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Evaluation of cardiac function by
tissue Doppler imaging in children with cancer

Yeo Hyang Kim, M.D., Ph.D.

Department of Pediatrics, School of Medicine, Keimyung University, Taegu, Korea

Purpose : The objectives of this study were to assess ventricular function by tissue Doppler im-
aging in children who were receiving chemotherapy or who had received chemotherapy, and to apply
repeated tissue Doppler imaging to make an early assessment in cardiac toxicity studies.

Methods : This study was conducted on 23 oncology patients on-treatment or off-treatment from
April 2005 to July 2005 at Dongsan Medical Center, Keimyung University. All patients(group 1) were
divided into two groups, fractional shortening(FS) over 29 percent(group 2) and FS under 28 percent
(group 3) in the first category. These same patients were also divided into the following groups :
group treated with anthracyclin(group 4) and group treated without anthracyclin(group 5). Decelera-
tion time(DT), isovolumic relaxation time(IVRT), FS, peak early diastolic(E), and peak late diastolic
(A) velocity of transmitral flow were measured by M-mode and pulsed wave Doppler. Systolic(Sm),
peak early diastolic(Em), and peak late diastolic(Am) velocity in apical 4-chamber and 2-chamber
views were measured by tissue Doppler imaging. The author calculated a modified Tei index, E/A,
E/Em ratio by using measured values.

Results : Twenty three patients were enrolled: 12 boys and 11 girls. The average age of patients
was 8 years and 4 months. Thirteen out of 23 patients were in the group treated with anthracyclin
(group 4) and 6 had FS under 28 percent(group 3). E/Em ratio showed a significant difference
between group 1 and control group(6.46+£1.85 vs 7.06+1.64, P<0.05). Other parameters had no differ-
ence statistically.

Conclusion : This study showed that the change of cardiac function developed earlier in diastolic
function than in systolic function, as E/Em ratio reflecting the mean LV diastolic pressure showed a
significant difference between the control group and chemotherapy groups. Echocardiography using
tissue Doppler imaging is a non-invasive, comfortable and reliable method for post-chemotherapy
follow up. (Korean ] Pediatr 2006;49:417-423)
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Fig. 1. Doppler waveform from mitral valve. E : peak early di-
astolic velocity, A :peak late diastolic velocity, DT : decelera-
tion time.
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Fig. 2. Doppler waveform from pulmonary vein. S :systolic
velocity, D : diastolic velocity.
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anterior lateral

Apical 2 chamber view ' Apical 4 chamber view

Fig. 3. Schemes of apical four and two chamber view. Anal-
ysis of myocardial velocities was done within the basal, mid
and apical parts of walls.

Fig. 4. Pulsed wave tissue Doppler velocity curves. Sm : peak
systolic velocity, Em:peak early diastolic velocity, Am : peak
late diastolic velocity.

Fig. 5. Time intervals of the modified myocardial performance

index. The a’ is the time interval between end and onset of
mitral annular diastolic velocity. The b’ is the duration of mi-
tral annular systolic velocity. The modified Tei index was cal-
culated as(a’-b’/b’).
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Table 1. Data of Patients Chracteristice

Group Number of patient Control
Total 23 9
Age(mean) 8 yr 4 mo 6 yr 6 mo
Sex M/F 12/11 6/3
FS >29%/<28% 17/6 9/0
Anthracyclin = +/— 13/10 0/9
Radiation 4 0

Abbreviation : FS, fractional shortening
Seven patients had cmthrdcyclm cumulative dose under 200
mg/m’ and 6 had 200 mg/m® or more

Table 2. Data of Pulsed Wave Doppler Study

Patients(n=23) Control(n=9)

FS(%) 34*6 35+4

E velocity(cm/s) 101+14 108+19
A(cm/s) 59*+14 64+13
E/A 1.75%£0.38 1.75+0.49
IVRT (msec) 5612 69123
DT(msec) 141£36 12519
S(em/s) 56+7 49+9
D(cm/s) 5610 49+6

Abbreviations : FS, fractional shortening; E, peak early dias-
tolic velocity in transmitral flow; A, peak late diastolic ve-
locity in transmitral flow; IVRT, isovolumic relaxation time;
DT, deceleration time; S, systolic velocity in pulmonary ve-
nous flow; D, diastolic velocity in pulmonary venous flow; ns,
nonspecific, no significant difference

. rhadomyosarcoma 1
Y, Langerhans cell hlstlocytosis 1ol &
29% o9l Foh2w) 171, 28% viwkel $hok3
6ol ). Anthracyclins ]'&5} §L°}(4:'L = 139l

AHEBHAl 92 Bhol(5ih) & 107 olAth 4t Fhol FollA
anthracyclin %% £ 200 mg/m” ©18t9E A= 79, o4
oY A= 6ok WA AEE 49013
tH(Table 1). tlZ&ae] v teol= 6 671€@2d 771€-10d
170)eldar Fol 6%, ofof 3ot 7 w7to] AR, o]

W Fops

o AoJA 23t Aol AT
Solrte] @& L 34+6%, TEES 63+3%°1%aL, &
23 8F/9 E £5& 101414 cm/s, A $%+ 59114 cm/s,

DTE 141436 msec, IVRTE 56+12 mseciow, #H4w &
6+10 cm/sATE =

AT =

o] ©E 32 35+4%, :[La?—_'-“_ 6515% %3, TR R
o] E &%+ 108%£19 cm/s, A 5% 64*13 cm/s, DTE 125
+19 msec, IVRT+ 69+23 msecH o™, AW dFo S &
5 4919 cm/s, D £&E+& 49*6 cm/stH(Table 2). +
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Table 3. Data of Tissue Doppler Imaging Study on Apical 4 and 2 Chamber View in Control

Sm Em Am Em/Am E/Em mTI
Septum Basal 8.69+1.31 -14.76 £1.59 -769£153 2.00£0.48 7.32£1.08 0.46%0.03
Mid 7.24%0.09 -12.42%1.38 -5.48=*1.09 2.34%0.46 8.8311.96
Abpical 4.62%0.99 -9.48£2.02 -3.77%£1.01 2.65%0.74 11.80£2.99
Lateral wall Basal 11.06£1.99 -20.74£3.65 -819£1.25 2.59%£0.59 5.28£0.93 0.40%0.04
Mid 9.47+1.44 -18.73£3.06 -6.19£1.27 3.14%+0.69 591£1.35
Abpical 8.66+2.29 -14.60£2.93 -496=*1.07 3.08+0.88 765%2.12
Inferior wall Basal 9.78+1.14 -17.33£3.08 -859£1.87 2.13%£0.65 6.41£1.59 0.44%0.08
Mid 7.86+1.13 -15.13%2.11 -6.33£1.48 2.52%0.64 7.23£1.48
Abpical 6.29+1.37 -11.28£1.95 -4.78%£0.93 2.44%0.59 9.89£2.59
Anterior wall Basal 10.89£2.23 -16.47£4.34 -9.23£2.37 1.85+0.54 7.02£2.39 0.42%0.09
Mid 8.90+2.28 -13.27£2.30 -5.04%0.65 2.71%=0.80 8.45*1.81

Abbreviations : Sm, peak systolic velocity in tissue Doppler imaging; Em, peak early diastolic velocity in tissue Doppler imaging;
E, peak early diastolic velocity in transmitral flow; Am, peak late diastolic velocity in tissue Doppler imaging; mTI, modified Tei
index

Table 4. Data of Tissue Doppler Imaging Study on Apical 4 and 2 Chamber View in Patients

Sm Em Am Em/Am E/Em mTI
Septum Basal 9.22+1.13 -15.85%£1.92 -855*2.18 1.94+0.46 6.40+1.18" 0.43%+0.08
Mid 6.80+1.14 -12.04£1.69 -6.12%£1.03 2.00+0.33 8.46+1.41"
Apical 4.82+1.10 -8.78+£1.89 -431%£091 2.12+0.63 11.87+2.37
Lateral wall Basal 11.54*3.19 -21.24£5.79 -853*1.54 253+0.71 5.10+1.62" 0.35+0.10
Mid 10.09£3.36 -17.63+£3.46 -6.67*£1.34 2.73+0.67 587+1.13"
Apical 10.14*£3.48 -13.96£2.93 -581*1.15 2.49+0.69 7.43+1.43
Inferior wall Basal 9.52+1.41 -17.32£3.62 -9.17£391 1.64%+0.85 5.96+1.05" 0.44+0.12
Mid 7.79%+1.43 -14.74+3.37 -7.35%£2.16 2.09+0.59 7.06+1.43"
Apical 5.99£0.98 -1055%£1.92 -5.08*£1.37 2.15+0.46 9.79+1.61
Anterior wall Basal 10.76+2.22 -16.89+3.75 -9.85+3.00 1.78+£0.42 6.18+1.28" 0.45+0.82
Mid 10.13+1.96 -15.33%+2.39 -6.521+1.69 2.531+0.65 6.61+1.04°
Apical 847+2.37 -12.01£2.57 -473%£1.32 2.57+0.59 851+1.52

P value <0.05, Study group vs Control group

Abbreviations : Sm, peak systolic velocity in tissue Doppler imaging; Em, peak early diastolic velocity in tissue Doppler imaging;
E, peak early diastolic velocity in transmitral flow; Am, peak late diastolic velocity in tissue Doppler imaging; mTI, modified Tei
index
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Table 5. Data of Pulsed Wave and Tissue Doppler Imaging Study on Patients Groups

Group 2(n=17) Group 3(n=6) Group 4(n=13) Group 5(n=10)

FS(%) 37*4 26+1 34*6 35E7

E velocity(cm/s) 102*15 97£13 10118 97£7
Alcm/s) 6217 52%£5 6418 58£12
E/A 1.72£0.41 1.89£0.26 1.67£0.41 1.74%+0.34
IVRT(msec) 52=*11 67£9 58*14 57£10
DT(msec) 147+34 127%+41 13033 15438
S(cm/s) 57=x7 51%5 54£8 56£5
D(cm/s) 5810 52%£9 53£8 55%13
Sm 10.55+2.09 9.79%+1.56 11.23+2.19 10.12+1.69
Em 18.39£3.73 17.13£3.68 18.67£3.90 18.15£3.44
Am 8.95%3.02 9.38+1.44 9.49+2.46 8.381+2.47
Em/Am 2.03%+0.67 1.88£0.36 2.05+0.52 2.01£0.67
E/Em 6.33£1.30 6.42+1.21 6.30+1.18 6.11+1.33

Group 2 :fractional shortening over 29%, Group 3:fractional shortening under 28%, Group 4:group treated with anthracyclin,
Group 5: group treated without anthracyclin

Abbreviations : FS, fractional shortening; E, peak early diastolic velocity in transmitral flow; A, peak late diastolic velocity in
transmitral flow; IVRT, isovolumic relaxation time; DT, deceleration time; S, systolic velocity in pulmonary venous flow; D,
diastolic velocity in pulmonary venous flow; Sm, peak systolic velocity; Em, peak early diastolic velocity; Am, peak late diastolic
velocity

Table 6. Comparison between Four Basal Portion of Tissue Doppler Imaging Study on Apical 4 and 2 Chamber View

Sm Em Am Em/Am E/Em mTI
Septum 9.22+1.13 -15.85£1.92 -8.55*2.18 1.94£0.46 6.40+1.18 0.43%£0.08
Lateral wall 11.54+3.19 -21.24+5.79" -853*£1.54 253+0.71" 510+1.62" 0.35%0.10
Inferior wall 9.521+1.41 -17.32£3.62 -9.17£3.91 1.64£0.85 5.96+1.05 0.44%0.12
Anterior wall 10.76 £2.22 -16.89£3.75 -9.85£3.00 1.78£0.42 6.18+1.28 0.45%0.82

P value <0.05

Abbreviations : Sm, peak systolic velocity in tissue Doppler imaging; Em, peak early diastolic velocity in tissue Doppler imaging;
E, peak early diastolic velocity in transmitral flow; Am, peak late diastolic velocity in tissue Doppler imaging; mTI, modified Tei
index
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