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Abstract

This study evaluated the clinical usefulness of analyzing left ventricular (LV)filling by color M-mode
Doppler echocardiography in pediatric patients. The LV-filling patterns of color M-mode Doppler echocar-
diography were obtained by LV inflow in the apical 4-chamber or long-axis view, and the time difference
between the occurrence of peak velocity at the mitral tip and in the apical region (M-AP) was calculated.
The peak velocity at each depth was determined by adequate selection of the Nyquist limit by shifting the
zero point after freezing the color M-mode. LV volume and posterior wall motion velocity were obtained
simultaneously.

The catheter-derived data were compared with echo-derived data in 7 patients(mean age 12.0years).
The M-AP correlated positively with the time constant of LV relaxation( = ; r=0.83, p < 0.05), pul-
monary capillary wedge pressure (r = 0.83, p < 0.05), and negatively with peak diastolic posterior wall
motion velocity (r = —0.78, p < 0.05). The M-AP was compared with other echo-derived data between
Group N (35 children with normal cardiac function, mean age 4.3 years)and Group F(12 children with LV
ejection fraction less than 40%, mean age 9.5 years). The M-AP was significantly longer in Group F
(53.3+14.0 vs 116.5 == 30.5 msec; p<0.001), but there was no significant difference in the E/A or
deceleration time of E between the 2 groups. In Group N, the E/ A correlated to LV end-diastolic volume
and heart rate, but the M-AP showed no correlation. In Group F, the M-AP correlated with the percentages
of normal LV end-diastolic volume (r = 0.76, p < 0.01) and LV ejection fraction (r =—0.58, p < 0.05).

The M-AP was not influenced by LV size or heart rate and could easily differentiate normal heart from
failing heart, and thus this is a useful parameter for evaluating diastolic function in pediatric patients.

J Cardiol 1998; 32(3): 181—188

Key Words
E Doppler ultrasound (color M-mode)

i U &I

WA, JLREEDISE L LT, tau(c)'?, L7 — N
PUFTT T AL BEEEY 2 LA RE SR T W
B, HIEMICRITA 20, BRICECBVAIZIRE
LTwiwy, Zhizstl T, Lhxa—- Fy7F5—iE
I2& ) RO ZGERAMIT/ S5 —  DGITED, Z0

M Diastole

M Pediatric cardiology

BEH5H3N0, JIREDFMEL LTERLZY. L
A LIMAILIE, S 7 — 2303 E, TR ERICEK
LR ZIT B0 NRIZB W THEREE D 54T
WERATAZ LIIEELRETH .

B, BT7—-ME— FEICXLVELNELEHALL
WD, LREANDIRIENY — & AW ESTRRED
FEATIEDRE S, ZOFAEIRD S hoDdH 51419,

FEREZ CLREE BRSH, “ORIMESF: T266-0007 T-E kX 0HET579-1
Divisions of Cardiology and *Cardiovascular Surgery, Chiba Children’s Hospital, Chiba
Address for reprints: OKAJIMA Y, MD, Division of Cardiology, Chiba Children’s Hospital, Heta-cho 579~ 1, Midori-ku, Chiba 266—

0007

Manuscript received November 27, 1997 ; revised April 30 and June 26, 1998 ; accepted June 29, 1998

181



182 Al - K - HEE 13

: A
- S
0.19 (cm/sec)

Fig. 1 Methods to determine the peak velocity point of mitral inflow at each depth
After freezing the color M-mode, the peak velocity at each depth was determined by adequate selection of
the Nyquist limit by shifting the zero point. Echocardiograms from left to right show the Nyquist limits of
toward flow at 0.53, 0.33, 0.19 cm/ sec, respectively. White dots show peak velocity at each depth. M-AP
is defined as the time difference between the peak velocity at the mitral tip and apex (A to B).
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Table 1 Results of study 1

Average

Heart rate (beat/min) 92+21
LVP(mmHg) 106+19
LVEDP (mmHg) 6.3%+3.8
PCWP (mmHg) 52 —

r (msec) 36+22
Minimal dP/dt (mmHg/sec) —2,2951+348 :| «|*
M-AP (msec) 63129 =—
E/A 1.8£0.90
Deé:eleration time of 138459 *%

wave (msec)
PWMV (cm/sec) 8.6+2.2

*p<0.05, **p<0.01.

LVP=left ventricular systolic pressure; LVEDP=left vent-
ricular end-diastolic pressure ; PCWP=pulmonary capillary
wedge pressure ; M-AP=time difference of occurrence of peak
velocities at mitral tip and apex during mitral inflow; E/A=
ratio of peak velocities of E wave and A wave ; PWMV=
maximal velocity of posterior wall motion during diastole.
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(Table 1). LTI —FIZ& 57— % T, LRI
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138 £ 59msec, ILRMAZEHREER KEB)RES.6 +
22cm/sec THolz. —h, LAT—FTVDF— %,
EENEHIE 106 19, EEWERYE63+3.8,
FRENAREAE 5 + 2mmHg, © 36 +22msec, &=/NdP/
dt—2,295 £ 348 mmHg/sec TH o 7z. T b DEHH
E%FEHERCRET T 5 &, OREREIERMI: - L E
B (r=0.83, p<0.05), ILARAABLEBER AEB)ERE &
HAHBE (r=—0.78, p<0.05), FHEHARRAE & EAHME
(r=0.83, p<0.05) /R L7, MosHAMEL ZEE
THRERS h o7z (Fig. 2). —F, E/ABLUE
BOBERERIE, « CHIREIBEER BB EEE, g
WREEAIE, LREREERM L OB EZ RS 2h o7,

2. ERECEFHEETEOLESIRN

LTI —FIC X BREFOFKER%E R T (Table 2). IE
HHODLVEDV%N 107.5 £ 19.0%, ALZERHZES84+
57% TH o7z, ILEWEEETHOLVEDV%N 215.8 +
69.7%, FEEERHE332 +9.5%(\Fh b p<0.001)E,
EEHLOBMICEEEYRD.
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40 A Fig.2 Correlation of parameters
20 ] hd M-AP correlated positively with = (upper-left)
] and PCWP (upper-right), and negatively with
0 r - . r . . maximal velocity of posterior wall motion during
2 4 6 8 10 12 diastole (PWMV ; lower).
PWMV(cm/sec) Abbreviations as in Table 1.
Table 2 Results of study 2 HEH kDo, OREBLERM IS OBEEER
Group N Group F p value 533+ 14.0, EEBEEETH 116.5£30.5msec (p<
Number of cases 35 12 0.001) &, EERBETHTARICEEL T, &
LVLAX (cm) 56+13 7.1+1.8 NS ToLBY A XL BB ER L CULREELERMN %
LVEDV%N 107.5+£19.0 215.8%69.7 <0.001 EEEMECHRL-BEMTD, EE®10.5+
I];X::F(%) Zsofig; ;33§f(9)§9 <0.001 5.3msec/cm iZF L COAL2E17.1 £ 6.3msec/cm
(n=31) n=11) NS (p<0.005) &, HFEELRO. LREEERRIZ
dT E (msec) 127433 137£52 NS EEHIIBVT, EEREBME, EEIWREAHIEHE,
M-AP (msec) 53.3+14.0 116.5£30.5 <0.001 LVEDV%N, /A%, AEERL EEeS, 48
M-AP/LVLAX 10.5£5.3 17.1+£6.3 <0.005

Group N: 35 children with normal cardiac function, Group
F: 12 children with LVEF<40%.

LVLAX=left ventricular long-axis length; LVEDV%N = per-
centage of normal value of left ventricular end-diastolic
volume ; LVEF=left ventricular ejection fraction ; dT E=decel-
eration time of E wave. Other abbreviations as in Table 1.
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Correlation between BSA Correlation between M-AP and age

and M-AP in Group N
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Fig.3 Correlation of M-AP and other variables (1)
M-AP did not correlate with body surface area(BSA ; left) and age (right)in Group N.
Abbreviation and explanation of Group N as in Tables 1, 2.
Correlation between LVEDV%N and Correlation between LVEF and
o M-AP in Group F = M-AP in Group F
) )
0 200 o 2007
£ E
& &
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y = 55.2600033x 1 =076, n=12, p<0.01 y = 209e-0019x (—_058, n=12, p<0.05
Fig. 4 Correlation of M-AP and other variables (2)
In Group F, M-AP correlated positively with percentage of normal value of left ventricular end-diastolic
volume (LVEDV%N ; left) and negatively with LVEF(right) .
Abbreviations and explanation of Group F as in Tables 1, 2.
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