TECHNICAL ESSENTIALS

Tips and Tricks for Ipsilateral
Transfemoral TAVR

“Same-side” femoral access for the secondary arterial access sheath has numerous benefits,

including the ability to rapidly and straightforwardly treat peripheral complications during TAVR.

By Agam Bansal, MD, and Amar Krishnaswamy, MD

ascular complications after transcatheter aortic
valve replacement (TAVR) are a significant com-
plication associated with significantly increased
morbidity and mortality." A Society of Thoracic
Surgeons/American College of Cardiology Transcatheter
Valve Therapy registry study found that 9.3% of patients
experienced a vascular complication, and these were
associated with worse short- and long-term clinical out-
comes, including all-cause mortality.? Although these
complications have decreased with small delivery sheath
sizes® and increasing operator experience, they remain a
concern due to their impact on patient outcomes.
Conventionally, the contralateral femoral artery has
been the first choice for “secondary” arterial sheath
access to provide aortography at the time of valve
placement, as well as completion angiography once
the “primary” arterial TAVR access sheath site has been
closed. In recent years, some operators have favored the
radial approach for secondary access, and this has been
shown to be associated with a reduction in vascular
complications.*® In the setting of a vascular complica-
tion, this secondary arterial site is most commonly used
to perform peripheral “bailout” intervention for arterial
dissection and/or perforation with balloon angioplasty
and/or stent placement. However, the ability to reach
the iliofemoral system from the wrist may be limited
due to the length of even contemporary peripheral
intervention sheaths and devices. Furthermore, with
either of these approaches, complete arterial occlusion
due to suture or collagen plug-based closure devices or
vascular trauma and dissection remains a possibility.
We began to use the ipsilateral common femoral artery
(CFA) or superficial femoral artery (SFA) inferior to the
TAVR site as our secondary access point in 2017 (Table 1
and Figure 1).” The transition from contralateral to ipsi-
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TABLE 1. CLEVELAND CLINIC WORKFLOW FOR IPSILATERAL

(“SAME SIDE") ARTERIAL ACCESS DURING TAVR

- TAVR sheath access under fluoroscopic guidance
(superior/mid CFA)

- Angiographic confirmation of access site

- TAVR site preclosure and sheath upsize to 8 F

- Inferior sheath access under fluoroscopic guidance
(2-3 cm inferior to TAVR site)

- Pass the angiographic catheter to the aortic root via the
inferior sheath

- Upsize of the superior sheath to the TAVR delivery sheath

- Perform the TAVR procedure

- Remove the TAVR sheath and achieve access site hemostasis

- Access site angiography via the inferior sheath

- Peripheral complication management via the inferior sheath
as necessary

Abbreviations: CFA, common femoral artery; TAVR, transcatheter aortic
valve replacement.

lateral femoral access reflects an evolution in our proce-
dural strategy.”® There are numerous potential benefits
to this approach:

» Patient comfort with single-side arterial (and
venous) access’®

+ Immediate endovascular access to the TAVR deliv-
ery sheath site without the need for crossover at
the aortoiliac bifurcation, especially in the setting
of catastrophic bleeding’

« No risk of complete occlusion of the TAVR delivery
site as the inferior sheath will always end proximal
to the TAVR sheath site’

+ Improved resource utilization without the need for



Figure 1. Unilateral arterial access and peripheral complication management during TAVR.
Proximal right femoral artery (RFA) access site for TAVR delivery sheath (arrow) (A). RFA angio-
gram (B). Proximal RFA sheath (arrow) and inferior ipsilateral RFA access site (arrowhead) (C).
Completion angiogram via inferior sheath shows delivery sheath site stenosis (arrow) (D).
Angioplasty via inferior sheath (E). Resolution of RFA delivery site stenosis (arrow) (F). CFA per-
foration (white arrow) (G) treated with covered stent placement and balloon postdilation (both
via the inferior sheath, black arrow) (H) and preclosure of the inferior access site (I).

specialized guide catheters and peripheral sheaths
(ie, intervention directly via the inferior sheath)”8

« Procedural efficiency with simultaneous achieve-
ment of hemostasis at the inferior arterial sheath
and ipsilateral venous temporary pacemaker
sheath sites’

In rigorously assessing this approach, we found that
peripheral vascular complications were similar between
patients undergoing TAVR with bilateral access and
those with unilateral access (10.8% vs 8.6%; P = .543),
demonstrating no increased risk of using the same
side.” In another study by Yan et al,® single-artery access
TAVR achieved similar device success compared with
dual-artery access and did not increase the x-ray time
or dose. Importantly, no major vascular complication
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was observed in both
groups, and the inci-
dence of minor main
vascular and access com-
plications in the single-
artery access group was
comparable to those of
the dual-artery access
procedure.

TECHNICAL
DETAILS
Preprocedural plan-
ning with multidetector
CT is an essential tool for
unilateral access TAVR
to establish the planned
site of TAVR sheath
placement, as well as the
inferior sheath in relation
to the femoral head.>™
We then typically obtain
femoral access under
fluoroscopic guidance
using a micropuncture kit
with a modified Seldinger
technique. The sequence
starts with TAVR sheath
site arterial access in the
mid- or superior aspect
of the CFA, with sheath
injection to confirm satis-
factory arteriotomy loca-
tion. This arteriotomy is
then dilated with a 5-F
sheath and then (in our
routine) preclosed with
a single Perclose ProGlide device (Abbott) and upsized
to an 8-F sheath. Ipsilateral inferior arterial access is
obtained using the micropuncture system, again under
fluoroscopic guidance, to ensure an access at a point at
least 2 to 3 cm below the 8-F sheath to facilitate “space”
for bailout intervention (especially stent placement)
without extension out the inferior arterial site.
Depending on CFA length, this sheath can be placed
in the CFA or SFA. An angled pigtail or straight flush
catheter is advanced to the aortic root via the 5-F
sheath followed by upsizing of the 8-F superior sheath
to the TAVR delivery sheath. It is imperative that the
aortic root angiographic catheter is placed first because
wiring of the iliofemoral system from the inferior sheath
after the TAVR sheath is placed may be impassable.
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At the conclusion of the case, hemostasis is achieved
at the TAVR delivery sheath site, and an angiogram of
the iliofemoral system is obtained via the distal sheath.
As the sheath is already proximal to the TAVR access
site, this angiogram is obtained via the sheath and does
not require a catheter (as it would in situations of con-
tralateral femoral or radial sheath placement). In cases of
vascular dissection or perforation requiring intervention,
repairs are then performed via the inferior sheath. A bal-
loon is advanced to the proximal external iliac artery and
inflated to 1 to 2 atm (to “wing” the balloon)."" This is
then withdrawn until it meets the end of the sheath, and
the entire system is withdrawn so that the balloon over-
laps the area of interest. The sheath is then withdrawn
another 1 to 2 cm and full balloon inflation can be per-
formed. Once completed, the sheath is readvanced over
the balloon and another angiogram can be obtained for
assessment. As most cases are treated using angioplasty
alone, it is rarely necessary to upsize the inferior sheath
from the 5-F sheath that is placed. If a stent is necessary,
upsizing may be required (usually to 6 F) and also placed
via this sheath.

At our institution, we prefer to “preclose” the access
site using a single Perclose ProGlide device (with place-
ment of an 8-F Angio-Seal device [Terumo Interventional
Systems] after TAVR sheath removal if hemostasis is
inadequate, as in approximately 50% of cases). Published
results by our group'? and others' have demonstrated
that using a single Perclose device results in a statistically
significant improvement in overall procedural success,
defined as intraprocedural hemostatic control and lack
of contrast extravasation, arterial dissection, occlusion,
or stenosis > 50% in the final crossover angiogram, as
well as unimpaired limb perfusion without claudica-
tion throughout the index hospitalization. Additionally,
there was a significant improvement in arterial dissec-
tion rates, stenosis > 50%, and Valve Academic Research
Consortium major vascular complications when using a
single device.

CONCLUSION

In our experience, “same-side” femoral access for the
secondary arterial access sheath has provided numer-
ous benefits, most importantly the ability to rapidly
and straightforwardly treat peripheral complications
during TAVR. Especially in cases of significant vascular
perforation, time is of the essence to achieve balloon
hemostasis, and ipsilateral access provides substantial
benefit in this regard. Furthermore, in cases of “border-
line” vascular trauma/stenosis after TAVR sheath site
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closure, the ipsilateral access may reduce the activa-
tion energy required for angioplasty “touch up” of the
sheath site. ®
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