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Abstract

Aims: The use of large-diameter sheaths carries the risk of significant vascular and bleeding complications
after transfemoral transcatheter aortic valve implantation (TAVI). In this analysis, we sought to assess the
impact of a modified femoral artery puncture technique using digital subtraction angiography (DSA) and
road mapping during transfemoral TAVI on periprocedural vascular and bleeding events.

Methods and results: This is a retrospective analysis of transfemoral TAVI patients included in a prospec-
tive institutional database. The modified femoral artery puncture technique using DSA-derived road map-
ping guidance was introduced in October 2012. Before the introduction of this technique, vascular puncture
was acquired based on an integration of angiographic data, the bony iliofemoral landmarks and a radiopaque
object. Consecutive patients who underwent TAVI with the road mapping technique (RM group, n=160) were
compared with consecutive patients who underwent TAVI without road mapping (control group, n=160) prior
to its introduction. A standardised strategy of periprocedural anticoagulation was adopted in both groups as
well as the use of a single suture-based closure device. All endpoints were defined according to the VARC-2
criteria for event definition. The mean age in the RM group was 80+7.7 years compared to 81+5.9 years in the
control group (p=0.19), and females were equally distributed between both groups (63.1% vs. 58.1%, p=0.36).
The baseline logistic EuroSCORE was 20.7+14.4% vs. 24.9+15.2% in the RM and control group, respectively
(p=0.01). Notably, sheath size was significantly larger in the RM compared to the control group due to the
more frequent use of the 20 Fr sheath (23.8% vs. 1.8%, p<0.001, respectively) associated with the more fre-
quent implantation of the 29 mm Edwards SAPIEN XT valve in the RM group (43.8% vs. 7%, respectively,
p<0.001). Despite the latter finding, both major vascular complications and major bleeding at 30 days were
significantly lower in the RM group compared to the control group (4.3% vs. 11.8%, p=0.01, and 14.4% vs.
25.6%, p=0.01). An analysis limited to access site-related complications also revealed lower events in the road
map group but did not reach statistical significance (8.1% vs. 13.8%, p=0.1). Other forms of vascular and
bleeding complications as well as all-cause mortality were comparable in both groups.

Conclusions: A modified femoral artery puncture technique using DSA and road mapping was associated
with a reduction in major vascular and bleeding complications after transfemoral TAVI, and provides a sim-

ple and effective strategy for potentially improving patient outcomes.
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Introduction

Access-site complications are an important cause of morbidity and
mortality in patients treated with transfemoral transcatheter aortic
valve implantation (TAVI)'?. The use of large-diameter sheaths in
an elderly patient population carries the risk of significant vascu-
lar and bleeding events. In early large registries and clinical trials,
transfemoral arterial access was associated with vascular compli-
cations in 11-18% of procedures'*. In a weighted meta-analysis of
3,519 patients from 16 studies, the pooled estimate rate of vascular
complications defined according to the Valve Academic Research
Consortium (VARC) was 18.8%°.

Several predictors of vascular complications have been pre-
viously identified, including early site and operator experience,
moderate/severe iliofemoral artery calcification, minimal artery
diameter and a sheath to femoral artery ratio of more than 1.05%%,

An appropriate vascular access with a true anterior puncture in
a disease-free segment of the common femoral artery is essential
for limiting these complications and could potentially improve
overall clinical outcomes. In this analysis, we sought to assess
the impact of a modified femoral artery puncture technique
using digital subtraction angiography (DSA) and road mapping
on periprocedural vascular and bleeding events after transfemo-
ral TAVI.

Methods

PATIENT POPULATION

Our institutional TAVI programme started in September 2007.
All patients are prospectively included in a dedicated institutional
database and are followed up at regular predefined time intervals
(30 days, six months, one year and yearly thereafter). Until July
2014, 460 consecutive patients underwent transfemoral TAVI at our
institution. The modified femoral artery puncture technique using
road mapping guidance was introduced in October 2012. Briefly,
a fluoroscopic sequence is acquired during contrast injection
(10 ml) from a contralaterally inserted pigtail catheter positioned at
the aortic bifurcation. This “road map mask” is then subtracted to
produce a real-time fluoroscopic image overlaid on a static image
of the iliofemoral vessels (Figure 1). Before introduction of this
technique, vascular puncture was acquired based on an integration
of angiographic data, the bony iliofemoral landmarks and a radio-
paque object (Figure 2). Consecutive patients who underwent TAVI
with implementation of the road mapping technique (RM group,
n=160) were compared with consecutive patients who underwent
TAVI without the road mapping technique (control group, n=160)
prior to its introduction. Patients who underwent TAVI earlier
(n=80) were excluded from this analysis in an attempt to reduce
the impact of the learning curve on measured outcomes. Moreover,
patients who received the new-generation balloon-expandable
SAPIEN 3 valve (Edwards Lifesciences, Irvine, CA, USA) utilis-
ing a smaller introducer sheath (n=60) were also excluded. TAVI
was only performed for patients who were deemed inoperable or at
high surgical risk for conventional surgery based on high morbid-
ity and mortality scores and/or other comorbidities after discussing

Figure 1. “Road map mask” subtracted to produce a real-time
Sfluoroscopic image overlaid on a static image of the iliofemoral
vessels.

the patient’s data within a multidisciplinary Heart Team, as sug-
gested in the current recommendations’. All patients provided writ-
ten informed consent to undergo the procedure and for analysis of
their anonymised data. Data collection was conducted in accord-
ance with the Declaration of Helsinki and was approved by an
independent ethics committee as per local regulations.

PRE-INTERVENTIONAL VASCULAR ACCESS-SITE
ASSESSMENT

We assessed the vascular access site using a combination of imag-
ing modalities: invasive peripheral angiography (using 15-20 ml of
contrast) during pre-procedural coronary angiography, multidetec-
tor computed tomography (MDCT) and duplex ultrasonography.
The appropriate access site was chosen depending on the minimal
femoral and iliac arteries’ luminal diameter, taking into considera-
tion the presence of tortuosity, calcifications and the location of the
common femoral artery bifurcation. The sheath to femoral artery
ratio was calculated from the femoral artery diameters obtained
from MDCT and the pre-specified inner sheath size dimensions.

Figure 2. Previous puncture technique: integration of angiographic
data, the bony iliofemoral landmarks and a radiopaque object.



PERIPROCEDURAL MANAGEMENT

All but four procedures (98.7%) were performed under analgose-
dation (without endotracheal intubation) using fluoroscopic guid-
ance. A standardised vascular access closure strategy was adopted
in all patients, using a single suture-based closure device (Perclose
ProGlide®; Abbott Vascular, Santa Clara, CA, USA). This is a 6 Fr
haemostatic device consisting of a monofilament suture and a pre-
formed knot. After puncture of the common femoral artery, a stand-
ard 9 Fr sheath is used for predilatation, then the closure device
is deployed prior to insertion of the large-bore introducer sheath.
At the end of the procedure, the preloaded sutures are tied while
still leaving a 0.035 inch guidewire in the femoral artery. A second
ProGlide device could still be introduced over the wire if the suture
is disrupted during tightening of the knot or if excessive bleeding
occurs. After primary assessment of haemostasis, the guidewire is
removed, the knot is further tightened and manual compression is
applied for 5-10 minutes. Crossover angiography is performed there-
after (10 ml) for post-procedural evaluation of the access vessel.

Periprocedural anticoagulation was achieved with unfraction-
ated heparin according to the activated clotting time (250-300 sec-
onds). Patients under oral anticoagulation (OAC) therapy did not
undergo TAVI unless the international normalised ratio (INR) was
<2. Post-procedural antiplatelet and OAC therapy, if indicated,
were also standardised. Patients received either dual antiplatelet
therapy (aspirin and clopidogrel) for three months post TAVI fol-
lowed by a single antiplatelet thereafter, or OAC therapy when
indicated and clopidogrel for three months.

The following sheaths were used: 16/18/20 Fr expandable Edwards
E-sheaths for the balloon-expandable SAPIEN XT valve, 18 Fr
Ultimum™ sheath (St. Jude Medical, St. Paul, MN, USA) for the self-
expanding CoreValve® (Medtronic, Minneapolis, MN, USA), and the
18/20 Fr Lotus™ introducer sheaths for the mechanically expand-
ing Lotus™ valve (Boston Scientific, Marlborough, MA, USA).

TREATMENT OF VASCULAR COMPLICATIONS

Treatment of vascular complications was left to the operators’ dis-
cretion. Significant iliofemoral dissections, thrombotic occlusions
and stenoses were treated with conventional balloon angioplasty
or with self-expanding stents. Perforations and/or vessel ruptures,
insufficiently managed with manual compression and/or interven-

tional techniques, were treated surgically.

ENDPOINTS

All procedural and 30-day endpoints were classified according to
the Valve Academic Research Consortium (VARC)-2 definitions!’.
In accordance with VARC-2, vascular complications were divided
into major and minor ones, and bleeding events were divided into
life-threatening, major and minor bleeding'’.

STATISTICAL ANALYSIS

Continuous variables are expressed as mean values+standard devi-
ation and were analysed with the Student’s t-test or Mann-Whitney
test, as appropriate. Discrete variables are presented as counts and
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percentages and were analysed by Pearson’s chi-square or Fisher’s
exact test, as appropriate. The level of statistical significance was
set at p<0.05. Statistical analysis was performed using PASW
Statistics for Windows, Version 18.0 (SPSS Inc., Chicago, IL, USA).

Results
BASELINE CHARACTERISTICS
The mean age in the RM group was 80.0+7.7 years compared
to 81.145.9 years in the control group (p=0.19), and females
were equally distributed between both groups (63.1% vs. 58.1%,
p=0.36, respectively). The prevalence of hypertension, diabetes
mellitus, coronary and peripheral arterial disease was also compar-
able in both groups. Although the baseline STS score did not differ
significantly between both groups (5.84+4.3 vs. 5.5+4.6, p=0.54),
the baseline logistic EuroSCORE was significantly lower in the
RM group than in the control group (20.7+14.4% vs. 24.9+15.2%,
p=0.01). Baseline clinical characteristics are shown in Tahle 1.
Mean left ventricular ejection fraction (EF) was higher in the RM
group compared to the control group (55.8+12.1% vs. 48+14.3%,
p=<0.001), but the mean aortic pressure gradient (42.7+15.5 vs.
45.2+17.4 mmHg, p=0.17) and the aortic valve area (0.74+0.37
vs. 0.76+0.28 cm?, p=0.58) were comparable. Of note, the systolic
pulmonary artery pressure was lower in the RM compared to the
control group (36.1+13.5 vs. 41.8+14.7 mmHg, p=0.004). No dif-
ferences were noticed regarding the laboratory parameters such as
baseline haemoglobin level, platelet count and the international
normalised ratio (INR) between both groups. Baseline echocardio-
graphic and laboratory data are shown in Table 2.

Table 1. Baseline clinical characteristics.

Variable gr:l?: ((in':?pem co?rtnr:: 60) | |Pvalue
Age (years) 80.0+7.7 81.0+5.9 0.19
Female gender 101 (63.1%) | 93 (68.1%) | 0.36
Body mass index (kg/m?) 26.9+5.4 26.3+4.5 0.28

Diabetes mellitus 37 (23.1%) 41 (25.6%) 0.60

Hypertension 138 (86.3%) | 136 (85.0%) | 0.75

Dyslipidaemia 87 (54.4%) 83(51.8%) | 0.65

Coronary artery disease* 100 (76.2%) | 110(70.7%) | 0.24

Previous M| 16 (10%) 25(15.6%) | 0.13

Previous PCI 67 (41.8%) 84 (562.5%) 0.06

Previous CABG 21 (13.1%) 31(19.3%) | 0.13

Previous stroke 13 (8.1%) 23 (14.3%) 0.07

Peripheral arterial disease | 23 (14.3%) 25 (15.6%) 0.75

Logistic EuroSCORE (%) 20.7+14.4 24.9+15.2 0.01

STS score (%) 5.8+4.3 5.5+4.6 0.54

Values are expressed as number (%) or meanzstandard deviation.
*defined as the presence of lesions with >50% diameter stenosis on
pre-TAVI angiography and/or previous myocardial infarction,
percutaneous coronary intervention or bypass surgery. CABG: coronary
artery bypass grafts; MI: myocardial infarction; PCI: percutaneous
coronary intervention
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Table 2. Baseline echocardiographic and laboratory data.

Road map |Control group

Variable group (n=160)| (n=160) | PValue
LV ejection fraction (%) 55.8+12.1 48+14.3 <0.001
Aortic valve area (cm?) 0.74+0.37 0.76+0.28 0.58
?";;lgesswe A 42.7+15.5 | 45.2:17.4 | 0.17
More than moderate MR 7 (4.4%) 9 (5.6%) 0.61
Systolic PAP (mmHg) 36.1+£13.5 41.8+£14.7 0.004
Baseline s.Cr (mg/dl) 1.1+0.6 1.2+0.8 0.21
Baseline haemoglobin (g/dl) 12.4+1.7 12.1+1.6 0.10
Platelets (x10%1) 237+83.4 229+86.9 0.40
Baseline INR 1.3+0.5 1.3+0.6 1.0

Values are expressed as number (%) or mean+standard deviation.
INR: international normalised ratio; LV: left ventricular; MR: mitral
regurgitation; PAP: pulmonary artery pressure; s.Cr: serum creatinine

PROCEDURAL DETAILS

Procedural details of both groups are shown in Table 3. Three dif-
ferent valve prostheses were implanted during the study period.
The self-expanding CoreValve was more frequently implanted
in the control group (73.1% vs. 48.1%), the balloon-expandable
Edwards SAPIEN XT valve (Edwards Lifesciences) was more fre-
quently implanted in the RM group (45.6% vs. 26.7%), whereas
the Lotus valve was only implanted in the RM group (6.25% vs.

0%). Overall device success was higher in the RM compared to

Table 3. Procedural details.

Road map [Control group

Ll group (n=160) (n=160) p-value
Sheath size (Fr)| 16 7 (4.4%) 7 (4.4%)
18 115(71.8%) | 150 (93.8%) |<0.001
20 38 (23.8%) 3(1.8%)
Femoral artery diameter (mm) 8.0+1.1 8.0+1.1 1.0
Sheath to femoral artery ratio 0.90+0.10 0.86+0.10 | 0.004
Size of valve 23 14 (8.8%) 7 (4.4%)
(L) 26 60 (37.5%) | 64 (40%)
27 6 (3.8%) 0 (0%) 0.002
29 79 (49.3%) | 77 (48.1%)
31 1 (0.6%) 12 (7.5%)
Type of CoreValve 77 (48.1%) | 117 (73.1%)
implanted valve | SAplEN XT | 73 (45.6%) | 43 (26.7%) |<0.001
Lotus 10 (6.25%) 0 (0%)
Edwards 29 mm 32 (43.8%) 3(7.0%)
SAPIENXT 56 mm 34 (46.6%) | 33 (76.7%) |<0.001
23 mm 7 (9.6%) 7 (16.3%)
Procedural time (min) 73.5+38.3 79.4+30.4 | 0.12
Amount of contrast used (ml) | 200.2+55.1 | 251.9+84.1 |<0.001
More than mild residual AR 6 (3.7%) 21(13.1%) | 0.002
Device success 149 (93.1%) | 135(84.3%) | 0.01

AR: aortic regurgitation

Values are expressed as number (%) or meanz=standard deviation.

the control group (93.1% vs. 84.3%, p=0.01), which was mainly
driven by a lower rate of more-than-mild residual AR (3.7% vs.
13.1%, p=0.002). The sheath size was significantly larger in the
RM group than in the control group due to the more frequent use
of the 20 Fr sheath (23.8% vs. 1.8%, p<0.001) associated with the
more frequent implantation of the 29 mm Edwards SAPIEN XT
valve in the RM group (43.8% vs. 7%, p<0.001). As the mean
common femoral artery diameter was identical in both groups, this
led to a higher sheath to femoral artery ratio in the RM group
compared to the control group (0.90+0.1 vs. 0.86+0.1, p=0.004).
The Perclose ProGlide closure device was successfully prede-
ployed in all patients, and only three patients had a percutaneous
closure device failure (one from the RM group necessitating pro-
longed manual compression and two from the control group, one
managed with prolonged manual compression and the other even-
tually requiring surgical repair, p=0.56). In addition, two closure
devices were required to seal the puncture site successfully in four
patients (two from each group). Of note, contrast media utilisa-
tion was significantly lower in the RM compared to the control
group (200.2+55.1 vs. 251.9+84.1 ml, p<0.001), but the rate of
acute kidney injury following TAVI was only numerically lower
but not statistically significant (p=0.09).

THIRTY-DAY OUTCOME

Clinical follow-up at 30 days was achieved in all patients
(100%). At 30 days, major vascular complications and major
bleeding were both significantly lower in the RM group com-
pared to the control group (4.3% vs. 11.8%, p=0.01, and 14.4%
vs. 25.6%, p=0.01). Six of the seven major vascular complica-
tions that occurred in the RM group were managed intervention-
ally (surgical repair was needed in one patient). On the other
hand, five surgical repairs and four interventional procedures
were needed in the control group. An analysis limited to access
site-related complications also revealed lower events in the RM
group but this did not reach statistical significance (8.1% vs.
13.8%, p=0.1). The road map technique was significantly asso-
ciated with lower major vascular and bleeding complications in
patients treated with the balloon-expandable SAPIEN XT valve
(1.4% vs. 11.6%, p=0.01, and 10.9% vs. 30.2%, p=0.009, respec-
tively), and numerically lower complication rates in patients
treated with the self-expanding CoreValve (7.8% vs. 11.9%,
p=0.35, and 18.2% vs. 23.9%, p=0.34, respectively), with no
significant interaction with valve type. Table 4 lists the causes
of major vascular complications in both groups. Other forms of
vascular and bleeding complications as well as all-cause mortal-
ity and stroke were comparable in both groups (Table 5). There
was no significant difference in the prescribed antithrombotic
treatment regimen in both groups (Table 5).

Discussion

To the best of our knowledge, this study is the first to report sys-
tematically on a modified femoral artery puncture technique for
transfemoral TAVI using digital subtraction angiography and



Table 4. Causes of major vascular complications in both groups
(VARC-2 criteria).

Road map group (n=7/160) ‘ Control group (n=19/160)

1. lliofemoral dissection leading | 1. Access-site haematoma
to thrombotic occlusion leading to major bleeding
treated percutaneously (n=5). (n=7).

Three cases were treated with
stents and the remaining two
with balloon angioplasty.

2. lliofemoral dissection leading
to thrombotic occlusion (n=3).
Two were treated
percutaneously with stents
and one surgically.

2. Dissection of the abdominal
aorta treated with stenting
(n=1).

3. Pseudoaneurysm leading to
major bleeding (n=1).

3. Pseudoaneurysm leading to
major bleeding (n=4). Two
were treated with thrombin
injection and manual
compression and two with
only manual compression.

4. lliofemoral perforation (n=2).
One treated surgically, and
one led to death.

5. Left ventricular perforation
requiring surgery (n=2)

6. ProGlide failure requiring
surgery (n=1).

road mapping. The most important findings of this study can be
summarised as follows: (i) the modified puncture technique was
associated with a reduction in major vascular and bleeding com-
plications 30 days after TAVI, and (ii) this reduction occurred
despite the use of larger sheath sizes and in the setting of vascular
closure with, predominantly, a single suture-based closure device.

Vascular events are still among the most frequent complications
after TAVI. Toggweiler et al reported an incidence ranging between
1.9% and 17.3%'". In a recent review of the literature (22 studies),

Table 5. Thirty-day outcome.
Road map Control

Variable group group

p-value

(n=160) (n=160)

All-cause mortality 6 (3.7%) 5(3.1%) 0.76
Cardiovascular mortality 6 (3.7%) 5(3.1%) 0.76
Any stroke 6 (3.7%) 11 (6.8%) | 0.21

Life-threatening bleeding 11 (6.8%) |18 (11.3%)| 0.17

Major bleeding 23 (14.4%) | 41 (25.6%) | 0.01

Minor bleeding 7 (4.3%) 3(1.8%) 0.19
Major vascular complications 7(4.3%) |19(11.8%) | 0.01
Minor vascular complications 7 (4.3%) 5(3.1%) 0.50

Access site-related

complications 13 (8.1%) | 22(13.8%)| 0.1

Acute kidney | Stage 1 10 (6.2%) | 21 (13.1%)

injury Stage 2 4(25%) | 7(4.3%) | 0.09
Stage 3 1 (0.6%) 0 (0%)

D_ual antiplatelet therapy at 87 (54.3%) | 95 (59.4%)

discharge 0.47

OAC+clopidogrel at discharge | 62 (38.7%) | 56 (35%)

Values are expressed as number (%). OAC: oral anticoagulation

Road mapping for transfemoral TAVI

the incidence in more than 12,000 patients was reported to be 5%
(range between 2% and 28%)'>. Using the standardised VARC
criteria for event definition, a weighted meta-analysis of
3,519 patients from 16 studies has reported a pooled estimate rate
of vascular complications of 18.8%°. These events have been asso-
ciated with morbidity, reduced quality of life, increased costs and
short-term mortality®>%!3.

Bleeding complications are also frequently reported after TAVI.
In a meta-analysis published by Généreux et al, the pooled esti-
mate of all bleeding complications was 41.4% (life-threaten-
ing bleeding [LTB] 15.6% and major bleeding 22.3%)°. In the
PRAGMATIC PLUS initiative, blood transfusion was associated
with increased mortality at one year and increased risk of major
stroke and acute kidney injury'®. Recently, Moretti et al reported
that periprocedural bleeding after TAVI was frequent (LTB 18%
and major bleeding 16%) and associated with an increased mortal-
ity after 30 days but not after midterm follow-up".

In the present study, the use of the road mapping technique
while puncturing the femoral artery reduced both major vascu-
lar complications and major bleeding events 30 days after TAVI.
Of importance, these results were achieved despite a significantly
larger sheath size and a higher sheath to femoral artery ratio in the
RM group compared to the control group, but both were lower
than the ratio defined by Hayashida et al (1.05) to predict the
occurrence of major vascular complications®.

There are several techniques described to puncture the femo-
ral artery. A surgical cut-down to expose the iliofemoral artery
was initially performed when large diameter sheaths (22 Fr to
24 Fr) were used'. This has the advantage of allowing the visu-
alisation and selection of the ideal puncture site and control of
the artery above and below the puncture. With the introduction of
the percutaneous transfemoral access using suture-mediated clo-
sure devices, it was necessary to obtain a precise centralised ante-
rior wall puncture of the common femoral artery (CFA). An ideal
“landing zone” may be defined as vascular entry above the femo-
ral bifurcation and below an upper margin, conservatively defined
as several centimetres below the inferior excursion of the inferior
epigastric artery (IEA). The IEA descends to, but does not cross,
distal to the inguinal ligament; thus, entry above the lowest point
of the course of this vessel, which typically then turns cranial to
supply the epigastrium, can be used to define an unequivocally
high puncture. In general, the level of the mid third of the femoral
head is an approximation of the level of puncture for the CFA".
A too high puncture is not well compressible and may injure the
IEA, leading to unnoticed bleeding and a retroperitoneal haema-
toma. On the other hand, a too low puncture, in the superficial
femoral artery, profunda femoris artery or the common femoral
bifurcation is not recommended, as the risk of local complications
such as vessel laceration, perforation, pseudoaneurysm, arterio-
venous fistula, thrombosis or excessive bleeding is high'®.

There are several ways to achieve such an accurate vascular
puncture percutaneously. Ultrasonography can be used to visual-
ise the artery and guide the puncture. Alternatively, a radiopaque
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instrument or a catheter positioned from the contralateral side
placed over the femoral head can be used as a fluoroscopic guide.
Using contrast injections, the common femoral artery is visualised
and then punctured using a reference image. Alternatively, the tip
of a catheter can be positioned in the targeted area guiding the
puncture. Compared to these techniques, real-time angiography
with DSA and road mapping allows the manipulation of the needle
under fluoroscopy to obtain a “visually” guided puncture, resem-
bling the surgical approach. It does not necessarily need the cross-
over step, which can sometimes be challenging.

Several predictors of vascular complications after transfemo-
ral TAVI have been previously identified: early site and operator
experience, moderate/severe iliofemoral artery calcification, mini-
mal artery diameter, and a sheath to femoral artery ratio more than
1.05%%. The use of low-profile 14 to 18 Fr sheaths in the evolution
of transfemoral TAVI has been associated with a drop in vascular
complication rates'’. The road mapping technique in this analysis
was found to be associated with fewer major vascular and bleed-
ing events. These results suggest that implementation of this sim-
ple technique, in addition to the ongoing development of smaller
delivery systems, has the potential to decrease vascular and bleed-
ing complications further and may impact on patients’ outcomes
following transfemoral TAVI.

According to the current literature, both the Perclose ProGlide
and the Prostar XL (Abbott Vascular) vascular closure devices
are being used to close the femoral artery percutaneously after
TAVL. It has been previously reported that the “double ProGlide
technique” is associated with a low incidence of early and late
closure site complications®. In this study, we used predomi-
nantly (98.75%) a single suture-based ProGlide closure device,
which was successfully predeployed in all patients before the
large sheath was introduced. There are scarce data about the use
of this single device for the percutaneous vascular approach dur-
ing TAVI. Kahlert et al reported, in a small number of patients,
that preclosure of the arterial access site with this device was rel-
atively easy, safe, and efficient: only one percutaneous closure
device failure was reported (98.9% success)?!. In our study, we
achieved a 98.1% success rate in vascular closure with one device
in the RM group (two patients requiring two devices and one
device failure) and a 97.5% success rate in the control group (two
patients requiring two devices and two device failures), which
reinforces the safety and efficiency of this simple approach for
access-site closure.

Another point worth mentioning regarding the benefits of road
mapping is the possible reduction in contrast media utilisation
during TAVIL. In this analysis, a significant reduction in contrast
use was observed in the road map group compared to the con-
trol group (200.2+55.1 vs. 251.9484.1 ml, p<0.001 respectively).
However, these results should be interpreted cautiously as the type
of prosthesis and operator experience may have an impact. Self-
expanding devices, which were more frequently used in the con-
trol group, usually require more contrast load during implantation
compared to balloon-expandable valves.

Study limitations

The study has all the limitations of a single-centre registry and
is therefore subject to possible bias and confounding. Though all
parameters were prospectively collected in a dedicated institutional
TAVI database, the analyses were performed retrospectively. The
different types of sheath used due to the variability in implanted
valves adds to the limitations of this study. Although exclusion of
patients from the very early experience was an attempt to reduce the
impact of the learning curve on measured outcomes, comparison of
a more contemporary group to an older one might still be fraught
with bias that may not be entirely correctable. Finally, due to the
relatively small number of events observed, a multivariate analy-
sis would have been overfitted and was therefore not performed.

Conclusions

A modified femoral artery puncture technique using DSA and road
mapping was associated with areduction in major vascular and bleed-
ing complications after transfemoral TAVI, and provides a simple

and effective strategy for potentially improving patient outcomes.

Impact on daily practice

The use of large sheaths in an elderly population has led to high
rates of vascular and bleeding complications during transfemo-
ral TAVI procedures. Therefore, a percutaneous accurate vascu-
lar access with true anterior wall entry in a disease-free segment
of the common femoral artery is very important. Several meth-
ods to obtain a correct puncture site are applied in daily clinical
practice. The visually guided modified femoral artery puncture
technique using DSA and road mapping is a simple and effec-
tive strategy which can potentially have a positive impact on
patients’ outcomes by reducing vascular and bleeding complica-

tions during transfemoral TAVI.
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