
Changes in Right Ventricular Systolic Function After

Transcatheter Aortic Valve Implantation Assessed by

Two-dimensional Speckle Tracking Echocardiography

Evolución de la función sistólica ventricular derecha tras
implante de válvula aórtica percutánea con ecocardiografı́a
speckle tracking bidimensional

To the Editor,

In recent years, left ventricular function has been shown to

improve in patients with severe aortic stenosis treated with

transcatheter aortic valve implantation (TAVI),1 and a reduction of

left ventricular hypertrophy has also been reported,2 with the

unquestionable prognostic implications this has over the medium

term.

On the other hand, it has been demonstrated that right

ventricular systolic dysfunction develops soon after aortic valve

replacement surgery. However, few studies have evaluated right

ventricular systolic function (RVF) in patients who had undergone

TAVI, and these studies involved conventional echocardiographic

methods, the results of which are subject to the limitations

associated with these techniques.3,4

Thus, our objective is to analyze the short- and medium-term

course of RVF following TAVI using novel, more accurate

echocardiographic methods that are less subject to technical

limitations.5

This study had a case series design. RVF was quantified using

the apical four-chamber view by means of tricuspid annular

plane systolic excursion in M mode echocardiograms, tricuspid

annular velocity was assessed by tissue Doppler imaging, and

2-dimensional speckle tracking echocardiography (2DSTE) was

employed to determine 2 parameters: longitudinal strain in right

ventricular free wall and tricuspid annular motion.5 Moreover,

we analyzed the pulmonary artery systolic pressure using the

tricuspid regurgitant jet velocity assessed by continuous-

wave Doppler ultrasound, adding 10 mmHg to the systolic

pressure gradient between right ventricle and right atrium.

Echocardiography (Philips iE33) was performed prior to, imme-

diately after, and 1 and 6 months after implantation, and Philips

QLAB software was employed to analyze the measurements

obtained with 2DSTE.

The data for all the variables were collected prospectively. From

June 2009 to September 2010, we enrolled 37 patients (age, 76 [7]

years; 49% men; logistic EuroSCORE, 14.5% [5.9%]) with severe

symptomatic aortic stenosis and high surgical risk, treated by

means of percutaneous TAVI, with 6 months of follow-up.

Informed consent had been obtained prior to inclusion.

Categorical variables were expressed as percentages, and

continuous variables mean (standard deviation). The changes in

continuous variables throughout follow-up were analyzed using

repeated measures analysis of variance, and Bonferroni post hoc

tests were performed when significant differences were found.

The SPSS 18.0 statistical software package was employed.

A P value less than .05 was considered to indicate statistical

significance.

In the analysis of the results at hospital discharge, we observed

a significant improvement in all the echocardiographic para-

meters associated with RVF, and the pulmonary artery systolic

pressure was significantly reduced. However, the analysis of the

results obtained at 1 month demonstrated a significant improve-

ment only in novel echocardiographic parameters: tricuspid

annular motion, from 17.6 (4.4) mm to 18.1 (4.8) mm (P<.001)

(Figure); right ventricular strain, from �34 (4) to �36 (5)

(P<.01). At 6 months, the results showed no significant further

improvement in RVF in any of the parameters (Table). Seven of the

patients in our study population required a permanent pacemaker;

when they were excluded, there were no significant differences in

any of the RVF parameters during the follow-up period.

To the best of our knowledge, there are no studies in which RVF

was evaluated in patients who had undergone TAVI using novel

echocardiographic techniques based on 2DSTE. Our results show a

very early improvement in RVF after implantation, in contrast to

the findings after aortic valve replacement surgery, which is

followed by a deterioration.3,4 Forsberg et al.,3 who compared

patients with surgical aortic valve replacement with patients who

had undergone TAVI, report results similar to those obtained by us;

however, Zhao et al.4 were unable to demonstrate any changes in

RVF after TAVI. This discrepancy may be attributable to the fact

that, in both studies, RVF was measured by tricuspid annular plane

systolic excursion using M mode echocardiography, with the

difficulties involved in aligning the ultrasound beam with

the tricuspid annulus.5 However, the immediate improvement

in RVF observed in our study, obtained with all the echocardio-

graphic techniques, appears to confirm the positive results in

terms of improvement obtained by Forsberg et al.3 On the other

hand, 1 month later, further improvement in RVF is only observed

with 2DSTE parameters, probably due to the greater diagnostic

accuracy exhibited by these techniques in different clinical

situations5 and their good correlation with the quantification of

RVF by magnetic resonance imaging.6 There do not appear to be

further improvements beyond the first month. Studies of larger

Figure. Two-dimensional speckle tracking echocardiography showing tricuspid annular motion prior to (A) and 1 month after (B) transcatheter aortic valve

implantation.
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series would help to determine whether there are other factors,

such as pacing, that could influence RVF during follow-up. The

small number of patients and the lack of hemodynamic data

obtained during the follow-up period, for the purpose of assessing

their relationship to the echocardiographic measurements, would

be limitations to the study.

In conclusion, there is an early, and significant, improvement in

RVF, quantified by all the echocardiographic techniques, and that

2DSTE parameters show a further improvement throughout the

first month, possibly due to the greater accuracy of this technique

for the quantification of changes in ventricular function.
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Percutaneous Treatment of Superior Vena Cava Syndrome After

Pacemakers Electrodes Implantation and/or Surgical

Correction of Congenital Heart Disease

Tratamiento percutáneo del sı́ndrome de vena cava superior tras
implantación de electrodos y/o cirugı́a de cardiopatı́as
congénitas

To the Editor,

Superior vena cava (SVC) syndrome arises when there is

decreased or obstructed blood flow through the SVC.

Depending on the severity of the symptoms and the etiology,

the treatment indicated can be surgery, at times with a venous-

venous shunt. Baloon angioplasty and stenting have also been

developed as an alternative to conventional surgery.

From January 1993 through December 2011, 5 patients

presented in our hospital with this syndrome and all were treated

percutaneously without any complications: 1 with balloon

angioplasty,1 1 with a conventional stent, and 3 with polytetra-

fluoroethylene-coated stents. Table summarizes the main char-

acteristics of patients and the treatment given.

With regard to the technique used, in cases with anterograde

flow, approach was via the jugular vein with 5 or 6 Fr multipurpose

catheters (Cordis), through which a straight 260 cm straight

guidewire of 0.035’’ diameter (Boston) was introduced. This in turn

was snared in the right atrium (RA) by means of a 15-mm Goose

NeckW loop (ev3). Venous-venous flow was established with a

femoral approach.

In 2 patients with complete obstruction, we positioned a

15-mm Goose NeckW loop with a femoral approach at the base of

the RA and introduced an inverted 0.014’’ diameter PT GraphixW

coronary guidewire (Boston) through a multipurpose catheter.

The guidewire was advanced with 2D angiographic guidance

parallel to the pacemaker electrode. Once passed the obstruction,

we snared the rigid end of the guidewire with the loop and

lowered it to the RA (Fig. A). We then dilated with 2-, 3-, and 4-mm

MaverickW coronary balloons (Boston) (Fig. B and C) before

advancing the multipurpose catheter through the tunnel created

and replaced the coronary guidewire with a 0.035’’ guidewire that

was extracted via the femoral vein to establish the jugulofemoral

bypass (Fig. D).

In the case of simple angioplasty, we used BaltTM 7- and 15-mm

balloons, introduced via the femoral artery. For stenting proce-

dures, a femoral approach was also used. In all cases, predilatation

was performed with 8- and 15-mm balloons (Fig. E and F) to

introduce the 9 and 14 Fr Mullins sheaf (Cook) until reaching the

SVC (Fig. G). Three 45-mm polytetrafluoroethylene coated stents

Table

Echocardiographic Parameters of Right Ventricular Function Prior to Implantation, at Hospital Discharge and After 1 Month and 6 Months of Follow-up in Patients

Who Had Undergone Transcatheter Aortic Valve Implantation

Baseline Discharge P 1 month P 6 months P

TAPSE, mm 17.2 (2.5) 17.6 (2.3) .010 17.8 (2.4) ns 17.8 (2.6) ns

TDI, cm/s 12.2 (2) 12.9 (1.7) <.001 13 (1.6) ns 13.2 (1.8) ns

TAM, mm 15.6 (4.6) 17.6 (4.4) <.001 18.1 (4.8) <.05 17.1 (7.3) ns

RV strain –29 (6) –34 (4) <.001 –36 (5) <.01 –36 (5) ns

PASP, mmHg 48 (12) 38 (9) <.001 40 (6) ns 38 (8) ns

ns, not significant; PASP, pulmonary artery systolic pressure; RV strain, myocardial deformation measured by 2-dimensional speckle tracking echocardiography; TAM,

tricuspid annular motion measured by 2-dimensional speckle tracking echocardiography; TAPSE, tricuspid annular plane systolic excursion using M mode echocardiography;

TDI, tricuspid annular velocity measured using tissue Doppler imaging.
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