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Isovolumic Phase Indices of Myocardial Contractility in 16 Korean Adults with

Normal Physical Activities
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Assessment of myocardial contractility is critically important task in the evaluation of

patients with heart disease.

In recent years many indices have been studied to evaluate myocardial inotropic state,

applying the skeletal muscle mechanics to intact heart. Among such indices, Vmax(maximum
velocity of shortening of the unloaded contractile elements) and V,a(physiologic maximum
observed velocity of myocardial shortening) provide a measure of myocardial contractility

independent of preload or afterload,

To obtain normal values in Korean adults, the left ventricular pressure data of 16 patients

with normal physical activities were analyzed, using the digital computer.

Seven patients had ventricular septal defect with Qp/Qs less than 2.0, one patient had
mitral stenosis, another one patient had mitral stenosis and aortic regurgitation(grade I/IV)

and the remainder seven patients had no intrinsic cardiac disorder. But, the cardiac perfo-

rmances of all patients were apparently normal.
The results were as follows:

1) Cardiac index was greater than 3,0 1/min/m? in all patients: 4, 9-+1.32(+S.D.)1/min/m2.

2) Ejection fraction was greater than 55% in all patients: 71.2+8.04 (=S.D.)%.

3) Left ventricular end diastolic pressure(LVEDP) ranged from 3 mmHg to 12 mmHg.
4) Vmaxi 48.19.41(%S.D.) sec L.

5) Vem: 39.37+8.13(£S.D.) sec i,
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R RAFE)Y gHA 2A & doeme, HHE
o FEE HRT O K RERA ST K
FEH FEEEQL Vmax B Vemo] 75 o] gt

2 el el A SARENE KR BEG o
T AT By vboh geb oldl AAEe O B
Beol wlamd AAelelx ke 1649 BEINA o
& FEES] HiE Tih Baste wbelHh

HR W HE

BESS-E 19795 9F 38 19834F 474 AH A%
KEFER ABste LEF, LMEEER 2 Lo
FZEAAE AP A S LEEEE] wiay EHel
gt A=k 164E Aoz sgrh(Table 1). o]
< 2l FAAQ EHE e dA9m, ¥y
2E 164004 54419 ¥2E vy on, HHEE G
27F 94, =7 TR0 Gt ZEIFIEE EF 74,
DEhREERE] 76, BIEEMkEE] 16, EiEgk
s2if 2 KEREEASIREE] S48 3=xbsh 148014
oh, EEd FAE sAdgAe 5 2 AAgAE
FHE Jda SaBol gl ot BB R ¥ ARA
A Ewd £A0] R AEelda, LEFREHR
$BEE 7HE Qp/Qs 7t 2,001 824 @Bl A&
o] o, REMRMEAMTEE] S48 184
M2 =5 I/NERA A0d 2490 o

Table 1, Patient Profile

Age Sex Diagnosis
1 26 F VSD
2 27 M N
3 54 M N
5 26 F N
6 26 M N
7 28 M N
8 34 F N
9 © 30 F VSD
10 21 M VSD
11 29 M VSD
12 23 M VSD
13 18 F VSD
14 23 F VSD
15 22 M MS
16 45 F MS, Ai

< &l A A ZFo] bedtgdn A& BE
& F LEHE(CL), BlsE(EF.), ELSEEYR
KBS (LVEDP)o] A4 B4+ "aiel %ahgieh,

A4 EHY 4L #7.3 pigtail catheter & A}
£-3}e}, Hewlett Packard 8890-B Cath. Lab system
<+ #HA 100mm/sec & £x 2 JEdgch. ELEY
BEJJHi##-% Bausch & Lomb Houston Instrument &
HIPAD Digitizer & {#H3}¢], Hewlett Packard
Minc-1151 X & A F8lol - A2 F 15 —&k &F
ste] dP/dt gifR-&2% Fstadvh(Fig. 1).

o FAL v Hielel “dP/dt/PU PrEAL

fd.om (Fig. 2), 9714 Vom ¥ Vmasgtg AHE3S
D‘_S»«G).

Vem(A)-& AEA HSHAA 335 39 dP/
dt/P gtol i, Vmaxe dP/dt 4] 3zmxa BAES AA
(Vem) & dRs] —%KRe2 JlH#(extrapolation) s}
o Foginh

o] Aol Al T3 g ZlYel HHAY EEES v

Pressure (mmig)

Time (mSec)

Time (mSec)

dp/dt (mmHg/sec)

pu Sy

Fig. 1. Left ventricular pressure and its first
derivative(LV dP/dt) obtained from digi-
tizing computer.
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st sk, OLBEEE(CL)L Fick ¢ oxygen method

2 AEdy n, BifsE-e M-mode Lol H

dP/dt/P (1/secc)

oAl 4 T

Pressure (mmHg)

Fig. 2. Relation between dP/dt/P and pressure.

Vmax is derived by linear extrapolation
(Point A; Vpm, measured peak dP/dt/P

value, Point B; peak dP/dt)

shgle ZEOE BERMK E(LVEDP): LETFH

=4 43 2330

DFiEEe] #lmd EwRcldlx Awd 1689 BE

#*

A LETFHEE Adstd ELE ENERE T

» o1 F SHrete BAMME KM BEL Voa, Vim

=
< AREdgleh Z19gel S BEE 2 Ve, Ve

W% HAE AstE Table 29} v,

DBHE(CL)E 24 3,00/min/m?L) ko] g x

5 4.9+1.32l/min/m2(+S.D.) g},
BlS&E(E.F.)E& 2044 55%L Eelglen Fiy

71.2+8.04%(+S.D.) g ek,
ZOE PEENK B 3~12mmHg 9 WS 1

At

Vo ¥ 39.3+8.13sec(£S.D.) g 2=, Vimax
X 7535 48.1+49.41sec !(£S.D.) g},

Table 2. Mean and Standard Deviation of Cardiac Indices

C.I.(L/min/m2) E.F.(%) LVEDP(mmHg) Vom(1/sec) Vmax(1/s€C)

1 3.5 66. 8 10 55.2 67.0
2 5.1 75.0 28.1 33.4
3 3.4 66. 0 32.8 42.9
4 6.0 63.1 42,3 48.9
5 6.6 69.5 10 27.7 32.6
6 3.8 72.1 4 26.9 40.0
7 8.2 77.6 12 37.4 47.6
8 4.8 87.5 3 37.9 53.2
9 5.7 56.1 8 33.7 41.0
10 4.8 74.4 11 45.5 52.6
11 4.5 80.7 8 38.2 46.9
12 3.8 71.9 10 48.4 60.2
13 4.0 75.0 48.1 60.2
14 5.8 77.5 9 39.4 43.3
15 3.5 60.3 12 44.7 50.2
16 4.9 65.7 6 41.9 50.0
Mean 4.9 71.2 7.9 39.3 48.1

S.D. 1.32 8.04 2.95 8.13 9.41

¢f. C.I.= Cardiac index, measured by Fick oxygen method

E.F.=Ejection fraction, calculated from M-mode echocardiogram
LVEDP=Left ventricular end-diastolic pressure

Vmax=Maximal, no load, velocity for contractile element

Vem=Peak value of LV dP/dt/t
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