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INTERVENTIONS FOR VALVULAR DISEASE AND HEART FAILURE
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Abstract

Aims: The objective of this study was to describe and evaluate the adjunctive technique of Angio-Seal (AS)
use to augment the dual Perclose ProGlide (PP) in achieving haemostasis in patients undergoing transfemo-
ral percutaneous transcatheter aortic valve replacement (TAVR).

Methods and results: All patients who underwent TAVR from May 2007 to January 2015 via a planned
transfemoral percutaneous approach with a dual PP pre-close strategy were retrospectively analysed. This
cohort was divided into two groups: dual PP versus dual PP with adjunctive AS (PP+AS) use based on the
specific status of intraprocedural haemostasis. The baseline and procedural characteristics and in-hospital
outcomes were prospectively collected and retrospectively compared. Overall, a total of 387 consecutive
patients (55% male, mean age 83 years) with dual PP (n=179) vs. dual PP+AS (n=208) were evaluated.
There were no statistically significant differences between the dual PP vs. dual PP+AS groups with regard
to the in-hospital Valve Academic Research Consortium-2 (VARC-2) primary endpoints of major vascular
complications (8.0% vs. 6.6%, p=0.592), minor vascular complications (18.4% vs. 13.7%, p=0.218), life-
threatening or disabling bleeding (5.1% vs. 3.0%, p=0.291), major bleeding (1.7% vs. 1.5%, p=1.000), and
minor bleeding (14.4% vs. 10.6%, p=0.271).

Conclusions: The adjunctive Angio-Seal technique to augment the dual PP pre-close strategy for patients
undergoing percutaneous femoral closure following TAVR is feasible and safe and may be considered as

a bail-out or an alternative strategy when the dual PP closure technique fails to obtain complete haemostasis.
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Abbreviations

AS Angio-Seal
CBOT  crossover balloon occlusion technique
PP Perclose ProGlide

STS Society of Thoracic Surgeons

TAVR transcatheter aortic valve replacement
THV transcatheter heart valve

VARC-2 Valve Academic Research Consortium-2

Introduction

Femoral arteriotomy closure following transcatheter aortic valve
replacement (TAVR) remains challenging and, at times, may result
in significant or even fatal complications'*. Despite the gradual
increase in the less invasive, percutaneous approach in clinical
practice, complications associated with the femoral access site are
reported in 5-20% of patients undergoing TAVR!”7. These compli-
cations have been associated with significantly increased patient
morbidity, mortality and hospitalisation rates'. The incidence of
access site-related vascular complications reinforces the need for
the improvement of techniques that ensure effective and repro-
ducible haemostasis with a safe and effective arteriotomy clo-
sure. The Perclose ProGlide (PP) suture-mediated closure device
(Abbott Vascular, Santa Clara, CA, USA) has been widely utilised
in a dual pre-close strategy®. Nevertheless, failure of this device
requiring further intervention has been described in 4-9% of
cases'>7. The objective of this study was to describe a modified,
vascular closure technique, which utilises the Angio-Seal (AS)
device (St. Jude Medical, St. Paul, MN, USA) as an adjunctive
measure to augment the dual PP pre-close approach in achieving
improved haemostasis in selected cases.

Methods

PATIENT POPULATION AND DATA COLLECTION

All consecutive patients at the MedStar Washington Hospital
Center from May 2007 to January 2015 who underwent a planned
transfemoral percutaneous TAVR in addition to the utilisation of
at least dual PP devices were included in this study. This selected
cohort was further divided into two groups of patients: those who
had dual PP vs. dual PP with adjunctive AS in vascular closure.
This is a retrospective, observational evaluation of prospectively
collected baseline, procedural and post-procedural data stored
in our institution’s aortic valve stenosis database. The global
TAVR population in our institution comprised 780 patients, up to
January 2015. Exclusion criteria for this study included an ini-
tial plan for a surgical transfemoral cut-down approach (n=42).
The internal institutional review board of the MedStar Washington
Hospital Center approved this study. The eligibility of the patients
to undergo TAVR after appropriate screening was based on the
consensus of our comprehensive Heart Team. The screening pro-
cess included a baseline comprehensive medical history, physi-
cal examination, surgical risk assessment (Society of Thoracic
Surgeons [STS] score), frailty index testing, and multiple diag-

nostic non-invasive and invasive tests deemed necessary for
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a standard pre-TAVR evaluation. In addition, computed tomogra-
phy of the cardiac structures and peripheral vasculature for annu-
lar and iliofemoral sizing, respectively, were also completed. The
procedural parameters also included the calculation of the sheath
to femoral artery ratio (SFAR), defined as the ratio between the
sheath outer diameter (in millimetres) and the femoral artery mini-
mal luminal diameter (in millimetres) on the setting of a published
ratio of >1.05 as a cut-off for predicting higher rates of VARC
major complications?.

OUTCOMES METHODS AND DEFINITIONS

The main objectives of this study were to describe the technique
of this novel adjunctive use of AS, to demonstrate its feasibility in
the setting of vascular closure in TAVR procedures, and to dem-
onstrate its safety profile with regard to the primary endpoints of
in-hospital VARC-2 safety outcomes!® of major and minor vascu-
lar complications, VARC-2 life-threatening or disabling bleeding,
and VARC-2 major and minor bleeding compared to the default
dual PP strategy. Secondary endpoints included in-hospital serious
vascular complications requiring percutaneous or surgical inter-
ventions, including vascular perforation or dissection, peripheral
ischaemia or acute limb ischaemia, arteriovenous fistula, pseu-
doaneurysm, and access-site haematoma. All clinical events were
adjudicated by independent cardiologists who determined the
nature of each event. The subgroup analysis included all patients
who received dual PP+AS devices and was further divided into
two arms: (a) a success group with achieved haemostasis, and (b)
the failure group, which required additional interventions, i.e., per-

cutaneous or surgical interventions for vascular closure.

DESCRIPTION OF PROCEDURE
The TAVR procedures were all conducted in the hybrid catheter-
isation suites of the MedStar Washington Hospital Center. After
femoral access was achieved and the dual PP pre-close technique
was performed, the TAVR procedure was completed in the con-
ventional manner. Of note, the PP is the default, suture-mediated
closure device for TAVR procedures in our catheterisation labo-
ratory. Failure of the dual PP device was defined as the failure
to achieve complete haemostasis at the arteriotomy site leading
to alternative additional treatments (not including manual com-
pression and not including adjunctive AS in selected patients)
to achieve complete haemostasis. The caveat was that, during
our TAVR procedures, the adjunctive use of AS was not strictly
considered a failure of the dual PP device, as a majority of our
patients would be expected to achieve full haemostasis if perfor-
mance of additional prolonged manual compression were allowed.
An overview of the algorithm used at our institution to achieve
haemostasis after transfemoral percutaneous TAVR is depicted in
Figure 1. Intraprocedural unfractionated heparin was used in all of
the study procedures, and protamine use to reverse anticoagula-
tion, if deemed necessary, was left to the discretion of the operator.
Description of technique: successful immediate haemostasis
with the dual Perclose ProGlide devices (Figure 1).
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Pre-closure with dual Perclose
ProGlide devices

v

Large-calibre TAVR introducer
sheath inserted

v

TAVR procedure performed

v

After the completion of the TAVR procedure, the introducer sheath is
removed over a wire while holding manual pressure

¥

The dual PP sutures are tightened around the wire
immediatety after sheath removal

v

‘ Adequacy of haemostasis is assessed with wire remaining in situ ‘

— ¢

T

Complete immediate haemostasis
achieved

Residual oozing or mild
bleeding at the site

Significant bleeding at the site

v v

v

The wire is removed and the sutures
are further tightened and knots are
locked and remaining sutures are cut
under the skin

Angio-Seal deployed over the same
remaining wire and then the dual
PP knots are locked and the
remaining suture strings cut under
the skin

Consider additional percutaneous interventions
(Angio-Seal as bail-out+ additional Perclose
ProGlide+crossover balloon occlusion
technique+covered stenting) with surgical
intervention as the final back-up strategy

N v

pd

Final angiography from the contralateral catheter
to ensure final haemostasis and patency at the
device access site

Figure 1. Algorithm of access-site femoral arterial closure in percutaneous TAVR.

The dual PP pre-close deployment technique is performed in
the conventional manner®. After the conclusion of the TAVR pro-
cedure, the large-bore TAVR delivery sheath is removed and the
dual PP sutures are both tightened around the guidewire. At this
point, if there is no residual bleeding (i.e., complete immediate
haemostasis), then the wire is removed and the dual PPs are fur-
ther tightened and the knots are locked.

Description of technique: adjunctive Angio-Seal closure device
as an alternative technique in selected patients with residual ooz-
ing or mild bleeding (Figure 1).

In selected patients who demonstrate signs of oozing or mild
bleeding with incomplete immediate haemostasis with the initial
dual PP devices, the decision is usually made to insert an AS device
(8 Fr calibre), in the conventional manner, to create a final immedi-
ate seal of the arteriotomy as an adjunctive measure. The rationale
for the augmentation with the AS device in this cohort is twofold:
(a) to achieve rapid complete haemostasis at the access site, and
(b) to minimise time in the duration of the procedure with acceler-
ated complete haemostasis without the need for prolonged manual
compression. In this scenario, the adjunctive AS strategy is used as
an alternative to prolonged manual compression in vascular closure
when the dual PP fails to achieve immediate complete haemostasis.

Description of technique: additional manoeuvres in the event
that the closure device fails to achieve haemostasis with residual
significant bleeding (Figure 1).

In the event that the dual PP devices fail to achieve haemo-
stasis with signs of residual significant bleeding, the subsequent
step is usually an attempt to use an adjunct AS in a bail-out strat-
egy by initially inserting the AS sheath as a “test,” and assess-
ing the degree of bleeding from around the sheath. If the bleeding
is significantly controlled with the AS sheath “test”, then the AS
device will subsequently be deployed. If the “test” fails to control
the bleeding signifying probable failure with an AS device, then
usually a third PP will be used and subsequently the “test” step
with the AS sheath will be repeated. If these mentioned manoeu-
vres are unsuccessful in achieving haemostasis, then a peripheral
angiography to visualise and assess the arteriotomy site further
will be performed, and the usual subsequent step will be to per-
form an adequate crossover balloon occlusion technique (CBOT).
Thereafter, if haemostasis is still not achieved, the decision is made
to pursue a contralateral percutaneous covered stent placement. Of
note, in the event of severe bleeding after the dual PP sutures are
tightened, the usual subsequent step is to re-insert the large-bore
TAVR delivery sheath to avoid excessive bleeding and pursue
a contralateral percutaneous covered stent placement. The final

back-up strategy to achieve haemostasis is surgical intervention.

Statistical analysis
The baseline characteristics, procedural data, and in-hospital out-
comes were evaluated. The analysis for comparison of the groups



was performed by using SAS version 9.1 (SAS, Cary, NC, USA).
Continuous variables were expressed as meantSD for normally
distributed variables. Categorical variables were expressed as per-
centages (%). The Student’s t-test was used to compare means of
continuous variables and the y? test or Fisher’s exact test was used
to compare categorical variables. A p-value of <0.05 was consid-

ered statistically significant.

Results

Overall, a total of 387 consecutive patients (50% of the total TAVR
population) were evaluated. Furthermore, the groups that were
compared were patients who had dual PP (n=179) vs. dual PP+AS
device (n=208). Baseline patient clinical and imaging characteris-
tics are demonstrated in Table 1, and Online Table 1, respectively.
The mean age of the patients was 83 years, and 55% of patients
were male. Among the pertinent baseline imaging characteristics
(Online Table 1), there were no significant differences in the degree
of moderate or severe iliofemoral calcification, tortuosity, or cali-
bre of the common femoral artery between the two study groups.
With regard to the pertinent procedural outcomes (Table 2), there
was a higher rate of CBOT utilised for the dual PP vs. the dual
PP+AS group (26% vs. 16.4%, p=0.023). The SFAR (Table 2)
were similar (1.02 mm vs. 1.01 mm, p=0.499) in the PP vs. PP+AS
groups, indicating that this is less than a predicted high-risk cohort
for VARC major vascular complications. There were no statistically
significant differences between the dual PP vs. dual PP+AS groups
with regard to the primary endpoints of in-hospital VARC-2 major

Table 1. Baseline clinical characteristics stratified by
PerclosexAngio-Seal.

Dual Perclose +

Dual Perclose

Variable Angio-Seal value
(N=179) Ean |

Male gender 52.2% (93) 57.3% (118) 0.323
Age (years+SD) 82.9+8.3 82.6+7.6 0.654
BMI (kg/m?+SD) 21.5+7.2 27.6+6.9 0.855
Systemic hypertension 90.3% (158) 96.9% (185) 0.010
Diabetes mellitus 31.2% (54) 39.8% (76) 0.088
Hyperlipidaemia 79.3% (138) 84.7% (160) 0.184
Prior CVA or TIA 12.4% (21) 9.5% (17) 0.392
Coronary artery disease 68.7% (101) 75.6% (130) 0.171
Peripheral arterial disease 32% (55) 28.8% (53) 0.515
Prior CABG 25.9% (45) 39.5% (75) 0.006
Prior PCI 21.7% (48) 38.6% (73) 0.028
CHF - NYHA Il or IV 91.2% (156) 82.7% (153) 0.018
Atrial fibrillation/flutter 44.6% (78) 44.5% (85) 0.989
CKD (GFR <60 mL/kg/min or HD) 42.3% (74) 35.8% (67) 0.208
STS score (mean=+SD) 8.6x4.4 7.7+4.1 0.069
BMI: body mass index; CABG: coronary artery bypass graft; CAD: coronary artery disease;
CKD: chronic kidney disease; CVA: cerebrovascular accident; GFR: glomerular filtration rate;
HD: haemodialysis; NYHA: New York Heart Association; PCI: percutaneous coronary
intervention; STS: Society of Thoracic Surgeons; TIA: transient ischaemic attack
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Table 2. Procedural and in-hospital outcomes stratified by
PerclosexAngio-Seal.
Dual Dual Perclose

Perclose | + Angio-Seal | p-value
(N=179) (N=208)

88.3% (158) | 90.8% (188) 0.412

Variable

Conscious sedation during procedure

Crossover balloon occlusion technique 26.0% (45) 16.4% (33) 0.023
Medtronic CoreValve (utilising the Gore or o o

Cook 18 Fr introducer sheath system) 1871634) SUiS UGBTI U001
Edwards SAPIEN valve (utilising the

Edwards 22 or 24 Fr introducer sheath 46.2% (84) 254% (54) | <0.001
system)

Edwards SAPIEN XT valve (utilising the 18,

19, 20 Fr Edwards or 16, 18, 20 Fr 26.9% (49) 21.1% (45) 0.178
e-Sheath introducer system)

Edwards SAPIEN S3 valve (utilising the 14 o o

or 16 Fr e-Sheath introducer system) 6.7% (12) 10.6% (22) 0.209
Additional Perclose utilised 7.3% (13) 2.4% (5) 0.029

Procedure start to guidewire removal time 84,6234 73,6427 0.202

(min+SD)

Introducer sheath size (mean Fr+SD) 20.7+3.3 19.32+3.0 <0.001
Sheath to femoral artery ratio (mm) 1.02+0.15 1.01+0.17 0.499
In-hospital outcomes

Post-procedure packed red blood cell

T 29+2.8 2.3+3.0 0.371
Post-procedure intensive care unit stay 24437 24420 0.950

(days)

vascular complications (8.0% vs. 6.6%, p=0.592), minor vascular
complications (18.4% vs. 13.7%, p=0.218), life-threatening or disa-
bling bleeding (5.1% vs. 3.0%, p=0.291), major bleeding (1.7% vs.
1.5%, p=1.000), and minor bleeding (14.4% vs. 10.6%, p=0.271)
(Figure 2). In addition, the rates of the secondary endpoints of seri-
ous vascular complications requiring percutaneous or surgical inter-
ventions were also similar between the two groups (Figure 2).

The subgroup analysis included 169 patients within the dual
PP+AS group who had either full haemostasis (n=140) or failure
thereof (n=29) (Online Table 2). In the failure group, the proce-
dural characteristics demonstrated statistically significant higher
rates of the following parameters: intraprocedural hypertension,
manual compression, additional closure device used, transfemo-
ral CBOT, and access-site percutaneous intervention (Table 2).
However, there was no significant difference in the rates of access-
site surgical interventions. The in-hospital clinical safety endpoints
demonstrated no differences in VARC-2 major or minor vascular
access-site complications, or VARC-2 major or minor bleeding
complications (Online Table 2).

Discussion

The main results of this study demonstrate that the rates of in-hos-
pital VARC-2 vascular safety outcomes between the PP and PP+AS
groups were similar. The main conclusion is that the adjunctive
use of the AS closure device to augment the dual PP pre-close
approach is feasible, efficacious, and safe in percutaneous femoral
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Figure 2. In-hospital access site-related serious vascular complications and VARC-2 safety outcomes.

closure, and may be considered as a bail-out or an alternative strat-
egy when the dual PP closure technique fails to obtain complete
immediate haemostasis. Although this study does not provide any
objective evidence regarding the additional benefit of reducing the
time to patient arousal or the improvement of the general efficiency
in the cathlab with this new approach, there is subjective, centre-
wide accepted evidence that the above advantages hold true when
the adjunctive use of AS is utilised. On the other hand, in contrast
to the immediate haemostasis achieved with the successful adjunc-
tive utilisation of AS in the majority of cases, the alternative would
be to utilise prolonged manual compression. Otherwise, since the
start of the routine adjunctive AS use for TAVR procedures in our
catheterisation laboratory in June 2012, the protocol has been that,
if there is no significant bleeding with only residual oozing/mild
bleeding as evident in the majority of the percutaneous TAVR pro-
cedures, then the direct AS augmentation is used for immediate
haemostasis without the prolonged time needed with the alterna-
tive utilisation of manual compression and/or CBOT.

With regard to the subgroup analysis of the successful vs. failed
dual PP+AS groups, importantly it is demonstrated that, even if
the adjunctive use of Angio-Seal fails, subsequent haemostasis is
achieved with conventional techniques without an increased inci-
dence of surgical interventions.

The utilisation of this adjunctive AS technique in the setting
of large-bore post-TAVR vascular closure has, to our knowledge,
not been previously described in the literature. There have been
reports in the literature of successful utilisation of a third or
fourth PP device to control haemostasis if the initial dual PP have
failed" in the setting of endovascular aneurysmal repair. However,
our rationale to use the AS device as an adjunct after the PP is
that the dual mechanism of the AS, which includes providing the
fine adjoining approximation with its collagen plug and creating

a footplate abutting under the PP sutures in addition to the pro-
coagulant properties of the collagen plug, certainly contributes
to the augmentation of haemostasis. In addition, there have been
reports of using the AS device oft-label to close up to 9-12 Fr arte-
riotomy sites in the contexts of balloon aortic valvuloplasty and
endovascular aneurysm repair procedures, and it has proven to be
safe and feasible in these settings as well'>!3,

In the literature, the failure of the PP closure device requiring
percutaneous intervention or surgery or leading to related access
site-related bleeding has been reported to be around 4-9% of cases,
with sheath sizes ranging from 18 to 24 Fr in most of the pub-
lished studies!>7. We have not specifically assessed the PP failure
rates with TAVR in this study given that, in this case series, even
if there was residual oozing or mild bleeding from the access site
with the dual PP, an adjunctive AS device was still deployed to
achieve immediate complete haemostasis, reduce time to arousal
of the patient, and reduce cathlab turnaround time to aid in over-
all efficiency. Hence, the main objective of this evaluation was to
describe the technique and assess the safety of the adjunctive AS
device to augment the haemostasis further.

Study limitations

This is a retrospective study; therefore, it has significant bias inher-
ent in its design. There is a possibility that multiple confound-
ing factors exist, including different operator preference, patient
anatomy, patient coagulopathy status, variation in protamine use,
variation in the checking of the activated clotting time, and targets
during the procedure. The other limitation is that it is possible that
many cases of residual bleeding after the PP tightening may have
resolved with simple prolonged manual compression, although at
our large centre one of our aims is generally to reduce the proce-
dure time and increase cathlab efficiency.



Conclusions

In conclusion, the technique of augmenting the dual PP with an
adjunct AS is feasible, efficacious, and safe for percutaneous
femoral closure in selected patients undergoing TAVR, and may
be considered as a bail-out or an alternative strategy when the
dual PP closure technique fails to obtain complete haemostasis.
This series highlights the frequent clinical need to use adjunc-
tive measures in addition to suture-mediated closure devices in
TAVR procedures.

Impact on daily practice

This is a useful, modified vascular closure technique in trans-
femoral percutaneous TAVR, which utilises the AS device as an
adjunctive measure to augment the dual PP technique to aid in hae-
mostasis in selected cases. This technique is feasible and safe, and
may be considered as a bail-out or an alternative strategy when the
dual PP closure technique fails to obtain complete haemostasis.

Conflict of interest statement

R. Waksman reports being a consultant to Abbott Vascular,
Biotronik, Boston Scientific, Medtronic, and St. Jude Medical,
being on the speakers bureau of AstraZeneca, Boston Scientific,
and Merck, and receiving grant support from AstraZeneca,
Biotronik, and Boston Scientific. The other authors have no con-
flicts of interest to declare.

References

1. Tamburino C, Capodanno D, Ramondo A, Petronio AS,
Ettori F, Santoro G, Klugmann S, Bedogni F, Maisano F,
Marzocchi A, Poli A, Antoniucci D, Napodano M, De Carlo M,
Fiorina C, Ussia GP. Incidence and predictors of early and late mor-
tality after transcatheter aortic valve implantation in 663 patients
with severe aortic stenosis. Circulation. 2011;123:299-308.

2. Hayashida K, Lefevre T, Chevalier B, Hovasse T, Romano M,
Garot P, Mylotte D, Uribe J, Farge A, Donzeau-Gouge P, Bouvier E,
Cormier B, Morice MC. Transfemoral aortic valve implantation
new criteria to predict vascular complications. JACC Cardiovasc
Interv. 2011;4:851-8.

3. Rodes-Cabau J, Webb JG, Cheung A, Ye J, Dumont E,
Feindel CM, Osten M, Natarajan MK, Velianou JL, Martucci G,
DeVarennes B, Chisholm R, Peterson MD, Lichtenstein SV,
Nietlispach F, Doyle D, DeLarochelliere R, Teoh K, Chu V,
Dancea A, Lachapelle K, Cheema A, Latter D, Horlick E.
Transcatheter aortic valve implantation for the treatment of severe
symptomatic aortic stenosis in patients at very high or prohibitive
surgical risk: acute and late outcomes of the multicenter Canadian
experience. J Am Coll Cardiol. 2010;55:1080-90.

4. Ducrocq G, Francis F, Serfaty JM, Himbert D, Maury JM,
Pasi N, Marouene S, Provenchere S, Tung B, Castier Y, Leseche G,
Vahanian A. Vascular complications of transfemoral aortic valve
implantation with the Edwards SAPIEN prosthesis: incidence and
impact on outcome. Eurolntervention. 2010;5:666-72.

Adjunctive Angio-Seal in vascular closure of TAVR

5. Toggweiler S, Gurvitch R, Leipsic J, Wood DA, Willson AB,
Binder RK, Cheung A, Ye J, Webb JG. Percutaneous aortic valve
replacement: vascular outcomes with a fully percutaneous proce-
dure. J Am Coll Cardiol. 2012;59:113-8.

6. Van Mieghem NM, Nuis RJ, Piazza N, Apostolos T, Ligthart J,
Schultz C, de Jaegere PP, Serruys PW. Vascular complications with
transcatheter aortic valve implantation using the 18 Fr Medtronic
CoreValve System: the Rotterdam experience. Eurolntervention.
2010;5:673-9.

7. Tchetche D, Dumonteil N, Sauguet A, Descoutures F, Luz A,
Garcia O, Soula P, Gabiache Y, Fournial G, Marcheix B, Carrie D,
Fajadet J. Thirty-day outcome and vascular complications after
transarterial aortic valve implantation using both Edwards Sapien
and Medtronic CoreValve bioprostheses in a mixed population.
Eurolntervention. 2010;5:659-65.

8. Toggweiler S, Leipsic J, Binder RK, Freeman M, Barbanti M,
Heijmen RH, Wood DA, Webb JG. Management of vascular access
in transcatheter aortic valve replacement: part 1: basic anatomy,
imaging, sheaths, wires, and access routes. JACC Cardiovasc
Interv. 2013;6:643-53.

9. Griese DP, Reents W, Diegeler A, Kerber S, Babin-Ebell J.
Simple, effective and safe vascular access site closure with the dou-
ble-ProGlide preclose technique in 162 patients receiving trans-
femoral = transcatheter aortic valve implantation. Catheter
Cardiovasc Interv. 2013;82:E734-41.

10. Kappetein AP, Head SJ, Genereux P, Piazza N, van
Mieghem NM, Blackstone EH, Brott TG, Cohen DJ, Cutlip DE,
van Es GA, Hahn RT, Kirtane AJ, Krucoff MW, Kodali S, Mack MJ,
Mehran R, Rodes-Cabau J, Vranckx P, Webb JG, Windecker S,
Serruys PW, Leon MB. Updated standardized endpoint definitions
for transcatheter aortic valve implantation: the Valve Academic
Research Consortium-2 consensus document. Eur Heart J.
2012;33:2403-18.

11. Lee WA, Brown MP, Nelson PR, Huber TS. Total percutane-
ous access for endovascular aortic aneurysm repair (‘“Preclose”
technique). J Vasc Surg. 2007;45:1095-101.

12. Bui QT, Kolansky DM, Bannan A, Herrmann HC. “Double
wire” angio-seal closure technique after balloon aortic valvulo-
plasty. Catheter Cardiovasc Interv. 2010;75:488-92.

13. Fallahi A, Kim M. Initial experience of removal of 10-French
sheaths using the 8-French Angio-Seal vascular closure device.
J Invasive Cardiol. 2010;22:130-1.

Supplementary data

Online Table 1. Baseline echo and CT angio parameters stratified
by Perclose+Angio-Seal.

Online Table 2. Subgroup analysis stratified by successful vs.
failed closure with Perclose+Angio-Seal.

The supplementary data are published online at:

http://www.pcronline.com/

eurointervention/98th_issue/16
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Supplementary data

Online Table 1. Baseline echo and CT angio parameters stratified
by Perclose+Angio-Seal.
Dual | Dual Perclose+

Perclose | Angio-Seal
(N=179) (N=208)

Variahle

Echocardiographic parameters
AVA (cm?)

0.67+0.12 0.69+0.14 0.044
Aortic valve max velocity (m/s) 4.3+0.6 4.2+0.5 0.008
Aortic valve mean pressure gradient (mmHg) | 47.4+12.6 44.9+11.5 0.093

CT angiographic parameters

Moderate or severe IF calcium (right) 23.0% (34) 25.5% (48) 0.719
Moderate or severe IF calcium (left) 25.0% (37)]  26.7% (50) 0.588
Moderate or severe IF tortuosity (right) 33.3% (52)]  27.0% (50) 0.205
Moderate or severe IF tortuosity (left) 35.3% (55) 29.7% (55) 0.277
MLD common femoral artery (right) (mm) | 7.62+1.4 7.82+1.2 0.289
MLD common femoral artery (left) (mm) 7.98+1.0 7.78+1.2 0.083

AVA: aortic valve area; IF: iliofemoral; MLD: minimal luminal diameter

Adjunctive Angio-Seal in vascular closure of TAVR

Online Table 2. Subgroup analysis stratified by successful vs.

failed closure with Perclose+Angio-Seal.

Characteristics

Intraprocedural invasive systolic

Success group

(n=140)

Failure group
with Angio-Seal | with Angio-Seal | p-value

(n=29)

aortic pressure (mmHg=+SD) Letely Tty s
Manual compression 0% (0) 14% (4/29) <0.001
Additional Perclose ProGlide used 0% (0) 6.9% (2) 0.029
Crossover balloon occlusion o o

technique 15% (20) 29% (8/28) 0.009
Access-site percutaneous o o

intervention 6.5% (7) 21.4% (6) 0.028
Access-site surgical intervention 3% (3) 0% (0) 1.000
Decrease in haemoglobin of >3 g/dL 8% (9) 8% (2) 1.000
VARC-lZ mlajorand minor vascular 16% (22) 30% (8) 0.174
complications

VARC—lZ mlajorand minor bleeding 11% (14) 15% (4) 0.220
complications

Post-procedural blood transfusion 20% (27) 39% (11) 0.028

g/dL: grams/decilitre; mmHg+SD: millimetres of mercury+standard deviation;
VARC-2: Valve Academic Research Consortium-2
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