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ABSTRACT 

Background: Ventricular systolic and diastolic function, as measured by 

echocardiography, are diminished in patients with a systemic right ventricle (RV). 

As the clinical implications of these finding remained unknown, we aimed to 

identify echocardiographic parameters of systolic and diastolic ventricular function 

that are independent determinants of the clinical condition in these patients. 

Methods: Forty-six adult patients (61% male; mean age 33 [range 18-69] years) 

with a systemic RV underwent echocardiography to assess qualitative and 

quantitative systolic and diastolic function of the systemic RV and the 

subpulmonary left ventricle (LV). Uni- and multivariate linear regression analyses 

were performed to identify independent echocardiographic determinants for NYHA-

class, maximal exercise capacity (V’O2peak) and NT-proBNP levels. 

Results: We found qualitative assessment of RV and LV function to be 

significantly associated with NYHA class (RV: β=0.26; p=0.05 and LV: β=0.82; 

p<0.01), V’O2peak (RV: β=-10.4; p<0.05 and LV: β=-18.4; p<0.05) and NT-proBNP 

levels (RV: β=0.58; p<0.01 and LV: β=1.40; p<0.001). Tricuspid annulus plane 

systolic excursion (TAPSE) was significantly associated with NYHA class (β=-0.92; 

p=0.001), V’O2peak (β=18.5; p=0.05), and serum NT-proBNP levels (β=-1.00; 

p<0.05). Associations between quantitative parameters of systolic subpulmonary 

LV function and clinical parameters were less distinct. We found no associations 

between RV and LV diastolic function and clinical parameters.  

Conclusions: Qualitative function of the systemic RV and the subpulmonary LV, 

and TAPSE, are determinants of clinical condition in patients with a systemic RV. 

These patients’ clinical condition could not be determined by echocardiographically 

measured diastolic RV function, and systolic and diastolic LV function. 



 

  

INTRODUCTION 

Patients with a complete transposition of the great arteries (TGA) who have 

undergone an atrial switch operation in the past, and patients with a congenitally 

corrected transposition of the great arteries (ccTGA) have a morphologic right 

ventricle (RV) that supports the systemic circulation. Due to improvements in 

palliative cardiac surgery early in life, the number of adult patients with a systemic 

RV is steadily increasing.1 Although long-term outcome is unknown, morbidity is 

worrisome, with RV dysfunction and reduced exercise capacity being the main 

constituents.2-4 Therefore, careful follow-up of ventricular function is the 

cornerstone in the clinical care for these patients, and having reliable diagnostic 

tools and parameters is of key importance. 

Echocardiography remains the first choice diagnostic imaging modality for 

the evaluation of ventricular function in adult patients with a systemic RV, as it is 

non-invasive, widely available and cost-effective. Several studies have been 

performed evaluating systolic, and diastolic function of the systemic RV by 

echocardiography.5-10 It is generally known that both systolic and diastolic function 

are diminished in patients with a systemic RV. However, data on which 

echocardiographically derived parameter of systolic, and diastolic right ventricular 

function are associated with patients’ clinical condition are equivocal. Most authors 

describe difficulties in finding echocardiographic parameters that can reliably 

determine exercise capacity and serum NT-proBNP levels in patients with a 

systemic RV.11-15 Furthermore, little emphasis has been made to investigate the 

systolic and diastolic function of the subpulmonary LV, and its potential influence 

on these patients’ clinical condition.5, 16-19  

Therefore, the current study aimed to identify which echocardiographic 

parameters are determinants of the clinical condition of adult patients with a 

systemic RV, as determined by New York Heart Association (NYHA) functional 

class, maximal exercise capacity (V’O2peak) and serum N-terminal prohormone Brain 

Natriuretic Peptide (NT-proBNP) levels. 

 



 

  

METHODS 

Patient characteristics 

A cross-sectional study was performed in 50 patients with a systemic RV, who 

visited the outpatient clinic of the Academic Medical Center in Amsterdam, or the 

University Medical Center in Nijmegen. Written informed consent was obtained 

from all patients prior to their echocardiography. The Institutional Review Boards 

of the two participating institutions approved the study protocol.  

  

Echocardiography 

All patients underwent transthoracic echocardiographic examination to evaluate 

systolic and diastolic function (Vivid 7, GE Medical Systems, Horten, Norway). All 

echocardiographic images were acquired and recorded digitally, and analyzed 

offline using dedicated software (EchoPac Dimension, GE Vingmed). Parasternal 

and apical views were obtained according to the recommendations of the American 

Society of Echocardiography.20 Pulsed and color-coded tissue Doppler imaging 

(TDI) recordings were obtained from an apical 4-chamber view. All studies were 

analyzed by a single echocardiographer, with more than 5 years experience in 

echocardiography in adult patients with congenital heart disease, who was blinded 

to clinical information. Patients in whom more than half of the echocardiographic 

parameters could not be obtained due to poor acoustic windows were excluded. 

Systolic function. Echocardiography was performed for qualitative and 

quantitative assessment of systolic function of the systemic RV and the 

subpulmonary LV. Qualitative (“eye-balling”) right ventricular/left ventricular 

function was subdivided into 4 groups representing 1). good, 2). mildly impaired, 

3). moderately impaired, and 4). severely impaired right ventricular/left ventricular 

function. Tricuspid / mitral annular plane systolic excursion (TAPSE / MAPSE) were 

assessed by placing the M-mode cursor oriented to the junction of the tricuspid / 

mitral annular plane with the right ventricular / left ventricular lateral wall, in the 4-

chamber view, and measuring the extent of systolic motion of the valvular rings 

toward the apex.21 



 

  

To obtain peak systolic velocities at the tricuspid and mitral annuli, we 

used pulsed TDI recordings at the lateral wall with the ultrasound beam parallel to 

the direction of the annular motion. TDI was also used for global strain analysis. A 

digital loop was acquired from a parasternal short axis view at the mid-ventricular 

level, apical 4-chamber, and apical-2 chamber views. We traced along the right 

ventricular / left ventricular endocardial border at the end-systolic frame. The 

strain curve was extracted from the gray-scale images using EchoPac Dimension 

software. Peak strain was defined as the peak negative value on the strain curve 

during the entire cardiac cycle. The reference timing point was defined at the end 

diastole (the peak of the R wave on the electrocardiogram tracing) with the timing 

of systole defined as aortic valve opening and closure determined by sampling 

right ventricular outflow tract pulsed wave Doppler. Figure 1.  

 

Figure 1. Example illustrating echocardiographic image of patient with an atrially switched 

transposition of the great arteries. Four-chamber view depicting the enlarged systemic right 

ventricle. 
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Diastolic function. In the apical 4-chamber view, using the trans-tricuspid, 

and trans-mitral pulsed wave Doppler curves, peak early (E-peak) and late (A-

peak) diastolic velocities, and their ratio (E/A) were measured or calculated.20 On 

the pulsed wave TDI curves, peak annular early (E’) and late (A’) diastolic 

velocities were measured for both the systemic RV, and the subpulmonary LV. The 

ratio of early to late annular velocity (E’/A’) was determined as a parameter of 

diastolic function for both ventricles, as well as the RV and LV filling index, by the 

ratio of transtricuspid, and transmitral flow velocity to annular velocity (E/E’). 

The severity of tricuspid regurgitation was quantified according to 

recommendations of American Society of Echocardiography’s Nomenclature and 

Standards Committee and The Task Force on Valvular Regurgitation.22 We 

quantified tricuspid regurgitation as none, mild, moderate, and severe. The 

parasternal short axis view was used to identify the presence of left ventricular 

outflow tract obstruction. 

  

Serum NT-proBNP 

Venous blood samples were drawn in all patients to measure plasma 

concentrations of NT-proBNP (ng/L).23, 24  

 

Cardiopulmonary exercise test 

On the same day as the echocardiography and blood analysis, we performed a 

symptom limited cardiopulmonary exercise test according to the guidelines of the 

American Thoracic Society, for the assessment of maximal exercise capacity.25 

Patients were placed on a cycle ergometer in the upright position and continuous 

measurements were made of minute ventilation, oxygen consumption (V’O2), 

carbon dioxide production (V’CO2), heart rate, blood pressure and 

electrocardiography (Jaeger Oxycon pro, Wuerzburg, Germany). Work load was 

increased by 5 to 15 Watt in a stepwise manner, depending on the individually 

predicted maximum exercise capacity, and in such a way that calculated maximal 

effort would be attained in approximately 10-15 minutes. All patients were 



 

  

exercised to their maximum exercise capability. V’O2peak was determined as the 

largest value in the terminal phase of exercise. Measured cardiopulmonary exercise 

test parameters were compared with predicted normal values from Wasserman 

and co-workers, and reported as milliliters/kilogram/minute and as a percentage of 

predicted.26 Calibration of the system was done prior to every test according to 

manufacturer specifications. 

 

Statistics 

For statistical analyses SPSS 16.0 (SPSS Inc., Chicago, Illinois) for Windows was 

used. P values <0.05 were considered statistically significant. The descriptive data 

are presented as mean with standard deviation if normally distributed or as median 

with range, as appropriate. A logarithmic transformation was performed for NT-

proBNP levels to stabilize the variance of the sample.27 Chi-square and unpaired t-

tests, or by the Mann-Whitney test if data were not normally distributed, were 

performed to assess differences between subgroups in categorical and continuous 

variables, respectively. Univariate linear regression analysis was performed for 

each echocardiographic variable to determine whether it was associated with each 

clinical parameters. Echocardiographic parameters that were associated with 

clinical parameters in univariate regression analysis were entered into a stepwise 

multivariate regression analysis model, to evaluate which echocardiographic 

parameters were independently associated with clinical parameters. For biological 

reasons, age and sex were also entered as independent variables in the 

multivariate analysis.  

 

RESULTS 

Patient characteristics 

Fifty patients with a systemic RV underwent echocardiography. In 4 patients (8%) 

more than half of the echocardiographic parameters could not be obtained due to 

poor acoustic window. Subsequently, 46 adult patients (61% male; mean age 33 

years, range 18-69 years) with a systemic RV were included in the study. Sixteen 



 

  

patients had a ccTGA, 30 patients an atrially switched TGA. The ccTGA patients 

were significantly older, compared to the TGA patients, but were well balanced for 

all other baseline characteristics. Baseline characteristics are summarized in table 

1. 

We found age to be negatively associated with V’O2peak (β=-0.39; p<0.01), 

and positively associated with serum NT-proBNP levels (β=0.46; p=0.001). Female 

patients had significantly higher levels of V’O2peak, compared to male patients (90.8 

± 29.4% vs. 74.3 ± 15.9%; p<0.05).  

 

 

Table 1. Baseline characteristics

p-value

Age (years)  <0.05

N.S.

Sinus rhythm N.S.

Pacemaker in situ N.S.

I / II-IV N.S.

N.S.

- ml/kg/min 27 ± 7 28 ± 7 26 ± 8 N.S.

- % predicted 81 ± 23 77 ± 17 87 ± 32 N.S.

Medication

B - blocker N.S.

ACE / ATII N.S.

Diuretics N.S.

Anti-arrhythmic drugs N.S.

No medication N.S.

1.9 ± 0.2 1.9 ± 0.5 1.9 ± 0.5 N.S.

Data are mean ± standard deviation; mean (range) number of patients (percentage); number of 

patients / number of patients. ACE = angiotensin converting enzyme inhibitor; ATII = angiotensin II 

receptor antagonist; BSA = body surface area; ccTGA = congenitally corrected transposition of 

the great arteries; NYHA = New York Heart Association functional class; TGA = transposition of 

6 (13%)

31 (67%)

2 (4%)

20 (67%)

Male 28 (61%) 21 (70%)

BSA (m2)

8 (17%)

475 (34-4476) 710 (34-4476)

12 (26%) 8 (27%)

2 (4%)

ccTGA

2 (7%)

4 (13%)

(n =30)

3 (19%)

7 (44%)

4 (25%

1 (3%)

5 (17%)

0 (0%)

2 (13%)

11 (69%)

Characteristics (n =46) (n =16)

Total TGA

the great arteries; % predicted = percentage of predicted

33 (18-69) 29 (21-41) 41 (18-69)

NYHA class 35 / 11 24 / 6 11 / 5

33 (72%) 23 (77%) 10 (63%)

345 (49-2314)

VO2peak

NT-proBNP

1 (6%)

 
 



 

  

 

Echocardiography 

Qualitative assessment showed impaired function of the systemic RV in the 

majority of patients, with 7 (15%) patients having good right ventricular function, 

and 20 (44%), 17 (37%), and 2 (4%) patients having mildly impaired, moderately 

impaired and severely impaired right ventricular function, respectively. Patients 

with an atrially switched TGA were equally affected as compared to patients with a 

ccTGA. Left ventricular function was good in 42 (91%) patients, 3 patients had 

mildly impaired, and 1 (2%) patient had moderately impaired left ventricular 

function. The latter 4 patients also had moderately or severely impaired right 

ventricular function. Echocardiographic parameters are summarized in table 2. 

Tricuspid regurgitation was present in almost all patients, with only 1 patient (2%) 

with no tricuspid regurgitation, 24 patients (52%) with mild tricuspid regurgitation, 

17 patients (37%) with moderate tricuspid regurgitation, and 1 (2%) patient with 

severe tricuspid regurgitation. Left ventricular outflow tract obstruction was 

present in 2 (4%) patients. 

 

Echocardiography and clinical parameters 

We found significant associations among clinical parameters. NYHA functional class 

was negatively associated with both V’O2peak (β=-0.643; p<0.001), and positively 

associated with serum NT-proBNP levels (β=0.444; p=0.002). NT-proBNP levels 

are negatively associated with V’O2peak (β=-0.516; p<0.001). 

Using univariate regression analysis we found qualitative right ventricular 

function to be significantly associated with patients’ NYHA functional class 

(β=0.26; p=0.05), as were quantitative left ventricular function (β=0.82; 

p=0.002), and TAPSE (β=-0.92; p=0.001). Both qualitative right ventricular, and 

left ventricular function were significantly associated with V’O2peak (β=-10.35; 

p=0.02 and β=-18.37; p=0.04, respectively), as was TAPSE (β=18.48; p=0.05), 

and left ventricular peak systolic velocity (β=3.05; p=0.002). Qualitative right 

ventricular, and left ventricular function were significantly associated with serum 



 

  

NT-proBNP levels (β=0.58; p=0.004 and β=1.40; p<0.001, respectively), as were 

TAPSE and MAPSE (β=-1.00; p=0.02, and β=-0.16; p=0.03, respectively).  

 

 

Characteristics Mean SD Mean SD Mean SD

Systolic Function

LV Qualitative Assessment 1.1 ± 0.4 1.1 ± 0.4 1.1 ± 0.3 N.S.

MAPSE 1.9 ± 0.5 1.8 ± 0.4 2.2 ± 0.6 N.S.

Peak systolic velocity (m/s) 9.0 ± 3.4 7.8 ± 2.3 11.2 ± 4.2 < 0.01

Strain (%) -34.5 ± 18.6 -28.5 ± 14.2 -45.7 ± 20.9 < 0.01

RV Qualitative Assessment 2.3 ± 0.8 2.4 ± 0.8 2.0 ± 0.7 N.S.

TAPSE 1.3 ± 0.4 1.3 ± 0.4 1.4 ± 0.4 N.S.

Peak systolic velocity (m/s) 7.2 ± 2.0 6.9 ± 1.8 7.6 ± 2.3 N.S.

Strain (%) -25.2 ± 10.0 -23.4 ± 10.0 -28.5 ± 9.4 N.S.

Diastolic Function

LV Early diastolic velocity (m/s) 0.92 ± 0.23 0.97 ± 0.19 0.81 ± 0.26 < 0.05

Atrial velocity (m/s) 0.48 ± 0.30 0.40 ± 0.31 0.62 ± 0.25 < 0.05

E/A ratio < 0.05

TDI Early diastolic velocity (m/s) 0.12 ± 0.05 0.12 ± 0.04 0.13 ± 0.06 N.S.

TDI Atrial velocity (m/s) 0.06 ± 0.06 0.03 ± 0.02 0.12 ± 0.05 < 0.001

E'/A' 2.25 ± 1.16 2.18 ± 1.17 2.36 ± 1.17 N.S.

E/E' ratio N.S.

RV Early diastolic velocity (m/s) 0.87 ± 0.22 0.83 ± 0.20 0.95 ± 0.26 N.S.

Atrial velocity (m/s) 0.46 ± 0.31 0.34 ± 0.23 0.65 ± 0.34 < 0.01

E/A ratio N.S.

TDI Early diastolic velocity (m/s) 0.09 ± 0.04 0.80 ± 0.04 0.11 ± 0.04 < 0.01

TDI Atrial velocity (m/s) 0.04 ± 0.02 0.03 ± 0.02 0.05 ± 0.02 < 0.01

E'/A' 3.35 ± 2.75 4.65 ± 2.74 1.25 ± 0.76 < 0.001

E/E' ratio < 0.05

second; TGA = transposition of the great arteries; % = percent.

and ccTGA patients; ccTGA = congenitally corrected transposition of the great arteries; m/s = metres per 

9.3 (4.3-37) 10.5 (4.3-37) 8.7 (4.6-17)

* Data are mean values ± standard deviations, or mean (range); † p Value of difference between TGA 

7.6 (2.6-53) 9.1 (3.6-17) 6.2 (2.6-53)

1.9 (0.8-10) 2.3 (1.0-10) 1.6 (0.8-4.6)

Table 2. Echocardiography

1.7 (0.7-7.6) 0.7 (0.7-7.6) 1.4 (0.8-2.6)

All patients* 

(n =46)

TGA*            

(n =30)

ccTGA*        

(n =16)

p   

Value
†

 
 

 



 

  

Figure 2 and figure 3. We found no statistically significant association 

between right ventricular peak systolic velocity, and right and left ventricular strain 

measurements. Table 3. None of the diastolic echocardiographic parameters were 

associated with clinical parameters, except for subpulmonary left ventricular A’ and 

V’O2peak (β=148.91; p=0.015). We found no statistically significant associations 

between the presence or severity of tricuspid regurgitation, or the presence of 

subvalvular pulmonary valve stenosis and echocardiographic or clinical parameters.  

 

 

Figure 2. Qualitative assessment of systemic RV and the subpulmonary LV function is associated 

to V’O2peak and serum NT-proBNP levels.  

Bar charts depicting the relation between qualitative assessment of systemic right ventricular and 

the subpulmonary left ventricular function and a.) V’O2peak (percentage of predicted) and b.) 

serum NT-proBNP levels (ng/L). 
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Figure 3. Title: The relation between TAPSE and a). V’O2peak, and b). serum NT-proBNP levels 46 

patients with a systemic right ventricle. 

The relation between tricuspid annular peak systolic excursion (TAPSE), a). V’O2peak (percentage 

of predicted) and b). serum NT-proBNP levels. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Univariate and Multivariate echocardiographic determinants of NYHA class, V'O2peak, and serum NT-proBNP levels

Variable β p Value β 95% CI p value Variable β p Value β 95% CI p value

Age 0.02 0.07 Age 0.02 0.07

Sex -0.12 0.60 Sex -0.12 0.60

Qualitative RV function 0.26 0.05 Qualitative LV function 0.82 0.002 0.66 0.12 - 1.20 0.02

TAPSE -0.92 0.001 -0.92 -1.42 - -0.42 0.001

Variable β p Value β 95% CI p value Variable β p Value β 95% CI p value

Age 0.80 0.007 0.83 0.33 - 1.34 0.002 Age 0.80 0.007

Sex 15.53 0.02 15.65 4.01 - 27.28 0.01 Sex 16.53 0.02 15.22 3.05 - 27.38 0.02

Qualitative RV function -10.35 0.02 Qualitative LV function -18.37 0.04

TAPSE 18.48 0.05 23.73 8.31 - 39.15 0.003 Peak Systolic Velocity 3.05 0.002 2.90 1.16 - 4.65 0.002

Variable β p Value β 95% CI p value Variable β p Value β 95% CI p value

Age 0.04 0.001 0.040 0.02 - 0.07 <0.001 Age 0.04 0.001 0.03 0.009 -0.054 0.007

Sex 0.23 0.48 Sex 0.23 0.48

Qualitative RV function 0.58 0.004 0.61 0.28 - 0.94 0.001 Qualitative LV function 1.40 <0.001 1.04 0.37 - 1.71 0.003

TAPSE -1.00 0.02 MAPSE -0.16 0.03 -0.16 -0.27 - -0.03 0.02

NYHA = New York Heart Association; TAPSE = tricuspid annular peak systolic excursion; V'O2peak = maximal exercis capacity

Univariate

Univariate

NT-proBNP

Multivariate

Multivariate

Multivariate

Multivariate

Multivariate

NT-proBNP

Univariate

Univariate

Univariate

NYHA class

Right Ventricle

V'O2peak

Univariate

Left Ventricle

NYHA class

Multivariate

V'O2peak

 



 

  

DISCUSSION 

The present study, for the first time, shows that qualitative systemic right 

ventricular and subpulmonary left ventricular function, as determined by 

echocardiography, are independent determinant of patients’ clinical condition. Most 

quantitative echocardiographic parameters of systolic right ventricular and left 

ventricular function were not related to a patient’s clinical condition, except for 

TAPSE, nor were echocardiographic parameters of diastolic function. 

 Several studies have been performed evaluating the feasibility of 

echocardiographic measurements of ventricular function in patients with a systemic 

RV, with equivocal results.11, 28-30 The current study found that qualitatively 

assessed  ventricular function is associated with these patients’ clinical condition. 

However, a major drawback to qualitative assessment of ventricular function, is 

the subjectivity of the measurement. Previously, others recognized this drawback, 

as they found substantial disagreement in qualitative function assessments 

between interpreting echocardiographers.30, 31 To curtail this drawback, and obtain 

valid echocardiographic measurements in patients with such complex congenital 

heart disease, echocardiography should only be performed by experienced 

echocardiographers. 

Previously, several authors found significant associations between 

echocardiographically derived systolic systemic right ventricular function and 

clinical parameters,11, 29, 30 others encounter difficulties in finding systolic 

echocardiographic parameters that can reliably determine exercise capacity and 

serum NT-proBNP levels in these patients.12, 14 Surprisingly, the most frequently 

used echocardiographic parameters, such as qualitative assessment of ventricular 

function and TAPSE, were hardly ever evaluated in these studies. Our study 

focused primarily on these commonly used, and easily obtained echocardiographic 

parameters, and demonstrates their usefulness in daily clinical practice. From our 

results, the association between quantitative subpulmonary left ventricular function 

and a patient’s clinical condition remains unclear. Although several authors have 



 

  

described a quantitatively diminished subpulmonary left ventricular function, its 

influence on a patient’s condition is yet to be established.17, 18 

In the current study we found none of the TDI derived echocardiographic 

parameters to be related to the patient’s clinical condition, whereas other 

echocardiographic parameters did relate to clinical parameters. This could be due 

to a less favorable variability of TDI derived measurements. Data on variability of 

echocardiographically derived parameters are sparse. Although Tamborini et al. 

found very low variability for TAPSE and for peak systolic velocity in patients with 

normal cardiac anatomy, the variability of strain measurements is equivocal.21, 32 

Studies on variability of echocardiographic parameters in patients with a systemic 

RV have not yet been performed. The present study was not set-up to evaluate 

variability of echocardiographic parameters, as a single observer assessed all 

echocardiograms.  

The association between echocardiographically measured diastolic 

ventricular function and clinical parameters was absent in patients with an atrially 

switched TGA or a ccTGA. These findings confirm previously published data, 

describing the non-existing relation between diastolic function and a patient’s 

clinical condition.13, 33 We did find, however, significant differences in diastolic 

function between these 2 subgroups. Not surprisingly, the atrial contribution to 

diastolic ventricular filling was especially impaired in patients with an atrially 

switched TGA, in whom the rigid, non-contracting atrial baffle generates increased 

atrial pressures, and prevents adequate atrial emptying.34, 35 Although we could not 

identify an association between diastolic ventricular function and clinical 

parameters, our findings of diminished diastolic function in patients with a systemic 

RV should not be taken lightly. In patients with normal cardiac anatomy diastolic 

heart failure causes similar morbidity compared to systolic heart failure, and only 

slightly less mortality.35, 36 This poor prognosis could well be the same in patients 

with diastolic dysfunction of the systemic RV. Further investigation is therefore 

warranted, to evaluate the clinical consequence of diminished diastolic function in 

these patients. 



 

  

As with most studies on echocardiography in patients with congenital heart 

disease, the number of patients included in the study was relatively small, and the 

group was fairly heterogeneous. We chose to include both patients with an atrially 

switched TGA, as well as patients with a ccTGA. Although being two different 

cardiac conditions, the pathophysiology of systemic RV dysfunction, and the 

aetiology of morbidity and mortality are very similar.4 These limitations could have 

caused the fact that we could not find a clear association between diastolic 

ventricular function, and clinical parameters. On the other hand, finding diastolic 

echocardiographic parameters to predict exercise tolerance and ejection fraction 

proved to be difficult in the past.14 Moreover, despite the low number of patient 

included, and the heterogeneity of the groups, we were able to demonstrate a 

clear association between systolic ventricular function and patients’ clinical 

condition.   

 

CONCLUSION 

Qualitative systemic right ventricular and subpulmonary left ventricular function, 

and TAPSE, as determined by echocardiography, are independent determinants of 

the clinical condition of patients with a systemic RV. The clinical condition of these 

patients could not be determined by echocardiographically measured diastolic right 

ventricular function, nor by systolic and diastolic left ventricular function.  
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