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Transcatheter aortic valve replacement (TAVR) for severe aortic stenosis has been

proven to be a safe therapeutic and well-established option in patients at high and
intermediate surgical risk. TAVR shows a comparable mid-term durability compared to
surgical aortic valve replacement. Only minimal data exist in the long-term survival of
dialysis patients after cardiac valve replacement. Long-term function of TAVR devices
in patients requiring hemodialysis remains unknown. We are presenting a case of early
deterioration of a bioprosthetic CoreValve in a patient undergoing hemodialysis. The
patient was scheduled for re-TAVR, unfortunately, the patient’s course deteriorated
and cardiopulmonary resuscitation was unsuccessful. The autopsy revealed a severely
denaturated CoreValve prosthesis with severe calcifications. In the subset of patients
with renal failure however valve performance has to be regularly monitored for
early signs of degeneration. Our case shows that the long-term performance of first

generation TAVR devices in a patient requiring hemodialysis was limited.

ABBREVIATIONS

TAVR: Transcatheter Aortic Valve Replacement; NYHA: New
York Heart Association

INTRODUCTION

Degenerative aortic valve stenosis is the most common
valvular lesion in Western countries [1]. Survival without
treatment is very poor in symptomatic patients. In 2002, Cribier
et al. implanted the first transcatheter valve in the aortic position
for the treatment of symptomatic severe aortic stenosis [2]. Data
from the PARTNER Trial and the Medtronic Core Valve U.S. Pivotal
Investigational Device Exemption trial indicate that survival
for extreme-risk patients is superior to best medical therapy
and equivalent or superior to surgical aortic valve replacement,
although long-term durability remains unknown [3]. Data on long-
term durability are scarce. First data comparing TAVR to SAVR
are promising. Cardiac hemodynamics and valve performance
are stable in both in patients alive at 5 years [4]. In recent years
transcatheter aortic valve replacement has become an emerging
alternative for high- and intermediate-risk patients with severe
aortic stenosis [5,6]. Presumably because of extended use of
bioprosthetic valve replacement and ageing of the population,

the number of degenerative bioprosthesis will increase in the
future. Failure of the bioprosthetic valves is due to relevant
stenosis as a result of calcification with deterioration of leaflets
or valve thrombosis [7]. In high-risk patients transcatheter aortic
valve replacement (TAVR) has replaced surgical bioprosthesis,
and in intermediate-risk patients it has proven to be safe and
effective. Transcatheter aortic valve replacement (TAVR) for
severe aortic stenosis is a safe therapeutic and well established
option in patients at high and intermediate surgical risk. The
5-year outcomes of transcatheter aortic valve replacement or
surgical aortic valve replacement for high surgical risk patients
with aortic stenosis (PARTNER 1) showed no structural valve
deterioration in either group [8]. Transcatheter aortic valve
replacement (TAVR) for treatment of symptomatic patients
with severe aortic stenosis was associated with a lower long-
term mortality compared with patients undergoing surgical
valve replacement [9]. Thus far, short- and mid-term outcomes
have been encouraging but long-term data on clinical outcomes,
valve function and durability and structural integrity are limited
[10]. Long-term function of TAVR devices in patients requiring
hemodialysis is unknown. The aim of this case report is to give
information on the long-term performance of a first generation
TAVR device in a hemodialysis patient.
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CASE PRESENTATION

Wereportonaseverely degenerated Core Valve bioprosthesis
early after 33 months post TAVR in a male patient. Only few cases
are reported of a degenerative stenosed Core Valve transcatheter
aortic bioprosthesis, e.g. after five years (60 months) and after
five and a half years (66 months) after TAVR. One in a 74 year
old man with an early calcific degeneration of a Core Valve
transcatheter aortic bioprosthesis with extensive calcification of
the Core Valve’s leaflets [11]. Another in a 92 year old patient
who was transferred to hospital with decompensated heart
failure (NYHA class IV) [12].

In our case a 63 year old male patient underwent TAVR
using a first generation 29 mm Core Valve device (Medtronic,
Minneapolis, Minnesota, USA) due to severe aortic stenosis
with an aortic valve area of 0.7 cm? measured by transthoracic
echocardiography and cardiac catheterization. Preprocedural
multislice computed tomography showed an aortic annulus
diameter of 26.5 mm. This patient suffered from renal
insufficiency requiring hemodialysis due to IgA-nephropathia,
secondary hyperparathyroidism, pulmonary hypertension,
recurrent phlebothromboses, liver cirrhosis Child B with
compromised coagulation, thrombocytopenia (21 Giga/l)
and diabetes mellitus. TAVR was performed after a 4 weeks
period of cardiac decompensation due to severely reduced left
ventricular function (ejection fraction 15 %), hemofiltration and
therapy with inotropes requiring intensive care. Peri- and post-
procedural TAVR course were uncomplicated and the patient
was discharged 3 weeks after the procedure.

The patient was admitted to our Chest Pain Unit due to
deteriorating dyspnoea (NYHA class III to 1V) 33 months after
TAVR. Transthoracic and transesophageal echocardiography
revealed severely reduced left ventricular function and a severely
stenosed Core Valve bioprosthesis with a mean pressure gradient
of 38 mmHg (maximum pressure gradient of 61 mmHg) and an
aortic valve area of 0.6 cm?. Cardiac catheterization demonstrated
a pulmonary hypertension with a mean pulmonary artery
pressure of 52 mmHg (70/35 mmHg), severe aortic stenosis with
an aortic valve area of 0.3 cm? and a peak-to-peak gradient of 80
mmHg with exclusion of coronary artery disease.

The patient was scheduled for re-TAVR after further
recompensation. Unfortunately, the patient's course deteriorated
with acute electromechanical dissociation. Cardiopulmonary
resuscitation was unsuccessful. Macroscopy (Figure 1) and
histology demonstrated a severely denaturated CoreValve
prosthesis (Figure 2a and 2b) with severe calcification. Bacteria
or fungae were not demonstrated by Gram stain and PAS stain.

DISCUSSION

Chronic kidney disease population is increasing, so is the
dialysis population. Reports of early calcific degeneration of
aortic bioprostheses discouraged their use in hemodialysis
patients. Consequently, the American College of Cardiology /
American Heart Association (ACC / AHA) guidelines for valve
replacement from 1998 recommended the use of mechanical
valvesin dialysis-dependent patients because bioprostheses were
considered a contraindication in dialysis patients [13]. The AHA
/ ACC 2006 valvular revised guidelines removed the previous

Figure 1 Macroscopic view of the left ventricular outflow tract
demonstrating the degenerated CoreValve bioprosthesis.

Figure 2 Histological specimen of the CoreValve bioprosthesis
demonstrated degenerated cusps (2a) with severe calcifications (2b).
Bacteria or fungae were excluded by Gram stain and PAS stain.

statement (1998) of class Ila recommendation for mechanical
valves and class III for tissue valves, in the focus update of 2008
there is still no specific indication for valve selection in dialysis
patients. Almost all studies reported no differences in survival
between mechanical and biological valves. Taking together,
biological valves are considered as a suitable treatment for
dialysis-dependent patients [14]. Nowadays comorbidities such
as chronic renal insufficiency are no longer contraindications to
bioprosthesis [15]. End-stage renal disease patients on regular
hemodialysis are at a higher risk for cardiovascular diseases,
especially calcified degeneration of the aortic valves [16].
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Therefore, calcification of the aortic valve and annulus is frequent
in these patients. These lesions often evolve rapidly to the stage of
hemodynamically significantaortic valve stenosis. With the ageing
population, it is expected that the prevalence of end-stage renal
disease and its associated cardiovascular disease would continue
to increase and accordingly more patients on hemodialysis would
require aortic valve replacement [17]. The majority of valvular
lesions observed in end-stage renal disease patients is acquired,
mostly secondary to dystrophic calcification of the valvular
annulus and the leaflets [18]. The incidence of symptomatic
aortic stenosis is 3.3 % per year in hemodialyzed patients. While
the age of patients treated by dialysis is increasing constantly,
the prevalence of aortic valve calcification and its complications
will increase in parallel. In patients with end-stage renal disease
the prevalence of aortic valve calcifications is 28 to 55 %, but it
occurs 10 to 20 years earlier than in the general population. In
degenerative aortic calcification, the lesions are first seen at the
site of valve insertion. They extend in the direction of the cusps.
Commisural fusion is present only in advanced stages when
calcium deposits protrude and fuse the valve leaflets [19]. Renal
failure and dialysis superimpose further pathomechanisms. This
conclusion is supported by the observation that a correlation is
found between duration of hemodialysis treatment and presence
of heart valve calcification [20]. The high uremic burden,
secondary hyperparathyroidism and the associated disturbances
in calcium and phosphate metabolism may be responsible for
this calcification, especially of the cardiac valves [21]. The rate
of progression of native aortic valve stenosis is more rapid in
hemodialysis patients in comparison with non-dialysis patients,
with a mean annual reduction of the aortic valve opening area of
0.14-0.19 cm? / year in hemodialysis patients vs 0.06 - 0.07 cm? /
year in non-dialysis patients. These changes affect the implanted
aortic bioprostheses after aortic valve replacement as well [22].
Age, duration of dialysis treatment, and hyperphosphatemia
are the most important risk factors [18]. Only minimal data
exist in the long-term survival of dialysis patients after cardiac
valve replacement. This case report is in addition to the scarce
information on valve durability with bioprosthetic transcatheter
valves.

We are presenting a case of early deterioration of a
bioprosthetic CoreValve in a patient undergoing hemodialysis.
Transcatheter aortic valve replacement (TAVR) for severe aortic
stenosis has been proven to be a safe therapeutic and well-
established option in patients at high and intermediate surgical
risk with a comparable mid-term durability compared with
surgical aortic valve replacement. In the subset of patients with
renal failure, however, valve performance has to be regularly
monitored for early signs of degeneration. Our case shows that
the long-term performance of first generation TAVR devices in a
patient requiring hemodialysis was limited.
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