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TAV-in-TAV for Acute Failure of a Transcatheter Aortic Valve in a High

Surgical Risk Octogenarian Patient

Gustavo Carvalho,’
Biondo Zanlorensi,’™ Fernando Silva Botelho,’
CHC UFPR," Curitiba, PR — Brasil

Universidade Positivo Curso de Medicina,? Curitiba, PR — Brazil
Anis Rassi Heart Hospital,” Goidnia, GO — Brazil

Abstract

An 82-year-old patient with severe aortic valve stenosis
and high risk for conventional surgery due to chronic renal
dysfunction and restrictive lung disease underwent transfemoral
transcatheter aortic valve implantation (TAVI) using a self-
expanding Navitor® prosthesis (Abbott). Immediately after
implantation, valve dysfunction was observed, characterized
by inversion of the right coronary leaflet, resulting in severe
acute prosthetic regurgitation and hemodynamic instability.
Therefore, a 21.5 mm balloon-expandable Myval® prosthesis
was also implanted (TAV-in-TAV). The critical condition was
resolved with immediate hemodynamic recovery. This case
demonstrates the efficacy and safety of TAV-in-TAV as a bailout
intervention in acute prosthetic failure.

Introduction

Degenerative aortic stenosis is the most prevalent valvular
heart disease in older patients and is often associated with
high mortality when untreated."? The standard treatment is
valve replacement; however, the surgical risk is elevated in
older patients and in those with significant comorbidities."?
Transcatheter aortic valve implantation (TAVI) is a safe and
effective alternative in these cases.'” Although immediate
mechanical complications (e.g., acute prosthetic dysfunction)
are rare, they may be potentially fatal."* Immediate
malfunction of Navitor® prostheses has recently been
reported, possibly related to manufacturing defects or adverse
anatomical interactions.®

This report describes a case of immediate dysfunction of
a self-expanding prosthesis (Navitor®), successfully corrected
using an emergent transcatheter aortic valve—in—transcatheter
aortic valve (TAV-in-TAV) along with a balloon-expandable
prosthesis (Myval®).
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Case Report

An 82-year-old female patient presented severe symptomatic
aortic stenosis (New York Heart Association [NYHA] functional
class 1), chronic renal dysfunction (estimated glomerular
filtration rate of 28 mL/min/1.73 m2), and chronic restrictive
lung disease. The Society of Thoracic Surgeons score indicated
a high risk for open valve replacement surgery. After discussion,
the team chose to treat using TAVL.

The valve annulus area and perimeter were 325 mm? and
64 mm, respectively (Figure 1). Considering the symmetrical
structural pattern and the degree and distribution
of calcifications, a self-expanding prosthesis (Navitor®)
was chosen.

The procedure was performed under sedation and local
anesthesia, with access through the right femoral artery.
After valvuloplasty with an 18x40 mm balloon, a 25 mm
Navitor® self-expanding prosthesis (Abbott) was implanted.
Delivery was uneventful. However, immediately after,
angiography showed severe aortic insufficiency. Intraoperative
transesophageal echocardiography revealed severe prosthetic
insufficiency resulting from the inversion of the right coronary
leaflet of the prosthesis (Figure 2). The patient developed
significant hemodynamic instability, requiring inotropic
support and advanced airway management.

The team attempted to correct the complication using
Pigtail and Simon catheters to adjust the inverted leaflet,
as well as a post-dilation with a 20 x 40 mm balloon;
both attempts were ineffective. Therefore, an emergency
TAV-in-TAV implantation was performed. Since the origin
of the left coronary artery was relatively low (11 mm) and
the sinotubular junction was narrow (24 x 25 mm), the
implantation of a new self-expanding prosthesis could
potentially cause coronary occlusion or sequestration
of the coronary sinus. Therefore, a balloon-expandable
prosthesis (Myval® 21.5 mm; Meril) was implanted, along
with a drug-eluting stent in the left main coronary artery
for protection. The procedure was guided simultaneously
by fluoroscopy and transesophageal echocardiography and
achieved technical success, with immediate correction of
valvular insufficiency, restoration of hemodynamic stability,
and absence of limited coronary perfusion (Figure 2). The
mean trans prosthetic gradient after the procedure was
6 mmHg, without evidence of paravalvular leak.

The patient remained hemodynamically stable and was
discharged after four days. At the 30-, 60-, and 90-day
follow-up appointments, she remained in functional class |
(NYHA), without additional complaints.
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Figure 1 - Structural characteristics of the aortic valve to be addressed. A — The valve annulus has few irreqularities, with symmetrical
calcifications of the cusps without extension to the left ventricular outflow tract (area 325 mm? and perimeter 64 mm). B — Wide sinuses
of Valsalva with symmetrical points of calcification. C and D — Adequate heights of the left and right coronary arteries, respectively.
E - Significant coronary artery calcifications, moderate to significant in the aortic valve, and discrete calcifications in the ascending

and descending thoracic aorta.

Figure 2 - Echocardiogram and fluoroscopy images. A and B — Echocardiogram showing the damaged NAVITOR prosthesis leaflet
(arrow), with significant regurgitation (arrow). C and D — Myval prosthesis implanted inside the NAVITOR prosthesis, functioning
normally on echocardiogram. E — Angiography of the native aortic valve with significant stenosis and slight regurgitation. F — NAVITOR
prosthesis implanted with significant regurgitation. G — (*) Stent positioned in the left main coronary artery. G and H - Positioning of
the Myval prosthesis (arrow) and after its implantation inside the NAVITOR prosthesis (arrow), functioning normally.
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Discussion

Acute malfunction of a percutaneous aortic prosthesis
is a rare complication, usually associated with freezing of
one of the prosthesis leaflets, which may be corrected with
catheters.* In contrast, the prosthetic dysfunction in this case
was due to the inversion of one of the leaflets of the newly
implanted prosthesis, which did not respond to manipulation.
In the literature, only one similar case was found, in which the
authors attributed the complication to unfavorable anatomy
leading to asymmetrical under-expansion of the prosthesis
and leaflet failure, which was also successfully treated by
implanting a second balloon-expandable prosthesis within
the initial prosthesis.®

Acute malfunction of transcatheter prostheses should
not be attributed only to device defects or failures in
the preparation and handling of the delivery system.'?
Anatomy plays a determining role in the immediate
performance and adequate expansion and coaptation of
the leaflets, especially in self-expanding valves. Elliptical or
markedly asymmetrical annuli, intense and heterogeneous
calcification, calcium protrusion into the left ventricular
outflow tract or into the sinuses of Valsalva, and irregular
distribution of radial forces along the annulus may
hinder proper prosthesis positioning, potentially causing
underexpansion, malposition, structural stent distortion,
and immediate valve dysfunction; these features did not
occur in this case. These aspects reinforce the importance
of a tomographic preprocedural evaluation, with detailed
three-dimensional analysis of the ring geometry and
calcification pattern, and the need for an individualized
implant strategy and selection of the prosthesis type,
particularly in challenging anatomies.”® On the other
hand, the present case raises discussion about the quality
control and traceability of transcatheter prostheses, as
subtle manufacturing defects may only be identified at
implantation, as also reported in recent studies.’

The literature supports that transcatheter reintervention in
previously implanted valves is a safe and effective alternative
to reoperation, especially in high-risk patients.®'" However,
this study demonstrates the effectiveness of the TAV-in-TAV
in acute cases and reinforces the importance of complete
preprocedural planning to guide the emergency selection of
a second prosthesis and to determine techniques to avoid
additional complications, such as acute coronary occlusion
secondary to the second implant.'?

Coronary occlusion, particularly of the left main coronary
artery, is one of the most feared complications during
valve-in-valve (ViV) and TAV-in-TAV procedures, especially
in anatomies with small sinuses of Valsalva, low coronary
ostia height, and prosthetic leaflets at risk of displacement
towards the coronary arteries.'? In this study, a prophylactic
strategy was chosen, with a stent prepositioned in the left
main coronary artery, ready for immediate release in case
of limited coronary flow after ViV prosthesis implantation.
Given adequate flow preservation and the absence of
angiographic or hemodynamic evidence of coronary
obstruction, a “chimney” technique was not required,
and the stent was safely removed. This approach illustrates
a staged, individualized strategy that mitigates risk in
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potentially unfavorable anatomies, avoiding unnecessary
additional interventions in the absence of actual coronary
compromise.’'

Although conventional surgery is viable for treating
transcatheter prosthesis failures, this procedure is
associated with high perioperative morbidity and mortality,
especially in older and high-risk patients.”'5 In this study,
due to the age of the patient and comorbidities, the team
chose an emergency transcatheter approach, resulting
in an immediate hemodynamic recovery and avoiding a
high-risk reoperation.

The literature on transcatheter ViV implantation in
dysfunctional bioprostheses mainly describes the use of
balloon-expandable prostheses from the Edwards SAPIEN
family, particularly in the initial series and multicenter registries
that established the feasibility and safety of the technique.
However, growing evidence suggests that the TAV-in-TAV
may be successfully applied using different transcatheter
platforms, provided that anatomical and technical criteria are
met."® In this study, the immediate availability of a Myval®
balloon-expandable prosthesis (Meril) enabled a rescue
TAV-in-TAV, with rapid restoration of valve competence and
clinical stabilization. This outcome reinforces that, in critical
scenarios, prompt therapeutic decision-making and versatility
in the use of different transcatheter devices may determine
the success of the procedure, increasing the applicability of
the ViV beyond the devices most widely described in the
literature, particularly when surgery is prohibitive.

Immediate hemodynamic recovery and sustained clinical
stability illustrate the importance of advanced training of
the multidisciplinary team and the strict application of the
techniques described in current guidelines and contemporary
TAV-in-TAV series.'-#13-15

Conclusions

This case illustrated a rare yet critical immediate
dysfunction of a self-expanding prosthesis during transcatheter
aortic valve implantation, which was successfully corrected
with TAV-in-TAV using a balloon-expandable prosthesis.
This technique may represent an immediate, effective,
and potentially lifesaving alternative, especially in patients
with high surgical risk; however, its success depends on an
experienced team, detailed prior anatomical planning, and
multiple device options.
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