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INTERVENTIONS FOR VALVULAR DISEASE AND HEART FAILURE
SHORT REPORT

Long-term outcomes of valve-in-valve transcatheter aortic
valve implantation for degenerate homograft aortic valve

replacement

Introduction

“Valve-in-valve” transcatheter aortic valve implantation (ViV-
TAVI) is an alternative to conventional redo surgery for biopros-
thetic aortic valve replacement (AVR) dysfunction' but ViV-TAVI
for degenerate stentless bioprostheses is challenging®. We report
the five-year follow-up of a single-centre consecutive series of
patients undergoing ViV-TAVI for degenerate homograft AVR.

Methods

All patients receiving ViV-TAVI for degenerate homograft AVR
between October 2009 and April 2019 were retrospectively ana-
lysed. Clinical, echo, and brain natriuretic peptide (BNP) lev-
els were measured preprocedurally and after 1, 3, and 5 years.
The Royal Brompton and Harefield Clinical Practice Committee
approved the study protocol, the study was performed in com-
pliance with UK Data Protection and Information Governance
legislation, and all subjects gave written, informed consent to ViV-
TAVI and study participation.
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ViV-TAVI PROCEDURE
Our ViV-TAVI procedural methods for degenerate homografts
lacking calcified leaflets (Figure 1) have been reported previously?.

Results

PATIENT CHARACTERISTICS

Twenty-seven patients with degenerate homograft AVR (aged
68+16 years, range 25-88 years, 19 male) underwent ViV-
TAVI. Five were <50 years old (4 had each undergone 2 previ-
ous homograft AVRs, 1 was a 25-year-old on cardiac mechanical
support). Median time from homograft AVR to ViV-TAVI was
15 years (range 5-22 years). All presented with severe sympto-
matic transvalvular aortic regurgitation (AR), 63% in New York
Heart Association (NYHA) Class III and 37% in NYHA Class
IV. Patients had multiple comorbidities (Table 1), EuroSCORE II
21£16% and STS-PROM score 15+£10%. The left ventricular (LV)
cavity was dilated and impaired, patients had raised LV filling pres-
sure (E/E’ 19+8), mitral and tricuspid regurgitation, and pulmonary
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Failing homograft AVR: five-year outcome after ViV-TAVI

Table 1. Patient demographics.
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. Homograft ViV-TAVI 3
Variable (n=27) =
=
Age, years 68+16 -
(range 25-88) N
Male, n (%) 19 (70%) 7;
New York Heart Association Class I11/1V, o o
n (%) 27 (100%) §
Pulmonary systolic arterial pressure ® o
>40 mmHg, n (%) 20 ) 3
Aortic calcification, n (%) 18 (67%)
Previous coronary artery bypass graft, n (%) 15 (56%)
Atrial fibrillation, n (%) 13 (48%)
Estimated glomerular filtration rate <60 ml/
kg/m?, n (%) )
Er(ei;olfus percutaneous coronary intervention, 7 (26%)
Lung carbon monoxide transfer factor o
<50%. 1 (%) 4 (15%)
Previous stroke, n (%) 3(11%)
. ) N Peripheral vascular disease, n (%) 3(11%)
Figure 1. Homograft AVR. A) & B) No calcific landmarks. C) Severe - . .
transvalvular regurgitation. D) Final ViV-TAVI deployment. DEIsEEs, [ (2) 207

hypertension (4245 mmHg) (Table 2). Mean (IQR) homograft
label size was 22 mm (20-26 mm) and aortic annular perimeter on
multi-detector computerised tomography was 73 mm (63-82 mm).

HOMOGRAFT ViV-TAVI PROCEDURE

The access route was transfemoral in 25 patients, left subcla-
vian in 1, and direct aortic in 1. Before June 2014, a CoreValve®
(Medtronic, Minneapolis, MN, USA) THV was implanted in
18 patients; after June 2014, 6 received an Evolut™ R THV
(Medtronic) and 3 received a Direct Flow Medical® THV (Direct
Flow Medical, Santa Rosa, CA, USA). Unconstrained THV

Table 2. Echocardiographic data.

perimeter (IQR) was 82 mm (72-97 mm), and mean THV device
oversizing was 11.8% (range 2.7-23.4%).

SHORT-TERM OUTCOMES

There were no intraprocedural deaths, myocardial infarction, tam-
ponade, stroke, or major vascular complications. One patient died
within 30 days from a subarachnoid haemorrhage (30-day mor-
tality 3.7%). Periprocedural device migration occurred in two
patients requiring a second THV implantation during the same
procedure: in both cases, the initial THV devices were oversized
by 2-3%. There were no cases of device embolisation or coronary

Variable Pre-procedure
n=27

LV end-diastolic volume/BSA, mL/m? 95+40 64+28*%* 53+32** 60+£17**
LV end-systolic volume/BSA, mL/m? 49+34 31+22* 25+27** 32+18*
LV ejection fraction, % 48+15 51+13 5349 57«11*
Transvalvular severe regurgitation 27 0 0 0
Peak AoV gradient, mmHg 41+20 19+£13*** 18+9*** 17£8***
Mean AoV gradient, mmHg 24+13 124£7%** 10+£6*** 9+h ***
Paravalvular leak, n Noneftrivial/mild - 18 19 14

Mild-moderate - 3 0 0
Moderate/severe mitral regurgitation, n 4 0 0 0
E/E’ 1918 16x10 1418 137
Moderate/severe tricuspid regurgitation, n 7 0 0 None
Pulmonary systolic arterial pressure, mmHg 43+5 36+13* 35+16 32+10**
* p?OOIS ** p<0.01; *** p<0.001 compared to baseline; * p<0.05: 5 years compared to 1 year. AoV: aortic valve; BSA: body surface area; LV: left
ventricular
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obstruction, and paravalvular leak (PVL) was absent/trivial/mild
in 24. Thirteen patients were discharged on warfarin (pre-existing
atrial fibrillation), the remainder on a single antiplatelet agent.

5-YEAR OUTCOME

Median follow-up was 2,046 days (range 9-3,684 days); one
patient was lost to follow-up. Actuarial mortality at 1, 3, and
5 years was 11.4% (CI: 3.8-31.5%), 15.5% (CI: 6.1-36.2%), and
25.2% (CI: 12.0-48.1%), respectively (numbers at risk 22, 21,
and 15) (Figure 2). Two patients died between 30 days and 1 year:
the first (the salvage case on mechanical support [also the young-
est patient]) died at 35 days from multi-organ failure; the second
died after 238 days of bronchopneumonia. A further 3 patients
died between 1 and 3 years (1 stroke, 2 respiratory); 2 had mild-
moderate PVL at one-year follow-up, while the third patient with
mild-moderate PVL at 1 year was lost to follow-up. No patients
died between 3- and 5-year follow-up.

Survival following valve-in-valve homograft
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Figure 2. Kaplan-Meier curve for ViV-TAVI for failing homograft
AVR.

After five years, the patients’ NYHA class decreased from
63% NYHA Class III, 37% NYHA Class IV to 7% NYHA Class
I, 93% Class I; BNP levels also decreased (500+570 ng/L to
188+131 ng/L, p=0.01). There was no echo evidence of late THV
migration, increase in severity of PVL, device thrombosis, endo-
carditis, or structural valve dysfunction. No patient required rein-
tervention. Left ventricular ejection fraction (LVEF) increased,
LV cavity size and aortic pressure gradients decreased, aortic
valve area did not change (p=0.81), no patient had more than mild
mitral or tricuspid regurgitation, and E/E’ and pulmonary pressures
decreased (Table 2).

Discussion

Actuarial mortality after ViV-TAVI for high-risk patients with
degenerate homograft AVR at 1, 3, and 5 years was comparable to
five-year mortality for stented and stentless ViV-TAVI* and redo
surgical AVR’. At five years, transcatheter devices were durable,
and LV function and haemodynamics improved, highlighting that

ViV-TAVI in a degenerated homograft can be performed safely
with favourable midterm to long-term outcomes.

Limitations

This was a single-centre study, performed by select operators,
using predominantly self-expanding THV, and hence is subject to
the limitations of one unique centre’s pattern of practice. THV mal-
positioning and paravalvular leak severity were not analysed by a
central core lab. Although it would have been of interest to inves-
tigate possible predictors for mortality at 1, 3, and 5 years in a Cox
regression analysis that might guide patient selection, our sample
size was too small and underpowered to detect any differences.

Conclusion

Despite technical challenges, five-year mortality of 25.2% fol-
lowing ViV-TAVI for failing homograft AVR in a high-risk popu-
lation is comparable with redo surgical AVR. Long-term valve
durability appears favourable and was associated with recovery
of LV function and haemodynamics in this single-centre series.

Impact on daily practice

At five years, ViV-TAVI in high-risk patients with degenerated
homograft AVR has a mortality rate comparable with redo sur-
gical AVR. The THV devices appear durable with no cases of

late structural valve dysfunction.

Conflict of interest statement
The authors have no conflicts of interest to declare.

References

1. Webb JG, Wood DA, Ye J, Gurvitch R, Masson JB, Rodés-Cabau J, Osten M,
Horlick E, Wendler O, Dumont E, Carere RG, Wijesinghe N, Nietlispach F,
Johnson M, Thompson CR, Moss R, Leipsic J, Munt B, Lichtenstein SV,
Cheung A. Transcatheter valve-in-valve implantation for failed bioprosthetic
heart valves. Circulation. 2010;121:1848-57.

2. Duncan A, Moat N, Simonato M, de Weger A, Kempfert J, Eggebrecht H,
Walton A, Hellig F, Kornowski R, Spargias K, Mendiz O, Makkar R,
Guerrero M, Rihal C, George I, Don C, ladanza A, Bapat V, Welsh R,
Wijeysundera HC, Wood D, Sathananthan J, Danenberg H, Maisano F,
Garcia S, Gafoor S, Nombela-Franco L, Cobiella J, Dvir D. Outcomes
Following Transcatheter Aortic Valve Replacement for Degenerative Stentless
Versus Stented Bioprostheses. JACC Cardiovasc Interv. 2019;12:1256-63.

3. Duncan A, Davies S, Di Mario C, Moat N. Valve-in-valve transcatheter aor-
tic valve implantation for failing surgical aortic stentless bioprosthetic valves:
A single-center experience. J Thorac Cardiovasc Surg. 2015;150:91-8.

4. de Freitas Campos Guimardes L, Urena M, Wijeysundera HC, Munoz-
Garcia A, Serra V, Benitez LM, Auffret V, Cheema AN, Amat-Santos IJ,
Fisher Q, Himbert D, Garcia Del Blanco B, Dager A, Le Breton H, Paradis JM,
Dumont E, Pibarot P, Rodés-Cabau J. Long-Term Outcomes After Transcatheter
Aortic Valve-in-Valve Replacement. Circ Cardiovasc Interv. 2018;11:¢007038.

5. Tourmousoglou C, Rao V, Lalos S, Dougenis D. What is the best approach in
a patient with a failed aortic bioprosthetic valve: transcatheter aortic valve
replacement or redo aortic valve replacement? Interact Cardiovasc Thorac
Surg. 2015;20:837-43.





