous PCI 88 (26.5%) 41 (24.7%) 47 (28.3%) 0.46
Previous CABG 23 (6.9%) 9 (5.4%) 14 (8.4%) 0.28
Peripheral artery disease 27 (8.1%) 12 (7.2%) 15 (9.0%) 0.55
Chronic obstructive pulmonary disease 69 (20.8%) 35(21.1%) 34 (20.5%) 0.89
CKD >stage 2 223 (67.2%) 115 (69.3%) 108 (65.1%) 0.41
STS score, % 6.8 (4.7-9.4) 7.1(4.7-9.4) 6.2 (4.7-9.3) 0.43
Haemoglobin, g/dI 11.1 (10.1-12.3) 11.1 (10.2-12.4) 11.1 (10.1-12.3) 0.89

Echocardiographic variables

Multidetector computed tomography variable

LVEF <40% 12 (3.6%) 5(3.0%) 7 (4.2%) 0.56
Aortic valve area, cm? 0.62 (0.53-0.65) 0.63 (0.53-0.76) 0.62 (0.54-0.75) 0.91
Aortic valve area index, cm2/m? 0.44 (0.37-0.52) 0.44 (0.38-0.54) 0.44 (0.37-0.52) 0.56
Mean pressure gradient, mmHg 48 (38-63) 46 (38-59) 51 (38-67) 0.24
Moderate/severe aortic regurgitation 30 (9.0%) 13 (7.8%) 17 (10.2%) 0.44
Moderate/severe mitral regurgitation 30 (9.0%) 13 (7.8%) 17 (10.2%) 0.44

|

Prostheses
SAPIEN XT 20 mm

6 (1.8%)

4 (2.4%)

Femoral artery diameter, mm 6.8 (6.3-7.5) 6.8 (6.3-7.5) 6.7 (6.2-7.5) 0.27
External iliac artery diameter, mm 6.7 (6.3-7.4) 6.7 (6.3-7.4) 6.7 (6.2-7.4) 0.37
Common iliac diameter, mm 8.0 (6.9-9.0) 8.1 (7.2-9.0) 7.8 (6.7-9.0) 0.23
Minimal artery diameter, mm 6.4 (6.0-7.0) 6.5 (6.1-7.0) 6.4 (6.0-7.1) 0.38
Moderate/severe calcification 70 (21.1%) 34 (20.5%) 36 (21.7%) 0.79
Moderate/severe tortuosity 67 (20.2%) 39 (23.5%) 28 (16.9%) 0.13

2 (1.2%)

SAPIEN XT 23 mm

220 (66.3%)

110 (66.3%)

110 (66.3%)

SAPIEN XT 26 mm

97 (29.2%)

48 (28.9%)

49 (29.5%)

SAPIEN XT 29 mm

9 (2.7%)

4 (2.4%)

5 (3.0%)

0.85

16 Fr 204 (61.4%) 104 (62.7%) 100 (60.2%)

18 Fr 119 (35.8%) 58 (34.9%) 61 (36.7%) 0.88
20 Fr 9(2.7%) 4 (2.4%) 5(3.0%)

Outer sheath diameter, mm 6.7 (6.7-7.2) 6.7 (6.7-7.2) 6.7 (6.7-7.2) 0.56
Sheath femoral artery ratio, mm 1.02 (0.92-1.10) 1.02 (0.92-1.08) 1.03 (0.93-1.11) 0.21

STS score: Society of Thoracic Surgeons score

Values are expressed as n (%) or median (IQR). CABG: coronary artery bypass graft; CKD: chronic kidney disease (eGFR <60 ml/min/1.73 m?2); eGFR:
estimated glomerular filtration rate; LVEF: left ventricular ejection fraction; NYHA: New York Heart Association; PCl: percutaneous coronary intervention;

Additionally, prolonging the length of stay impairs long-term sur-

vival'’. Shortening the length of stay particularly benefits aged

patients, since it may prevent the exacerbation of dementia and

decline in the performance of daily activities.

Concerning the incidence of bleeding complications, a previous

study demonstrated that minor bleeding as per the VARC-2 criteria

was more often seen with the surgical cut-down approach than

with the percutaneous approach'®. A recent study found that vas-

cular closure devices for common femoral artery haemostasis were

rarely associated with major bleeding in transfemoral TAVI". This

study reported that bleeding events and blood transfusion inter-

ventions occurred more frequently in cases of more severe AKI.



Table 3. In-hospital outcomes and complications (after matching).

Variables Overall n=332

Procedural outcomes

Approaches to transfemoral TAVI

Percutaneous group n=166 | Surgical group n=166

Vascular complications

Contrast, ml 130 (92-170) 129 (100-153) 127 (81-182) 0.84
Procedural time, min 84 (64-105) 65 (54-90) 95 (81-117) <0.01
Anaesthetic time, min 155 (138-181) 151 (133-170) 163 (142-195) <0.01

Bleeding

Any 123 (37.0%) 54 (32.5%) 69 (41.6%) 0.12
Major 70 (21.1%) 25 (15.1%) 45 (27.1%) <0.01
Minor 53 (16.0%) 29 (17.5%) 24 (14.5%) 0.47

Acute kidney injury

Any 108 (32.5%) 37 (22.3%) 71 (42.8%) <0.01
Life-threatening 15 (4.5%) 7 (4.2%) 8 (4.8%) 0.78
Major 40 (12.0%) 12 (7.2%) 28 (16.9%) 0.01
Minor 53 (16.0%) 18 (10.8%) 35 (21.1%) 0.02
Blood transfusion 98 (29.5%) 35 (21.1%) 63 (38.0%) <0.01

Post implantation
Length of stay in ICU, days 1(1-3)

Any 35 (10.5%) 10 (6.0%) 25 (15.1%) <0.01
Stage 1 28 (8.4%) 8 (4.8%) 20 (12.0%) 0.01
Stage 2 5 (1.5%) 1 (0.6%) 4 (2.4%) 0.18
Stage 3 2 (0.6%) 1(0.65) 1 (0.6%) 1.0
swokee |

Any 12 (3.6%) 5 (3.0%) 7 (4.2%) 0.56
Ischaemic 9 (2.7%) 3(1.8%) 6 (3.6%) 0.32
Haemorrhagic 1 (0.3%) 1 (0.6%) 0 0.32
Transient ischaemic attack 2 (0.6%) 1 (0.6%) 1 (0.6%) 1.0

1(1-1) 2(1-3) <0.01

Length of stay post TAVI, days 10 (7-16)

8 (5-13) 12 (9-18) <0.01

30-day postoperative survival 327 (98.5%)

163 (98.2%) 164 (98.8%) 0.66

Values are expressed as n (%) or median (IQR). ICU: intensive care unit; TAVI: transcatheter aortic valve implantation

Furthermore, another previous study demonstrated that contrast
volume was lower in the surgical group since there was less use of
contrast, which is usually used to obtain access in the percutaneous
approach®. However, the bleeding rate complications were high in
the surgical cut-down approach in this study. The total amount of
contrast volume used did not differ between the two groups since it
was used to check bleeding from the access site in every case. The
volume of contrast media associated with increased risk for AKI in
elderly TAVI populations was recently determined”'. In the present
study, the occurrence of AKI-related events was lower in the percu-
taneous group regardless of pre-procedural kidney function and the
contrast media volume used in the TAVI procedure. To our know-
ledge, no study to date has found a significant difference in the
frequency of AKI between the percutaneous and surgical cut-down
approaches. However, this result may suggest that AKI is related to
the difference in the incidence of bleeding complications and the
number of blood transfusions required. We already reported that an
increased incidence of AKI is associated with increased mortality

in TAVI?'. Therefore, this percutancous approach with less bleed-
ing and reduced transfusions required might have the potential to

reduce mortality in this elderly cohort.

Limitations

The present study has several limitations. First, it was conducted
using a prospective multicentre TAVI cohort with a relatively small
number of patients using a non-randomised design. Second, the
inclusion of nine different institutions might have resulted in some
bias from differences among clinical treatment procedures. Third,
selection bias should be considered with this non-randomised
study, even after propensity matching. Furthermore, all cases of
the TAVI procedure were performed using the Edwards SAPIEN
XT prosthesis in this study. However, the percutaneous transfemo-
ral TAVI approach has resulted in similar outcomes to those of the
surgical cut-down approach. Hence, we predict that reducing the
sheath diameter using a SAPIEN 3 prosthesis will decrease minor
vascular complications using the VARC-2 criteria and that the
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Table 4. A description of vascular complications and iliofemoral artery repair.

Variables Overall n=332

Aorta and left ventricle

Percutaneous group n=166 | Surgical group n=166 p-value

Aortic dissection 6 (1.8%) 2 (1.2%) 4 (2.4%) 0.41
Annulus rupture 2 (0.6%) 1 (0.6%) 1 (0.6%) 1.0
Left ventricular perforation 2 (0.6%) 0 2 (1.2%) 0.16

Femoral artery

Access-site bleeding 76 (22.9%) 26 (15.7%) 50 (30.1%) <0.01
Any repair 26 (7.8%) 18 (10.8%) 8 (4.8%) 0.05
Surgical repair 9 (2.7%) 7 (4.2%) 2 (1.2%) 0.10
Closure device failures - 7 (4.2%) = =
Rupture 1 (0.3%) 0 1 (0.6%) 0.32
Stenosis 1 (0.3%) 0 1 (0.6%) 0.32
Endovascular repair 17 (56.2%) 11 (6.7%) 6 (3.7%) 0.23
Rupture 1 (0.3%) 1 (0.6%) 0 0.32
Stenosis 3(0.9%) 2(1.2%) 1 (0.6%) 0.56
Dissection 11 (3.3%) 6 (3.6%) 5 (3.0%) 0.76
Bleeding 2 (0.6%) 2(1.2%) 0 (0%) 0.15
Any repair 2 (0.6%) 0 2 (1.2%) 0.16
Surgical repair 0 0 0 1.0
Endovascular repair 2 (0.6%) 0 2 (0.6%) 0.16
Dissection 2 (0.6%) 0 2 (0.6%) 0.16

Values are expressed as n (%).

percutaneous transfemoral TAVI approach may become the main
approach. Finally, further studies using larger groups of patients
will be required to confirm our results.

Conclusion

The performance of the percutaneous transfemoral TAVI approach
proved safe and feasible and resulted in fewer events related to
major vascular complications, bleeding, and AKI than the surgi-
cal cut-down approach. This study demonstrated that the routine
application of the percutaneous approach might reduce acute com-
plications in patients undergoing transfemoral TAVI.

Impact on daily practice

The incidence of major vascular complications was low using the
percutaneous approach. Thus, the surgical repairs were mostly
required due to closure device failure. Transfemoral TAVI with
the percutaneous approach resulted in fewer occurrences of
bleeding and AKI than the surgical cut-down approach. To our
knowledge, no previous study has found a significant difference
in the frequency of AKI between the two approaches; thus, the
percutaneous approach, with a lower incidence of bleeding and
resultant transfusions, might reduce the incidence of AKI after
the TAVI procedure.
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