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with Balloon and Lasso Pull Techniques

Nicola Corcione,1,2
MD, Giuseppe Biondi-Zoccai,3,4

MD, MStat, and
Arturo Giordano,1,2* MD, PhD

Transcatheter aortic valve replacement (TAVR), also known as transcatheter aortic
valve implantation (TAVI), is being used with increasing frequency in patients with
severe aortic stenosis at high or prohibitive surgical risk. A number of devices are
becoming available for TAVR, and competence in using them is mandatory to maximize
the safety and efficacy of TAVR, while individualizing device selection in keeping with
patient features. The ACURATE TF is a novel promising device for transfemoral TAVR.
However, its peculiar features may require additional maneuvers in case of complica-
tions. We hereby report the case of a patient undergoing transfemoral TAVR with the
ACURATE TF device, in whom lowermost deployment was complicated by massive
aortic regurgitation. With two separate remedial actions, the balloon pull and lasso
techniques, we were able to pull back the device and significantly reduce post-TAVR
aortic regurgitation. Awareness of this complication and the possible use of these
two techniques may increase the safety and efficacy of TAVR with this and other new
devices. VC 2015 Wiley Periodicals, Inc.
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INTRODUCTION

The landmark results of randomized trials and their
pooled analysis in favor of transcatheter aortic valve
replacement (TAVR) in patients with severe aortic ste-
nosis but high or prohibitive surgical risk have ushered
a new era of minimally invasive therapy for structural
heart disease.[1–4] Further improvements in the risk-
benefit profile of TAVR may be achieved by widening
the interventionists’ armamentarium with new devices
for TAVR, which may eventually enable the tailoring
of device and procedure choice to the specific patient
features. [5]

The ACURATE device (Symetis, Ecublens, Switzer-
land) is a self-expandable prosthetic valve with porcine
pericardial leaflets and a nitinol frame with several
connected elements: three stabilization arches which
reside in the aorta, an upper crown which enables
supra-annular anchoring, a central waist which captures
the native valve leaflets, and a lower crown which rests
in contact with the upper left ventricular outflow tract.
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In addition, an external skirt reduces the risk of para-
valvular leak. It can be implanted from both the trans-
apical (ACURATE TA) and transfemoral route
(ACURATE TF). [6–8] While its use for transapical
TAVR is quite established, the experience so far with
transfemoral TAVR using the ACURATE device is
more limited. Hence, there is a paucity of reports on
which type of complications can occur when using this
device, and which remedies should be adopted when
facing such complications.

We hereby report the case of a patient undergoing
transfemoral TAVR with the ACURATE device, com-
plicated by lowermost deployment and massive aortic
regurgitation, which were successfully managed with
two ad hoc techniques.

CASE

A 79-year-old gentleman with severe aortic stenosis
but high surgical risk was referred to our institution for
transcatheter aortic valve replacement (TAVR). After
heart team consensus and preprocedural computed to-
mographic analysis, TAVR was planned via the left
transfemoral route and an ACURATE M device was
chosen. Device size was based on computing valve di-
ameter, area and diameter, leading to the choice of an

M sized ACURATE TF device, which is recommended
for valves with a 23–25 mm diameter, 415–491 mm2

area, and 72–79 mm perimeter, thus avoiding oversiz-
ing or undersizing

Briefly, after positioning a 0.035” Safari guidewire
(Boston Scientific, Natick, MA, USA) and predilating
with a 22 � 40 mm VACS II balloon (Osypka,
Rheinfelden-Herten, Germany), the ACURATE M de-
vice was deployed, in three steps, as recommended.
However, inadvertently, the device was deployed with
a low seating (Fig. 1; Supporting Information Fig. 1,
Video 1). In retrospect, we believe that two factors
simultaneously played a role. First, this was one of the
first cases we performed with this device at our center.
Despite a large experience with other TAVR devices
(>200 cases performed by a single operator) and the
presence of an external proctor experienced with this
device, it is likely that the valve was unintentionally
positioned too low (i.e. mis-positioned). In addition,
we found that in the present case the valve did jump
forward a little bit, possibly because of adverse geome-
try or aortic calcifications.

Given the presence of significant aortic regurgitation
likely due to the suboptimal deployment with paravalvu-
lar leak, post-dilation was performed with a
23� 40 mm Valver balloon (Balton, Warsaw, Poland).

Fig. 1. Correction of low deployment of a Symetis ACURATE
device during transcatheter aortic valve replacement with bal-
loon pull and lasso techniques. Panel A: baseline aortography;
panel B: balloon valvuloplasty; panels C and D: progressive
phases of device deployment (in retrospect positioned too
low); panel E: aortography showing the device deployed too
low with ensuing severe aortic regurgitation; panel F: post-

dilation with pulling of the balloon shaft to pull back the de-
vice, according to the balloon pull technique; panel G: lasso
technique to grab the distal portion of the device and pool it
backwards even more, after having created a lasso by cross-
ing one of the valve stabilization arches with an exchange-
length guidewire and externalizing it; panel H: final aortogra-
phy showing substantial improvement in aortic regurgitation.
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Unfortunately significant regurgitation persisted. In light
of the high operative risk contraindicating surgical con-
version, additional measures were adopted to improve
the valve position. [9] First, we used a balloon pull
technique, by inflating again the 23 � 40 mm Valver
balloon in the ACURATE device and then exercising a
progressively stronger traction on the balloon shaft
while maintaining the balloon inflated and ongoing
rapid pacing.

Then, as the ACURATE device cannot be snared
with a standard goose neck snare (as by design it lacks
any specific element which can be grasped with a
goose neck snare), we crossed one of the valve stabili-
zation arches of the device with a 0.035” exchange-
length Emerald guidewire (Cordis, Miami, FL) brought
it backwards, and then snared it in the abdominal aorta
with a 5 mm goose neck snare (ev3, Plymouth, MN)
and finally externalized it outside the patient, forming
a lasso. Such lasso was then very forcefully pulled to
move upward the valve with such dedicated lasso tech-
nique, without rapid pacing.

Notably, we tried to minimize the risk of pooling
the valve too high by performing the balloon and the
lasso pull techniques in several subsequent steps, and
with repeated, multiple and progressively more forceful
attempts. The position of the device was also appraised
repeatedly by visual inspection in comparison to the
bony landmarks. Eventually, both maneuvers improved
the seating of the valve despite causing a slight rota-
tion of the same in comparison to the annulus. Thus, a
final standard balloon post-dilation was performed dur-
ing rapid pacing with the Valver balloon to ensure
coaxial alignment of the valve with the ascending
aorta. At the end of the procedure only moderate resid-
ual aortic regurgitation was disclosed. The subsequent
hospital stay was also uneventful, and 1-month follow-
up showed similarly favorable results for valve gra-
dients and further improvements in aortic regurgitation,
which proved mild at both transthoracic and trans-
esophageal echocardiography (Supporting Information
Fig. 2, Video 2).

DISCUSSION

The increasing prevalence of severe aortic stenosis
poses important challenges to clinicians as often
patients with this condition are very old or with multi-
ple comorbidities. The introduction of TAVR has pro-
vided an appealing alternative to surgery for high risk
subjects and a superior option in comparison to medi-
cal therapy to those with prohibitive risk [1–4]. While
the bulk of evidence is limited to two devices, new
second-generation devices are being introduced in clin-
ical practice with promising results [5].

The ACURATE device is among the most promising
TAVR devices, given the combination of self-
expanding nitinol structure, porcine leaflets, and pres-
ence of a PET skirt to improve positioning and seal
[6,7]. As with any device, however, only the buildup
of experience, including both successful and unsuccess-
ful or complicated cases, may lead to improved early
and long-term results. Indeed, other potentially favor-
able features of this device include the possibility of
optimizing commissural alignment, and the ensuing
reduced risk of coronary obstruction [10], with poten-
tial applications also to pure aortic regurgitation [11],
and the minimization of microembolization, [6] despite
the need of post-dilation in more cases than with other
devices (especially the Sapien device, Edwards, Irvine,
CA). [12]

We hereby expand the still limited evidence base on
transfemoral implantation of the ACURATE device by
reporting on a complication we faced when implanting
transfemorally an ACURATE device at the beginning
of our experience with this device, but when our exper-
tise with TAVR was already established (more than
200 cases performed with the CoreValve device, Med-
tronic, Minneapolis, MN, USA). Indeed, despite the
purported lower risk of paravalvular leak, thanks to the
PET skirt, we had to face an acute and massive aortic
regurgitation. We successfully managed this with the
sequential use of the balloon pull and lasso techniques,
finally achieving a significant reduction in the severity
of aortic regurgitation. Indeed, our remedial actions
originally expand those established already with other
devices, and thus may prove useful also when perform-
ing TAVR with devices which are similar but not iden-
tical, or even altogether different, from the
ACURATE. [9,13–15]

Of course, the limitations inherent to the present
case report should also be borne in mind, and other
strategies, either preventative or therapeutic, could be
envisioned to minimize or solve lowermost implanta-
tion of an ACURATE device complicated by massive
aortic regurgitation. In particular, prevention of such
occurrence should always be favored as even more
established remedial actions (e.g. post-dilation) can be
associated with life-threatening complications (e.g.
annulus rupture). [13] In addition, given the peculiar-
ities of the procedure, only small parts of it were
actually filmed and archived in cineangiography, and
thus the provided Videos highlight only some of the
key procedural steps.

In conclusion, lowermost deployment of an ACU-
RATE device can be complicated by massive aortic re-
gurgitation. Use of the balloon pull and lasso
techniques can be beneficial and substantially improve
paravalvular leak. Awareness of this complication and
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the possible use of these two techniques may increase
the safety and efficacy of TAVR with this and other
new devices.
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