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Evaluation of short-term cardiac function by tissue Doppler
imaging in pre and postoperative period of congenital heart disease
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Purpose : The objective of this study was to assess ventricular function by tissue Doppler imaging
(TDI) in children with congenital heart disease (CHD) who have been undergoing open heart surgery
(OHS) using cardiopulmonary bypass. We tried to compare the parameters of tissue Doppler imaging
before and after OHS in patients with congenital heart disease.

Methods : This study was conducted on 32 patients with CHD after OHS from January 2005 to
December 2005 at Kyungpook National University hospital. Patients who underwent 2-D echocardio-
graphy before and after their OHS. All patients were divided into three groups, left ventricular
volume overloading group (group 1), and right ventricular volume overloading group (group 2), and
right ventricular pressure overloading group (group 3). The TDIs were examined before and 1 to 3
months after OHS. Peak early diastolic (E), and peak late diastolic (A) velocity of transmitral flow
were measured by pulsed wave Doppler examination. Peak systolic (Sm), peak early diastolic (Em),
and peak late diastolic (Am) velocity in apical 4-chamber and 2-chamber views were measured by

Results : The patients were 14 boys and 18 girls and the average age of patients was 2 years and
3 months. The congenital heart diseases which have to get OHS were ventricular septal defect (13
cases), atrial septal defect (7), atrioventricular septal defect (3), isolated pulmonary stenosis (2) and
tetralogy of Fallot (7). There were significant decrease of Sm, Em, Am measured on tricuspid
annulus and E/Em measured on mitral annulus in apical 4 chamber view (P<0.05).

Conclusion : This study showed significant decrease of Sm, Em, Am measured on tricuspid annulus
and E/Em measured on mitral annulus in apical 4 chamber view after OHS. These changes might
be due to the effects of cardiopulmonary bypass in OHS and/or hemodynamic changes after correc-
tion of congenital heart disease. To clarify these changes, further study on more patients is needed.
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Fig. 1. Pulsed wave Doppler velocity from mitral valve. Abbre-
viations : E, peak early diastolic velocity; A, peak late diastolic
velocity.
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Fig. 2. Pulsed wave tissue Doppler velocity curves. Abbrevia-
tions : Sm, peak systolic velocity; Em, peak early diastolic velo-
city;Am, peak late diastolic velocity.
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Table 1. Data of Patients Characteristics

Mean age (month) (range) 27 (1-156)
Sex (M/F) 14/18
Congenital Heart Disease total 32
VSD 13
ASD 7
AVSD 3
PS 2
TOF 7

Abbreviations : VSD, ventricular septal defect; ASD, atrial sep-
tal defect; AVSD, atrioventricular septal defect; PS, isolated
pulmonary stenosis; TOF, tetralogy of Fallot

Table 2. Measuring Points and Abbreviations

A2 waskith p<005 4ol BATgH R Fo3k AJo|7} Q)
thar Rk

[e]
3, +44

[}
84 st T 2T 109, S 4 BRe T 3TL 9

R4 = E= 4
EEY 9 54 7999 FA(Abbreviation)

AA g B 22 A% 1 F 2A R
W Table 3% 2tk S A% wuste] 5% o B/

Em & olvl gl Wk gglov 43 amela Adui

View Measuring point Measurement Abbreviation
apical 4 chamber Tricuspid annulus TDI systolic wave tri-Sm
TDI early diastolic wave tri-Em
TDI late diastolic wave tri-Am
TDI E/Em ratio tri-E/Em
Septum TDI systolic wave sep—-Sm
TDI early diastolic wave sep~Em
TDI late diastolic wave sep—Am
TDI E/Em ratio sep-E/Em
Mitral annulus TDI systolic wave lat-Sm
TDI early diastolic wave lat-Em
TDI late diastolic wave lat-Am
TDI E/Em ratio lat-E/Em
apical 2 chamber anterior wall TDI systolic wave ant-Sm
TDI early diastolic wave ant-Em
TDI late diastolic wave ant-Am
TDI E/Em ratio ant-E/Em
inferior wall TDI systolic wave inf-Sm
TDI early diastolic wave inf-Em
TDI late diastolic wave inf-Am
TDI E/Em ratio inf-E/Em

Abbreviations : TDI, tissue Doppler imaging
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Table 3. Comparisons of the TDI Parameters between before
and after Open Heart Surgery in Total Patients

All patients

Measurement
(cm/sec) before OHS after OHS
Mean (£SD) Mean (£SD)
tri-Sm 12.00 (4.26) 8.84" (2.31)
tri-Em 16.90 (5.41) 11.42" (3.36)
tri-Am 13.15 (4.44) 867" (2.25)
tri-E/Em 5.33 (2.00) 6.01 (2.26)
sep-Sm 6.34 (2.22) 6.12 (1.99)
sep-Em 10.06 (2.78) 878" (2.25)
sep-Am 8.19 (3.04) 7.42 (2.08)
sep-E/Em 10.68 (4.84) 9.61 (2.70)
lat-Sm 7.37 (2.22) 6.97 (2.04)
lat-Em 12.30 (4.64) 11.53 (3.10)
lat-Am 7.43 (2.54) 750 (2.57)
lat-E/Em 9.08 (3.44) 7.69 (2.44)
ant-Sm 5.77 (1.99) 484" (1.27)
ant-Em 9.65 (3.58) 745" (1.71)
ant-Am 6.77 (3.27) 4.83" (1.64)
ant-E/Em 11.43 (4.07) 11.57 (3.13)
inf-Sm 7.68 (2.01) 7.03 (1.91)
inf-Em 12.58 (4.08) 11.13 (3.22)
inf-Am 8.93 (3.24) 7.66" (2.48)
inf-E/Em 8.73 (3.16) 811 (2.52)

Abbreviations : TDI, tissue Doppler imaging; OHS, open heart
surgery; SD, standard deviation
P<0.05
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Table 4. Comparisons of the TDI Parameters between before and after Open Heart Surgery in Group 1, 2, 3

Group 1 Group 2 Group 3

Measurement
(cm/sec) before after before after before after

Mean (+SD) Mean (£SD) Mean (£SD) Mean (£SD) Mean (+SD) Mean (£SD)
tri-Sm 14.60 (5.79) 104 (2.88) 11.62 (2.79) 869 (1.55)" 9.38 (1.85) 7.13 (1.13)"
tri-Em 20.20 (7.39) 12.70 (4.37)" 15.85 (3.99) 11.62 (2.72)7 14.50 (1.85) 950 (2.14)7
tri-Am 14.0  (4.50) 9.25 (2.19)" 12.58 (4.12) 892 (2.19)" 13.14 (5.39) 757 (2.37)
tri-E/Em 5.27 (1.39) 4.34 (1.19) 5.52 (2.79) 5.64 (1.47) 5.10 (0.79) 7.47 (2.89)
sep—-Sm 7.40 (2.67) 6.60 (1.71) 6.23 (2.05) 6.23 (2.65) 5.33 (1.50) 5.44 (0.88)
sep~Em 10.80 (3.36) 9.20 (2.39) 10.54 (2.44) 8.85 (2.34)" 8.56 (2.19) 8.22 (2.11)
sep—Am 9.44 (3.09) 8.00 (2.65) 777 (2.77) 7.46 (1.81) 756 (3.32) 6.78 (1.86)
sep-E/Em 10.03 (4.11) 9.53 (3.34) 10.23 (5.09) 9.42 (3.15) 11.87 (5.39) 9.96 (1.62)
lat-Sm 7.89 (2.98) 767 (2.50) 7.38 (1.61) 6.54 (1.13) 6.75 (2.25) 6.86 (2.64)
lat-Em 12.78 (5.09) 12.89 (3.95) 13.15 (4.84) 11.46 (2.79) 10.38 (3.66) 10.13 (2.03)
lat-Am 8.57 (3.15) 9.71 (3.59) 7.31 (2.46) 7.00 (1.87) 6.63 (1.99) 6.38 (1.30)
lat-E/Em 10.28 (3.19) 6.58 (1.10)" 8.87 (4.29) 721 (2.43) 8.47 (1.66) 9.48 (2.59)
ant-Sm 6.20 (2.49) 5.30 (1.34) 592 (1.49) 454 (1.13)° 5.00 (2.07) 4.75 (1.39)
ant-Em 10.70 (4.83) 7.20 (2.04) 10.15 (3.02) 769 (1.65)°" 750 (1.41) 7.38 (1.51)
ant-Am 9.00 (4.82) 522 (1.64)" 5.62 (1.45) 5.00 (1.53) 6.13 (2.17) 4.13 (1.81)"
ant-E/Em 10.65 (2.86) 12.73 (2.72) 10.59 (4.53) 10.54 (2.99) 13.65 (3.76) 12.49 (3.56)
inf-Sm 8.30 (2.11) 850 (2.32) 7.54 (1.89) 6.62 (1.39) 7.13 (2.10) 5.88 (0.64)
inf-Em 13.50 (3.95) 13.30 (4.11) 13.38 (4.07) 10.23 (2.20)" 10.13 (3.68) 9.88 (2.10)
inf-Am 11.00 (4.00) 9.38 (3.42) 8.85 (2.41) 7.62 (1.39) 7.00 (2.62) 6.00 (1.77)
inf-E/Em 8.94 (3.87) 6.59 (2.54) 8.33 (3.29) 8.18 (2.65) 9.31 (2.72) 9.28 (1.85)

Abbreviatfions . TDI, tissue Doppler imaging; OHS, open heart surgery; SD, standard deviation

"P<0.05, 'P<0.01
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