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Abstract

The standard treatment of calcific aortic stenosis (AS) is aortic valve 
replacement (AVR). However, as population has become older, the 
number of patients who have prohibitive surgical risk is increasing. 
Although transcatheter aortic valve implantation (TAVI) has been in-
dicated to some of these high-risk patients, its indication is limited 
because of anatomical contraindications, unstable clinical situations 
and financial problems. Thus, in experienced hands, the option for 
balloon aortic valvoplasty (BAV) should be considered, as it may be 
a good alternative to selected patients to ameliorate symptoms and 
prolong survival. In this report, we describe the case of an old pa-
tient with severe AS who evolved with cardiogenic shock and had 
contraindications to surgery and transcatheter valve implantation and 
who was successfully treated by BAV.
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Introduction

Calcific aortic stenosis (AS) is the most common presentation 
of aortic valve disease in the Western world, with an increas-
ing prevalence as the population ages [1-3]. Nearly 4% of all 
adults 75 years of age or older have moderate or severe AS, 
which is characterized by a long latency period associated 
with high mortality after symptom onset [4]. Although surgi-
cal aortic valve replacement (AVR) is the definitive treatment 
of calcific AS, many patients do not undergo surgery because 
of prohibitive comorbidities. Three-year survival rates among 

symptomatic patients with severe AS who do not undergo 
AVR may be as low as 25% [5-7]. Lately, transcatheter aortic 
valve implantation (TAVI) has been suggested as a less inva-
sive treatment for high-risk patients with AS [8-12]. However, 
poor clinical status and anatomical restrictions could prevent 
TAVI performance. In these settings, balloon aortic valvoplas-
ty (BAV) could be an alternative to provide temporary symp-
tomatic and hemodynamic benefit [13, 14]. Here, we report a 
case of percutaneous BAV in a patient who developed cardio-
genic shock and had clinical and technical contraindications to 
AVR and TAVI.

Case Report

A 74-year-old Caucasian man presented with symptoms of 
dyspnoea, associated with orthopnoea, paroxysmal nocturnal 
dyspnoea, extreme generalized edema and caquexy (BMI = 
15.4 kg/m2), with repeated hospitalizations. He had history 
of arterial hypertension, dyslipidemia, stable coronary artery 
disease, chronic renal failure, with a baseline serum creatinine 
of 2.0 mg/dL, and previous coronary arterial bypass grafting 
surgery. Despite aggressive medical therapy, he remained in 
New York Heart Association (NYHA) functional class IV. Due 
to worsening of symptoms, the patient was hospitalized at our 
institution.

The initial electrocardiogram revealed atrial fibrillation 
and left bundle branch block with normal heart rate.

A bedside echocardiogram showed left ventricular ejec-
tion fraction of 35%. The aortic valve was heavily calcified 
and severely stenotic with a valve area of 0.7 cm2, maximum 
transvalvular pressure gradient of 66 mm Hg and medium of 
40 mm Hg (Fig. 1).

The thoracic abdominal CT presented plaques with mobile 
thrombi in the descending aorta and inadequate valvular an-
nulus size and shape for anchorage of percutaneous prosthesis 
(Fig. 2).

Cardiac angiography demonstrated native arteries occlud-
ed and patent bypass graftings.

EuroSCORE and STS scoring system were calculated and 
registered rates of overall mortality of 33% and 42%, respec-
tively. Due to the high surgical risk and technical inability to 
TAVI treatment, the multidisciplinary team recommended per-
cutaneous BAV.
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During the hospitalization, the patient evolved with clini-
cal deterioration, and signs of severe cardiogenic shock, with 
oliguria and worsening of renal function, hypotension and 
finally to torpor, with no improvement with the use of end-
ovenous inotropes. Thus, BAV was performed urgently. Inter-
estingly, the patient presented immediate improvement in the 
hemodynamic status, an excellent recovery of mental status 
and renal function. This first procedure resulted in the reduc-

tion of maximum transvalvular pressure gradient of 100 to 50 
mm Hg (Fig. 3). The patient was discharged 7 days later. He 
needed a second BAV 3 months later, and again there was a 
reduction of maximum transvalvular pressure gradient of 35 to 
20 mm Hg with attenuation of heart failure symptoms.

After 24-month follow-up, the patient remains on class II 
of the NYHA functional classification with improvement in 
general clinical status.

Figure 2. Abdominal angiography CT depicts aortic thrombi. 

Figure 1. Doppler ultrasound curves demonstrating aortic transvalvular gradient pressures compatible with severe aortic steno-
sis before balloon aortic valvoplasty. 
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Discussion

AVR is the mainstay of treatment of symptomatic AS. AVR of-
fers substantial improvements in symptoms and life expectan-
cy [15]. However, situations in which the valve replacement 
is unfeasible to perform, TAVI and percutaneous BAV are al-
ternative options to selected patients. TAVI is a good alterna-
tive but it still challenges some problems, especially related to 
the high costs, technical difficulties in patients with diseased 
femoral access and also due to the size and shape of the aortic 
annulus of some patients, which may complicate the anchor-
age of the prosthesis and cause paravalvular leak, which is one 
of the greatest problems to clinical outcomes. Besides, atrio-
ventricular blocks with the need of pacemakers are another fre-
quent complication of this procedure. Of note, in developing 
countries, the high cost of the percutaneous prosthesis is a ma-
jor issue that poses conflicts and difficulties to the indication to 
a substantial number of patients.

Percutaneous BAV is another treatment option to patients 
with severe AS with clear benefits, but with some other chal-
lenges. This technique was developed as a nonsurgical option 
in the 1980s [16]. It was used to manage unstable and critically 
ill patients such as those in cardiogenic shock or refractory 
heart failure. As the number of very elderly patients with this 
disease increases, especially those in whom surgical options 
are not available, an effective and less invasive treatment of 
severe AS is essential. About one-third of patients with severe 
AS are not referred for valve replacement surgery because of 
the risks perceived by both patients and physicians. Further-
more, a consistent limitation for this therapy among younger 
patients with greater longevity was the high restenosis rate 
and the need for reintervention. BAV was thus found to be of 

limited utility for many of these patients who were acceptable 
candidates for AVR [17].

Although the literature shows that BAV is associated with 
serious complications in historical series, currently the rates 
of complications have decreased substantially [18]. When ex-
ecuted by experienced hands, in order just to improve hemo-
dynamic status, due to the fact that even little improvements 
in the orifice area turn into great improvements in the trans-
valvular gradient, this translates into lesser rates of severe 
complications. One special consideration of BAV is the fact 
that restenosis and clinical worsening with the need of a sec-
ond BAV procedure may occur 6 - 12 months after the first 
procedure [19]. Actually, some investigators have suggested 
repeated BAV because its results might also improve survival 
rates over a single dilatation, which might merit further evalu-
ation in clinical trials [20].

As a consequence, all inoperable patients who are eligible 
for this procedure should receive it as soon as possible. There-
fore, we can offer to most of these remaining no-option pa-
tients a low-cost and relatively safe procedure in experienced 
hands, associated with significant immediate hemodynamic 
and clinical improvement, and with an improvement in quality 
of life. Pain control and palliative service are an important part 
of medical care, and BAV might well fit within this area even 
in the era of TAVI [21-23].

Thus, BAV can be used successfully to improve the health 
of some nonsurgical patients with severe symptomatic AS. The 
use of BAV for palliation of symptoms has been undervalued 
in this difficult-to-treat patient group.
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