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BACKGROUND

Severe aortic stenosis (AS) is the most frequent val-
vular heart disease in the Wertern world and its preva-
lence increases due to greater population longevity.
(1) Patients with symptomatic AS have a poor quality
of life and elevated mortality. (2) Hitherto, aortic valve
replacement surgery (AVRS) is the only definite thera-
peutic option capable of improving symptoms and long-
term prognosis. (3) However, in patients with in-
creased risk for surgery, up to 30% of patients are de-
clined for surgery. (1) Even more, the presence of
contraindications to surgery is associated with reduced
survival rates. In this group of patients, percutane-
ous valvuloplasty emerged as a therapeutic alterna-
tive. Yet, as the procedure is associated with high rate
of restenosis, it was limited only as a bridge to sur-
gery. (4) Percutaneous aortic valve replacement is an
innovative technique that is being incorporated to
clinical practice with on growing enthusiasm, particu-
larly in patients with high risk for surgery. (5, 6)

In this article we describe two case reports, the
criteria used for patients’ selection and the technique
used.

CASE 1

An 89-year old woman with a history of multiple hospi-
talizations due to decompensated heart failure presented with
NYHA class III dyspnea. Transthoracic 2D echocardiography,
3D and Doppler echocardiography revealed the presence of
significant calcifications in a trileaflet aortic valve with se-
vere stenosis (peak aortic gradient: 69 mm Hg; mean aortic

AVRS Aortic valve replacement surgery

A significant proportion of patients with severe aortic stenosis (AS) have comorbidities that
increase the risk of surgical aortic valve replacement. Percutaneous implantation of aortic
valve prosthesis emerges as an alternative in this group of patients. We report two cases of
elderly patients with severe aortic stenosis that underwent successful percutaneous im-
plantation of CoreValve aortic valve prostheses; in addition, criteria for patient selection
and the technique of the procedure are described.
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gradient: 40 mm Hg; aortic valve area: 0.6 cm?) and moder-
ate aortic regurgitation (Figure 1 A-C). Left ventricular ejec-
tion fraction was 62% and there was evidence of grade III
diastolic dysfunction, characterized by a restrictive mitral
filling pattern; systolic pulmonary artery pressure was 52
mm Hg. The aortic valve annulus measured 24 mm and the
distance between the aortic annulus and the sinotubular
junction was 15 mm (Figure 1 A-C). Coronary angiography
showed absence of significant obstructions. EuroScore risk
was estimated in 13.6%. The patient was not considered a
candidate for surgery due to advanced age. The feasibility
of performing a percutaneous aortic valve replacement was
determined by several angiographic evaluations (Figure 2
A-B). The patient underwent a successful percutaneous im-
plantation of an aortic valve prosthesis (Figures 3 A-B and
4 A-C) with a peak gradient of 16 mm Hg after the implant
and moderate aortic regurgitation. Immediately after, the
heart valve prosthesis was dilated with a 25-mm balloon,
reducing the degree of aortic regurgitation (Figure 3 C-D).
The electrocardiogram performed after the procedure
showed preserved AV conduction and a new complete left
bundle branch block. During the next 72 hours the patient
alternated between normal sinus rhythm and pacemaker
rhythm, and a definite pacemaker was implanted thereaf-
ter. The postoperative echocardiogram showed the prosthetic
valve correctly positioned and a mild aortic regurgitation
(Figure 5 A-C). The patient was discharged without major
complications in NYHA functional class I.

CASE 2

In this case, a woman aged 90 years presented with NYHA
functional class III dyspnea; she had a history of progres-
sive dyspnea during the last 2 years. She was 1.52 m tall,
weighted 59 kg, and her body mass index was 26. The op-
erative risk estimated by the EuroScore was 14.6%. The
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Fig. 1. A. 3D echocardiography. Multiplanar review at the level of the aortic valve. Evaluation of aortic diameters and aortic valve area.
B. Continuous wave Doppler trace through the aortic valve showing peak and mean gradients of 69 mm Hg and 40 mm Hg, respec-
tively. C. TEE. Longitudinal view (137 degrees). See the different pre-procedural measurements. A: LVOT. B: Aortic annulus. C: Valsalva
sinus. D: Sinotubular junction. E: Interventricular septum thickness at the level of the aortic valve. D1 and D2: Distance from the aortic
annulus to the sinotubular junction. TEE: Transesophageal echocardiogram. TTE: Transthoracic echocardiogram. LA: Left atrium LVOT:

LV outflow tract: LV: Left ventricle. Ao: Ascending aorta.

Fig. 2. A. Measurement of the femoral and iliac artery diameters
using quantitative angiography. B. Measurements of the aorta
to assess the feasibility of performing a percutaneous aortic valve
replacement.

echocardiogram showed a calcified trileaflet aortic valve with
severe stenosis (peak aortic gradient: 80 mm Hg; mean aor-
tic gradient: 52 mm Hg; aortic valve area: 0.75 cm?) and
mild aortic regurgitation. Left ventricular ejection fraction
was 58%. There was a moderate increase in LV filling pres-
sures due to grade II diastolic dysfunction and pulmonary
artery systolic pressure was estimated in 56 mm Hg. The
aortic valve annulus measured 22 mm and the distance be-
tween the aortic annulus and the sinotubular junction was
16 mm. The coronary angiography only showed irregulari-
ties in the mid-LAD artery segment.

Percutaneous 26-mm aortic valve prosthesis was suc-
cessfully implanted, with complete resolution of the
transvalvular aortic gradient and moderate aortic regurgi-
tation that was significantly reduced after dilatation with a
25 mm balloon. A definite pacemaker was implanted 24

Fig. 3. CoreValve prosthesis positioning (A) and expansion (B).
C. Post-dilatation of the prosthesis. D. Final result. A mild aortic
regurgitation is visible.

hours after the procedure due to trifascicular block. The
echocardiogram performed before discharge showed that the
aortic valve prosthesis was properly placed, the transvalvular
gradients were normal and there was a mild aortic regurgi-
tation.
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Fig. 4. TEE monitoring during the procedure. A. Longitudinal view (107 degrees). The catheter advances across the aortic valve
(arrows). B. Longitudinal view (140 degrees). The balloon is insufflated. The arrows show the region of the valve annulus. C. Longitu-
dinal view (120 degrees). The device is correctly positioned and expanded (dashed arrows). Doppler color image shows the presence
of minimal paravalvular leakage (full arrow).
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Fig. 5. A. TEE immediately after the procedure. Longitudinal view (133 degrees) showing the valve prosthesis fully expanded and
correctly positioned. The arrows mark the proximal border of the prosthesis at the level of the LVOT. B. TTE. Endovascular prosthesis
in correct position. See the fine valves opened during systole (arrows). C. Continuous wave Doppler trace through the aortic valve with

a peak gradient of 7 mm Hg.

REQUIREMENTS FOR SELECTION OF PATIENTS
FOR SELF-EXPANDING VALVE PROSTHESIS

Patients with the following features are eligible for
percutaneous aortic valve implantation: 1) presence
of symptomatic AS and high surgical risk; 2) aortic
annulus diameter > 20 mm and < 27 mm as measured
on echocardiography; 3) distance between the aortic
annulus and the sinotubular junction > 14 mm; and,
4) diameter of the ascending aorta 3 cm above the
annulus of < 43 mm. Three-dimensional echocardio-
graphy with multiplanar review allows direct and cor-
rect measuring (Figure 2). (5)

Coronary angiography (either by cardiac catheteri-
zation or by multislice computerized tomography) is
essential to rule out the presence of coronary artery
disease and to assess the diameters of the aortic an-
nulus and ascending aorta at 30 mm from the valve
annulus and the distance between the aortic annulus
and the origin of the coronary arteries. The angles
between the left ventricle and the aortic root and be-

tween the aortic arch and the descending aorta can
be estimated during coronary angiography in order
to evaluate the feasibility of navigation of the device.
In addition, it is also useful to determine the degree
of tortuosity of the iliac and femoral tree, and the di-
ameters of the femoral, external iliac and common
iliac arteries.

DEVICE DESCRIPTION

The CoreValve aortic valve prosthesis (CoreValve Inc,
California, USA), consists of a trileaflet bioprosthetic
pericardial tissue valve that is mounted and sutured
in a self-expanding nitinol stent (Figure 6). The lower
portion of the prosthesis that is implanted from the
left ventricular outflow tract has high radial force at
the level of the valve annulus to expand and exclude
the calcified leaflets and to avoid recoil. The middle
portion is designed to avoid obstruction of the coro-
nary arteries, and the upper portion is flared to fixate
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the stent in the ascending aorta and to provide longi-
tudinal stability. The current profile of the prosthesis
is 18 F. The prosthesis is available in two sizes: 26
mm and 29 mm for aortic annulus diameter between
20 and 23 mm and between 23 and 27 mm, respec-
tively.

PROCEDURE DESCRIPTION

The procedure is performed under angiographic,
hemodynamic and echocardiographic guidance. Some
experienced teams do without the latter. We believe
that an echocardiography-guided procedure is useful
to evaluate diameters, to monitor the introduction of
catheters to prevent possible tears of atherosclerotic
plaques in the descending aorta, to help ensure ap-
propriate positioning of the prosthesis and to assess
for paravalvular regurgitation. A transient pacemaker
is implanted and removed 48 hours later due to po-
tential risks of conduction disturbances and need of
definite pacemaker implantation. The femoral artery
is the most frequent vascular access used and an 18 F
introducer is inserted. Vascular access can be obtained
by standard surgical dissection or in a percutaneous
fashion with the aid of a vascular pre-closing device.
The subclavian artery is an alternative route in case
of inadequate femoral access. A pigtail catheter is in-
troduced via the femoral or radial artery in order to
measure pressure gradients and, simultaneously, for
angiographic control to aid positioning of the
CoreValve aortic valve prosthesis.

Once the transvalvular aortic gradient has been
measured, a dilatation is performed with a valvulo-
plasty balloon; the diameter of the balloon is similar
to that of the aortic annulus. Then, the device is ad-
vanced through the femoral artery and positioned at
the level of the valve annulus (Figure 3). The sheath
is retracted allowing deployment of the self-expand-

Fig. 6. Diagram of the CoreValve prosthesis positioned at the
level of the valve annulus, respecting the coronary ostia.

ing prosthesis In case of significant stenosis or
paravalvular regurgitation, the prosthetic valve can
be dilated with a balloon of a greater diameter.

DISCUSSION

Currently, the presence of multiple comorbid condi-
tions or advanced age is a limitation to AVRS in a
great number of patients. (1) So far, two types of pros-
thetic valves have been implanted (CoreValve and
Edwards LifeScience) in approximately 5000 patients,
with increasing success. This new technique widens
the scope of patients with AS who may benefit from a
definite treatment. Specifically, implant of CoreValve
prosthesis is associated with high success rate and
low rate of complications. (5) The reduction of the
profile of this prosthesis from 25 F to 18 F has de-
creased the incidence of complications, such as tem-
porary or permanent stroke and iliac or femoral
trauma. (5) However, in 20% of cases the development
of bradyarrhythmias makes it necessary to implant a
definite pacemaker. (7) The presence of aortic regur-
gitation after the implant is generally related to
paravalvular leakage usually disappears gradually due
to progressive expansion of the prosthesis and to de-
velopment of perivalvular fibrosis. In some cases a
subsequent dilatation reduces the paravalvular leak-
age. Other complications, such as cardiac tamponade,
occlusion of the coronary ostia after the implant, de-
vice implantation into the ascending aorta or into the
left ventricle, are more frequent in inexperienced
centers. These findings emphasize the need of a rig-
orous training before implementing this technique.

RESUMEN

Reemplazo valvular aértico percutaneo en pacientes
de alto riesgo quirtirgico

Una proporciéon importante de pacientes con estenosis
aértica (EAo) grave poseen comorbilidades que incrementan
el riesgo de la cirugia de reemplazo valvular aértico. El
implante percutéaneo de véalvula protésica surge como una
alternativa en este grupo de pacientes. Se comunican dos
casos de pacientes de edad avanzada portadores de EAo grave
a los que se les realiz6 con éxito el implante percuténeo de
una proétesis valvular adrtica CoreValve y se describen los
criterios para la seleccién de pacientes y la técnica de
implante percuténeo.

Palabras clave > Valvula aértica - Cateterismo - Endovascular -
Protesis valvular cardiaca
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