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Echocardiographic Assessment of Left Ventricular Volume
and Cardiac Output in Children

Young Mi Hong
Department of Pediatrics, College of Medicine, Ewha Womans University

The purpose of this study is to establish normal values for left ventricular volume and cardiac
output, which might be used for evaluating patients with congenital heart disease or coronary
artery disease.

Two dimensional and Doppler echocardiography were performed in 111 pediatric normal
subjects.

Age ranged form newborn to 15 years.

The results are as follows :

1) Left ventricular end-diastolic volume ranged from 6.3 to 73.7m{ and left ventricular end-
systolic volume ranged from 1.1 to 16.0m.

Left ventricular volume increased with advancing age or body weight.

2) Ejection fraction ranged from 783 to 83.5%.

Lower limit of 5% of ejection fraction ranged from 693 to 73.1%.

3) Aortic flow integral was not significantly increased according to advancing age of body
weight, but measurement of aortic diameter showed a steady increase with advancing age or
body weight.

4) Cardiac output ranged from 068 to 4.3¢/min.

Cordiac output increased significantly with advancing age or body weight.

Echocardiography is a best noninvasive diagnostic tool to assess left ventricular function
and cardiac output.

A = velocity®®, W& 7|4 (ejection fraction)® dp/de, #
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1. Gy BXE(Table 1)

Aot A 157k 9] Ao 111H A o] HA
Aolanet =&y 4dIZxg AlYsHh

119 F AAelrt 289, 17 A 14] Afe]7}

™, 1Alel| ] 84 ALo]7} 2278, 44 o A 84 A}o] 7}

, 9AlA 154 AFel7t 217 o] Tt

2. o ME FA4A EEXT 7|5(Table 2)
2447 FAH4 £3& AAolel A 6.3m, 171
o & 1Al 15.2m8, 1A A Ao} 34.1mf, 4A]
ol A 8ol 50.3me, 9M|N A 154l 78.7ml A7 2]

Table 1. Age distribution

Age No. of Cases
0 ~ IM| 23
IM~ 1Y 25
1Y~ 3Y 22
4Y~ 8Y 20
9Y~15Y 21
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Table 2. Left ventricular volume and function

Age EDV(mé) ESV(mé) EF(%) 5% Lower Limit(%)
0 ~ M} 6.3+ 2.0 1.1+ 0.3 81.1+ 5.9 70.7
IM~ 1Y 152+ 6.1 26+ 1.5 83.4L 5.7 72.0
1Y~ 8Y 341+ 53 57+2.1 83.5% 5.2 78.1
Y~ 8Y 505t 8.2 10.7£ 2.6 78.8% 8.4 72.0
9Y~15Y 7871116 16.0+ 4.1 78.31 4.5 69.3

EDV : End diastolic Volume
ESV { End Systolic Volume
EF ! Ejection fraction

Z7te] WE Fod AQ AFBAE £ F AN
(r2=0.880, p<{0.05)(Fig. 3).

w3 A Fo) F7HE £ 5 D7) 4L 850
Z718-S & 4 QY THr2=0.897, p<0.05) (Fig. 4).

FEHE7] Jr*‘*‘ &4 Aol 1Liml, 174
QoA 14 2.6mé, 1A} A] sAlell 5.7me, 44 ol 4]
g4 10.7ml, 9MO A 1540 16.0md= o] F
Zhel W& fo3 AH ZFAAAE FET 5 3
AH(r2=0.793, p< 0.05)(Fig. 5).

E§ AFo] 718 2 5527 F42 §7o|

Z718He o 4 Y h(2=0.838, p<{0.05) (Fig. 6).
WA LE Aol A 81.1%, IHEA 1A
Ayolol 83.4%, 1A|o A 34| ALl o) 83.5%, 44T ol 4]
84 Abolol 78.8%, 9Ajol A 154] Alo]d 78.3% ©]
¥, AFe Al A LAFAE WEA
220l 5% 3L 69.53% 4 73.1% 0]t}

-

Table 3. Aortic flow integral and diameter

Age Flow integral(cm)  Diameter(cm)
0 ~ 1M 8.82+2.16 0.88+0.13
IM~ 1Y 11.74£ 2.55 1.10£0.23
1Y~ 3Y 14.87+ 2.65 1.51£0.18
4Y~ 8Y 1584 3.75 1.82+0.22
9Y~15Y 15.881+4.37 2.04+0.18

Table 4. Swoke volume and cardiac outpuc

3. i #R&EDt 2A(Table 3)

NEH dFEEL AAgolo] A 8.82cm, 17§ L9
A 140 11.74cm, 1494 3419} 14.37cm, 44
8ol 15.84cm, 9 A] 1549 15.88cm=E A 9
Z7lel o2 R AaBAE AAH(2=0284,
p>>0.05) (Fig. 7).

w3 AFD g5 g7 ¢S /9 44
#AZ 9AH2=0.282, p>>0.05)(Fig. 8).

5 A4 AAole] A 0.88cm, 171D A 1
Alell 1.10cm, 1444 8419 1.51cm, 44| A 8A4] 9
1.82cm, 9MoA] 15416) 2.04cmEz AH o] ZF71E
+2 59 FFo] fosA FEE £ & A
A tH(x2=0.748, p< 0.05)(Fig. 9).

E3 A Fol $71E 5= uFH AR FHEE
& £ YA (2=0.785, p<0.05)(Fig. 10).

4. 3| platEnt MutEA(Table 4)

U3 AurEeke Aol 537ml, 1/HLAA 1
Aol 12.09mé, 1A A 3AH| o] 25.26mé, 440l 8
Aol 39.89m¢, 9o A 154]9] 50.83méE ¢ o]
2718 2 43 AutE g fos Skt
(r2=0.820, p<0.05)(Fig. 11).

T3 AFe] T/ £5 93 AuEdel #

9&}A Z713h tH(a2=0.799, p< 0.05)(Fig. 12).

Age SV(mé) S1(mé/m?2) CO(4/min) CI(¢/min/m?)
0 ~ 1M} 537+ 1.59 29.08% 7.89 0.68% 0.26 3.67t1.24
M~ 1Y 12.09% 6.93 38.931+ 11.63 1.53+0.73 4,661+ 0.91
1Y~ 3Y 25.26L 5.06 4496+ 7.36 2.7+ 0.40 471+ 0.50
4Y~ 8Y 39.89+ 7.8% 51.93%+ 9.68 4.09+0.70 4,97+ 0.56
9Y~15Y 50.831 10.85 4535+ 10.88 4.30x 0.66 3.93x0.71
SV Stroke Volume, SI : Stroke Index

CO : Cardiac Output, CI : Cardiac Index
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T3 ATl FE 5 AUE Yol F5HA
Z7Vah g th(r2=0.757, p<<0.05)(Fig. 14).
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Fig. 2. Estimation of End-svstolic volume by 2D Echocardiography.
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Fig. 3. Linear correlation between age and end diastolic volume.
100
y=3.8337+2.1733;, R2=0897
0 T T " T Y T v 1
0 10 20 30 40 50

Fig. 4. Linear correlation between body weight and end diastolic volume.
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Fig. 5. Linear correlation between age and end systolic volume.
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Fig. 6. Linear correlation between body weight and end systolic volume.
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Fig. 7. Linear correlation between age and aortic flow integral
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Fig. 8. Linear correle'ion between body weight and aortic flow integral
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Fig. 9. Linear correlation between age and aortic diameter.
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Fig. 10. Linear correlation between body weight and aortic diameter.
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Fig. 11. Linear correlation between age and stroke volume.
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Fig. 12. Linear correlation between body weight and storke volume.
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Fig. 13. Linear correlation between age and cardiac output.
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Fig. 14. Linear correladon between body weight and cardiac output.
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