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Summary

We examined the reliability of echocardiographic measurements of VcF (velocity of circumferential
fiber shortening). We also attempted to evaluate left ventricular function by using these measurements.

1) Left ventricular wall mass was calculated from left ventricular internal dimension, ventricular
septal thickness, and posterior left ventricular wall thickness. Calculated values of the left ventricular
wall mass were nearly the same in end-diastole and end-systole. This finding supported the reliability
of echocardiographic measurements of the left ventricular internal dimension, the thickness of the ven-
tricular septum and posterior left ventricular wall, which are necessary to obtain mean midwall Vcr.
This also indicated the reliability of our model for the calculation of left ventricular wall mass.

2) Values of mean endocardial VcF in patients of hypertension with posterior left ventricular
wall hypertrophy and in patients with hypertrophic cardiomyopathy were larger than those in the healthy
control group (0.002<p<0.005, 0.002<p<0.005, respectively), and those in patients with aortic in-
sufficiency in functional class II of NYHA were smaller than in the healthy control group (p<0.001).
The mean midwall VcF, however, showed no significant difference among these groups.

3) Mean midwall VcF showed a good correlation with either NYHA functional classification or
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ejection fraction.

The present study indicated that mean midwall VCF is a useful parameter to assess left ventri-

cular function.
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Fig. 1. Standard echocardiogram of the left ventricle recorded simultaneously with elec-
trocardiogram, phonocardiogram, and carotid pulse tracing.
Abbrebiations: AGC=automatic gain control, PCG =phonocardiogram, ECG =electrocardiogram,

CAR=carotid pulse tracing, ET =ejection time.
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Fig. 2. Comparison of calculated end-diastolic and end-systolic left ventricular wall masses.

They show a good agreement.

Abbrebiations: LV mass=left ventricular wall mass, Angina Pect.=angina pectoris, Myoc. Inf.=
myocardial infarction, CCM = congestive cardiomyopathy, HCM =hypertrophic cardiomyopathy, Hy-
paertension PWH (—)=hypertension without hypertrophy of the posterior left ventricular wall, Hy-
pertension PWH (+)=hypertension with hypertrophy of the posterior left ventricular wall, Al=

aortic insufficiency.
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Fig.3. Distribution of mean endocardial Vcr
in healthy control group and patients groups.
P values refer to differences from healthy control
group.
Abbrebiations: SD=standard deviation, NS=not
significant, others are as in Fig. 2.
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Fig. 4. Distribution of mean midwall VcF in
healthy control group and patients groups.
P values refer to differences from healthy control

group.
Abbrebiations are as in Fig. 2, 3.
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Fig.5. Comparison of mean endocardial VcFr
with mean midwall VcF.

They show a good correlation (correlation coef-
ficient r=0.91), but mean endocardial VcF values in
hypertension with posterior left ventricular wall hy-
pertrophy and hypertrophic cardiomyopathy are
above and those in aortic insufficiency in NYHA
classification II are below the regression line, re-
spectively.

Abbrebiations are as in Fig. 2.
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Fig. 6. Mean midwall Vcr for healthy control
group and patients groups in NYHA classifica-
tion I-III.

Abbrebiations are as in Fig. 3.
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Fig.7. Comparison of ejection fraction (EF)
with mean midwall VcF.
Abbrebiations are as in Fig. 2.

FIETRMEICKERERERDBDOT, AEE
T7 AT Troy b 0Btk Bi Y, EERES
ML OEZEEMSROBERE L LTOEPRE &
EZREBEOLHELRA, ZOBEEZ b -TE
FLABER % & Y % < EROHMERE BSR4

B LT3 LREL, ERDIMER AL
Y EENBEREEZE LSV b 0 MFHE 1.05
PRUEEREER*EH L.

FREEIC X Y RO I HIRK B L OUER I E
BEBEEIX B <{—% L, mean midwall Vcr BEH
CMEREZEME, ESEEOHARIVES
BERROBHEORYEITEhI.

2. Mean endocardial Vcr $ 4 U mean mid-
wall Vcr Oxttb#st

VcF (max. VCF XUt VeF at peak stress)

— 468 —



L LT, endocardial Vcr, midwall Vcr p4¢
R VBPESH TR YL?, Quinones &1 3fHE
PRFEMEEETRTZ L &Y, STV
nWERAVTHRWVWELTY3. —JF, mean VcF
IZBH L Tk endocardial Vcr 25 s L v FHwv
hTwva.

4[], mean endocardial VCF ¢ mean mid-
wall VeF oxtib 2 AR, mEE—RicR
FRrMBERLEY, EENREOEKERESTE
EREIEE &0 5 BMLERE, EXEMGES X UE
FEAEILR D EHZ NYHA 1T g o KhiRAEA
$HAALNE TiX, mean endocardial Vcr # v
72384 (Fig. 3) ¢ mean midwall Vcr v
iegd (Fig. 4) L ©, BERLOBRICBVT
ERETDI.

ZIT, TOERREDL I LMELIEE
Wit 27c0, EEEERENEL L, »oE
KB L ORI 0ESEBEERIS LV LRE
LeeETrick y, BERinRatemz iz (Fig.

End- diastole

b DD

N
~ il XN

Fig. 8. Ellipsoid model for the left ventricle.
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Abbrebiations: DD =left ventricular midwall dimension in end-diastole, Ld =left ventricular internal
dimension along the long axis in end-diastole, MDWTh=mean end-diastolic wall thickness, DS =
left ventricular midwall dimension in end-systole, Ls=Ileft ventricular internal dimension along the
long axis in end-systole, MSWTh=mean end-systolic wall thickness.
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Fig. 9. Change of mean endocardial VcF due to variation of mean end-diastolic wall thick-

ness (MDWTh).

Abbrebiations are as in Fig. 8. ET: ejection time.
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Fig. 10. Change of mean endocardial Vcr due
to variation of left ventricular midwall dimen-
sion in end-diastole (DD).

Abbrebiations are as shown in Fig. 8, 9.
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