3. Results

3.1. Global Cardiac Activity

As described in the previous section the global values are the average of the six
segmental values of a single ventricle. In our study we correlated every parameter with
gestational age (GA) and heart rate (HR), indicate a regression equation for the
relationship between variables and present the variability explained with the correlation
coefficient. We also present reference values for fetal cardiac motion and deformation
Table 2 and 3).

Motion parameters systolic (Sys) and diastolic (Dias) Velocity (V) and Displacement (D)
increase as pregnancy advances in both ventricles (LV and RV). There is no statistically
significant relationship between V and HR except RV Sys V decreases as HR
increases. D in both LV and RV decreases with increasing HR. Deformation parameters
Sys and Dias Strain Rate (SR) decrease as GA increases and both Sys and Dias SR
increase as HR increases. Strain in both ventricles decreases as GA increases and only
LV S exhibits a statistically significant relationship with HR whereas RV S has no
significant relationship with HR. LV S increases as HR goes up.
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3. Results

3.1.1. Motion Parameters

Global Systolic Velocity
=

G

Fig. 33. Parameters characterizing myocardial motion are systolic and diastolic velocities and
peak displacement as illustrated in the next figure. Two consecutive cardiac cycles are shown.
Figure continues on the next page.
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3. Results

Global Displacement

Fig. 33. (cont) Three consecutive fetal heart beats are shown. In the endsystole the fetal heart
establishes its maximal shift towards the apex reaching the maximum displacement and then
during diastole it moves back to its initial position.
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3. Results

3.1.1.1. Global Systolic Velocities

a) Left Ventricular Global Systolic Velocity
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3. Results

b) Right Ventricular Global Systolic Velocity
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3. Results

3.1.1.2. Global Diastolic Velocities

a) Left Ventricular Global Diastolic Velocity
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3. Results

b) Right Ventricular Global Diastolic Velocity
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3. Results

3.1.1.3. Global Displacement

a) Left Ventricular Global Displacement
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3. Results

b) Right Ventricular Global Displacement
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3. Results

3.1.2. Deformation Parameters

Global Systolic Stc:in Rate

Fig. 34. Superimposed S and SR curves of the same heart cycle. S is the parameter which
defines how much deformation undertaken by the myocardium during the cycle. In longitudinal
axis myocardium shortens during systole and how quickly this shortening takes place is
indicated by systolic SR. As myocardium relaxes during diastole the speed of the relaxation is
shown by diastolic SR.
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3. Results

3.1.2.1. Global Strain

a) Left Ventricular Global Strain
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3. Results

b) Right Ventricular Global Strain
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3. Results

3.1.2.2. Global Systolic Strain Rate
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3. Results

b) Right Ventricular Global Systolic Strain Rate
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3. Results

3.1.2.3. Global Diastolic Strain Rate

a) Left Ventricular Diastolic Strain Rate
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3. Results

b) Right Ventricular Diastolic Strain Rate
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3. Results
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3. Results

We compared LV and RV values and found no statistically significant difference in
e Global Systolic Velocities
e Global Displacement
e Global Strain
e Global Systolic Strain Rate, however
there was a statistically significant difference in
e Global Diastolic Velocities (RV > LV) p-Value = 0,0009 and

e Global Diastolic Strain Rate (RV > LV) p-Value = 0,0002.

65



3. Results

3.2. Correlation between Ejection Fraction and Global Strain

Fig. 35. VVI software can also calculate using modified monoplane Simpson method the
ejection fraction (EF) derived from the 2D data in endsystole and enddiastole. In this figure
enddiastolic 4 Ch-view is shown to illustrate this method.
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3.2.1. Left Ventricular Ejection Fraction Versus Global Strain

LV Ejection Fraction
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Plot of Fitted Model
LV Ejection Fraction = 30,2314 - 1,23367*LV Global Strain
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3. Results

There is a statistically significant relationship between LV Ejection Fraction and LV
Global Strain at the 95,0% confidence level. p<0,0005. The R-Squared statistic

indicates that the model as fitted explains 29,2504% of the variability in LV Ejection

Fraction. The correlation coefficient equals -0,540837, indicating a moderately strong

relationship between the variables.
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3. Results

3.2.2. Right Ventricular Ejection Fraction Versus Global Strain

Plot of Fitted Model
RV Ejection Fraction = 6,40331 - 2,14281*RV Global Strain
81 I T T I T T T T I T T I T T I

"
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RV Ejection Fraction

41

31

RV Global Strain

There is a statistically significant relationship between RV Ejection Fraction and RV
Global Strain at the 95,0% confidence level. p<0,00005. The R-Squared statistic
indicates that the model as fitted explains 43,2752% of the variability in RV Ejection
Fraction. The correlation coefficient equals -0,657839, indicating a moderately strong

relationship between the variables.
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3.3. Repeatability of VVI

3. Results

To assess the repeatability of the feature tracking algorithm we performed two tracings

for both ventricles consecutively. We illustrate them in Bland-Altman Plots.

3.3.1. Repeatability of Left Ventricular Parameters
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Difference of Tracking No. 1 - Tracking No. 2
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Difference of Tracking No. 1 - Tracking No. 2
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Difference of Tracking No. 1 - Tracking No. 2
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3. Results

3.3.2. Repeatability of Right Ventricular Parameters

I —

Fig. 37. This 4Ch-view presents two consecutive tracings of the right ventricle.
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Difference of Tracking No. 1 - Tracking No. 2
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3.4. Overview of the Results

Figures 38-41 summarize our findings.

3. Results
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3. Results
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3. Results

In the following section we will discuss our results and take other studies into account
which utilized speckle or feature tracking algorithm in fetal echocardiography.
Furthermore we will put our study and its pitfalls in perspective and give some future

prospects.
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