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Abstract

The thermodilution is a standard method to measure cardiac output in clinical medicine.
However it has many disadvantages such as expensive instrument and measurement, limited number
of measurement, pain, safety problem, and side-effect due to insertion of catheter into heart.
Electrical Impedance Cardiography has no such disadvantages and that it can continuously
monitor stroke volume, contractility of cardiac muscle, and systolic time interval (STI) as well as
cardiac output. While this impedance technique has been widely used and vigorously studied
abroad, it is not introduced yet in Korea. Thus an Impedance Cardiograph has been developed in
order to introduce this new technique. Its accuracy also has been verified by simultaneous
measurement of cardiac output with the thermodilution technique. Finally changes of cardiac
function during exercise were also measured.
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Table 1. Part list of the circuit.
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Resistor (Q) Resistor (Q) Resistor (Q) Capacitor (F), OP. AMP. Var. R(Q)
R1 2 K R27 10 K R53 100K Cl13 |82n U6A MC1458 | VR1 5002
R2 1.2K R28 10 K R54 47 K Cil4 |68n Ué6B TL 082 | VR2 100K
R3 10 K R29 1 K R55 2 M C15 150n U7A TL 082 | VR3 100K
R4 15 K R30 560K R56 100K Cl6 |22n u7B TL 082 | VR4 3K
R5 7.5 K R31 270K R57 10 K Cl17 | 56n U8 LT1001 | VRS 50K
R6 15 K R32 120K R58 100K C18 |33n U9 LT1001 | VR6 100K
R7 15 K R33 100K R59 200K C19 |47n U10A | TL 082 | VR7 10K
R8 10 K R34 | 120K R60 1 K C20 |33n U10B | TL 082 | VRS 100K
R9 22 K R35 22 K R61 150K C21 |33n UllA | TL 082 | VR9 100K
R10 10 K R36 22 K R62 1009 C22 |4.7u U11B | TL 082 | VRIO | 1009
RI11 0.47K R37 51 K C23 10n U12A | TL 082
R12 10 K R38 68 K Capacitor (Q) C24 lu U12B | TL 082 Diode
R13 0.68K R39 10 K Cl1 100p C25 |22n U13 TL 082 | D1 Ge.
R14 0. 68K R40 10 K C2 82 p C26 100 2 Ul4 4011 | D2 Ge.
R 5 22 K R41 10 K C2-1 820p Cc27 100 UlsA | TL 082 | D3 Ge.
R16 10 K R42 100K C3 47 p C28 100 ¢ U15B | TL 082 | D4 Ge.
R17 10 K R43 150K C3-1 82 p C29 100 4 Ul6A | TL 082 | D5 1N4004
R18 750 K R44 100K C4 20 n C30 100« U16B | TL 082 | D6 1N4004
R19 10 K R45 470K C5 22 u U17 TL 082
R20 100 K R46 20 K Cé 10 u OP. AMP. U18A | TL 082 Inductor (H)
R21 15 K R47 20 K Cc7 150n Ul TL 082 |U18B | TL 082 | L1 47uH
R22 240 K R48 100K C8 150n U2 TL 082 | U19 TL 082
R23 10 K R49 100K C9 10 u U3 2030 | U20A 4538
R24 47 K R50 47 K C10 10 u U4 MC1458 | U20B 4538
R25 1 K R51 100K Cl1 56 n USA | MC1458 | A 2822M
R26 510 K R52 100K C12 56 n UsB |TL 082 | B 2822M
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No. | T.D. [ LC. | Fick | T.D.| LC. | Fick Thermoditution
1 5.04 4.8 | 4.9 3.88 4.20 ] 3.9
2 | 622 67| 6.8 | 7.35| 8.15| 8.5 9. A4y ddAda AR JEges
3| 59| 6.60| 5.7 | 6.71| 575| 6.8 33 ANz ARgALy
1 342 3571 3.2 5.07 Fig. 9. (;‘orre‘l:itiion' of ca;‘d‘iac e(c;:tput mezisured:ym
5 | 2.78| 2.30] 3.3 | 2.89| 2.06] 2.9 thermodilution and. impedance cardiography.
6 2.69 2.7 2.57 3.33 | 3.7
7 3.36 3.32 | 3.7 3.46 5.071 3.9
8 5.35 5.80 6.05 5.87 —_ ©=—0 Non-athletes
E 16 @@ Athletes
Note : T. D. ; Thermodilution, I C.;Impedance Cardiography = " *
i ot
é 3 \s\‘
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£ o] &3l TFAHS 139H w4 69S dlabe Fig.10. Changes of cardiac output, stroke volume
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Watt 8 =l 3&vict 25 Wattd 175 Watt 74| &
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ShofA-E st 27 1000149 o] 2o A
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impedance cardiography in athletes and
nonathletes. Means+ S.E., Athelete (n=13),
Non-athletes (n=6) Signifcantly different
from the nonathletes:*p<0, 05, **p<0. 01,
% p< 0. 001,02
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