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iIson to the invasive
parameters of left ven-
tricular function
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Summary
In order to study the meaning of systolic time intervals (STI) in children, STI were compared to

the parameters of left ventricular function obtained by invasive method. External carotid pulse, pho-
nocardiogram, intracardiac (aortic and left ventricular) pressure and its first derivative were recorded
simultaneously with polygraph DR-12 made by Electronics for Medicine (Fig. 1). Pressure was meas-
ured by catheter-tip manometers. Forty-three cases analyzed are listed in Table 1. Correlation be-
tween external STI (derived from external carotid pulse) and internal STI (derived from direct aortic
pressure) was quite sufficient to assure the accuracy of the value of external STI (Figs. 2~4). Cor-
relation matrix between external STI and parameters of left ventricular function is shown in Table 2.
Aortic diastolic pressure (afterload) seemed to correlate well with each values of STI, whereas left
ventricular end-diastolic pressure (preload) and STI correlated poorly. Correlation between ejection
fraction (EF) as an index of pump function, and STI was rather high, although that between indices
of muscle mechanics (p-dp/dt, Vpm, Vmax and mVcf) and STI was low in general. EF highly cor-
related with PEP/ET (r=—0.73 internally and —0.63 externally), if one case of infant (open circle in
the figure) with heart failure is omitted (Fig. 6). Heart rate seems to affect STI (Table 4), and cor-
rection of STI by heart rate (PEP index and ET index) were made in this study.

Key words
Systolic time intervals Left ventricular function

b, FOFREO1I oL LTHYRATV5. F#H

LI MAHETORYMEEEAT 5D 1 oDkik

A, FEEMAH Ik & v o UBERE O RIE 255% L LT, BlAEEIC X 5 08EFEISIE L oxtlt
A &b, systolic time intervals (LAF STI) BiFbhdn, /MRIzBWT STI 28 Ci

HBKEEEE /DEE The Department of Pediatrics, Kyoto University,

HETHAERXIRHER/IIFEET 54 (T 606) Syogoin-Kawaramachi 54, Sakyo-ku, Kyoto, 606

Presented at the 13th Meeting of the Japanese Society of Cardiovascular Sound held in Tokyo, September 25-26,
1976
Received for publication November 1, 1976

— 209 —



#@: iy CFIQ}’ (E3:

S CEMATZBERIELAEALA TV .

B id, MRIzEITS STL 0L BEHREBRET
Biwic, STL L BMmAOERERE & 23t ipdd
Liz.

bl ik

BEOLD T — 7 MVIITEIC, SERE, B&
CLER 2 LAE & FRFES L (Fig. 1).

ZEENARE: 12, YHP pulse wave pick up 21051 D
AV, BEERECREE L. A0ER
i, YHP 21050A o~A 2w 7xi2Xk b, &
BEZIZBCTRELE. DET7 V707405
— % stethoscopic (120~500 Hz) # v 7z. O
[Eix Millar #§ microtip pressure transducer
THIEL, WERRYEEE, KBIREZTEHL
. Zo&EWw, KEBIREZREIRES CRIET 5
oLk, DNE—ER#MSIERER 1 msec @
RC @ TITo7. LRLER S FEREC EHEL,
DET7TDT7 4 vF—E LT, stethoscopic
(120~500 Hz) #fiv-7c. %11 HEOER, =l
R, AR X OEALER, LDRNEBSLTED
w4y %, Efor M. DR12 # v CRIBFICEESEZ L
o #EE Y HEEIER 200mm THB.

RHE SN HBARE L v, =AU EOFHRAZ

ECG

Car
Ao-PCG

gL <, ET,PEP,PEP/ET %k ic. #ko

X5z, ET, PEP #BMAE LHREFSIE L ettt
+ 3 swizix, Weissler 5z X 3 DIEHEEY 2

Ty, index & LTH . EZE—RBS R
X v p-dp/dt k¥, EEELHH¥T Vpm?,
Vmax® #&MH L. Vmax BHicizAE=E deve-
loped pressure # v 7z. —F, DLIFERIC X

VEZEREMT 2T . MBIk LEREE
ErfFv, ELLTHO60 a<gigsFm35s Iy

> T} L, Dodge 505 ICX Y FEEKRD

fo. —EOEFIL, O 2 HRI Y T 4 LA

TR LA EHELL.

x3 Ed

FEGIX 43 1, NERIX Tablel 2L < TdH
5. IBlOZKILLEFRXE, S FloKERS
R, BIU4HOKRBIRIRE, 46107 7
v -, 3FOLERRRBELE L L bIC, D
REDFEHA S hin Wl (FE & LTIERERS) 2 441
BALTV3. 8, 9 Lz 43 fid, isometric
contraction phase # 3 2 & Bbh 5 FIH 34 4T,
bl wEBbhaBRIflch -7z FEliizsE
#6 2 Ao 17T, FHYSHEThHoTe. 72
LEEIoReHcH > T, FERpIcE3ER, &

Ao

LV
dp/dt

Lv

[

't 0

Fig. 1. A simultaneous record of carotid pulse, phonocardiograms and intracardiac pres-
sures (paper speed 200 mm/sec, time scale 0.04 sec.).

ECG: electrocardiogram, 2L-PCG: phonocardiogram at the second intercostal space, Carotid:
carotid pulse, Ao-PCG: phonocardiogram in the aorta, Ao: aortic pressure, LV dp/dt: first deriva-
tive of left ventricular pressure, LV: left ventricular pressure.
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Table 1. Classification of the
analyzed cases

ASD sec
SASS

AS

TF

VSD
MD
postop.
misc. HD
NHD

—
S ONDN WP 0O

S
w

ASD sec: atrial septal defect, secundum
type, SASS: supravalvular aortic stenosis
syndrome, AS: valvular aortic stenosis, TF:
tetralogy of Fallot, VSD: ventricular septal
defect, MD: myocardial disease, postop.:
postoperative study, misc. HD: miscellane-
ous heart diseases, NHD: no heart disease
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Fig. 4. Relationship between internal and ex-
ternal PEP/ET.
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Table 2. Correlation matrix between the
parameters of left ventricular function
and external STI

Table 3. Correlation coefficient between
the parameters of left ventricular function
and internal or external PEP/ET

PEPI ETI PEP/JET n I-PEP/ET E-PEP/ET
AoDP 0.34 —0.54 0.64 30 V max 0.05 (25) —0.07 (33)
LVEDP 0.07 0.43  —0.05 34 Vpm 0.20 (25) 0.10 (33)
p-dp/dt 0.07 0.14 0.33 33 p-dp/dt 0.46  (25) 0.33 (33)
V pm —0.13 0.26 0.10 33 t-Vpm —0.09 (25) 0.01 (33)
V max —0.24 —0.12  —0.07 33 t-p-dp/dt 0.45 (25) 0.39 (33
SI —0.08 —0.08 —0.20 23 AoDP 0.61 (28) 0.64 (29)
EF —0.35 0.04 —0.36 23 LVEDP —0.29 (25) —0.05 (37)
mVCF 0.04 0.21 0.04 23 SI —0.52 (18) —0.20 (22)
n: number of the cases EF —0.52 (18) —0.36 (22)

mVCF —0.09 (18) 0.04 (22)
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Fig. 5. Relationship between Vmax and external
PEP/ET.
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Table 4. Correlation between heart rate and STI

Internal External
PEP —0.48 (31) —0.50 (43)
ET —0.49 (31) —0.49 43)
PEP/ET 0.49 (31) 0.33 (43)
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Fig. 6. Relationship between internal or exter-
nal PEP/ET and ejection fraction.
Open circle: a case of infant.
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