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Abstract

Acoustic quantification (AQ: the real-time automated boundary detection system) allows instanta-
neous measurement of cardiac chamber volumes. The feasibility of this method was evaluated by com-
paring the left ventricular (LV) volumes obtained with AQ to those derived from ultrafast computed
tomography (UFCT), which enables accurate measurements of LV volumes even in the presence of LV
asynergy, in 23 patients (8 with ischemic heart disease, 5 with cardiomyopathy, 3 with valvular heart
disease). Both LV end-diastolic and end-systolic volumes obtained with the AQ method were in good
agreement with those obtained with UFCT (y=1.04x—16.9, r=0.95; y=0.87x+15.7, r=0.91; respec-
tively). AQ was reliable even in the presence of LV asynergy. Interobserver variability for the AQ meas-
urement was 10.2%. AQ provides a new, clinically useful method for real-time accurate estimation of the

left ventricular volume.
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Fig. 1 Example of computed tomographic image analysis

The epicardial and endocardial boundaries of the left ventricle are drawn. The computer calculates ventricular vol-
umes , ejection fraction, wall thickness, and mass for each level. The values for all levels are then displayed.

2 L 2 Fih S0 Er o OFHEIIBOT
YIRAND Y, EEEXETROLFRISLEZHER
TYFI—OFEBEZFEILPMONT VA, R
WzeTld, AEZEHERLHEHEAT ¥+ Y —OREII»P
bOLTEMICESER RO ) 2L 3hr@EHET ¥
¥ 2 — % — W@ (computed tomography: CT) {£E% A ¥ ~
F—Fe LTHY, BERFRE T T —KEE I
ENTAQ Y AT AT & BIEERERE DKEE 2 MY
lE7es

MR ETE

1. ¥ =8

WEE CT ECEEAMEEN L 2 72, fi/v
UNEBR B 23 6 (RO R 8B, JLEE 5 B,
s 3, Zoft 76l B 1461, &IBl, FHER
63 B%) kg & L7z, Bl OB 6 B, (LEHE 161
ICBWCE#EF T ¥ Y — (B S B, TEE2 1) 52
D7z,

2. A &
BEEEY CT BEZ A~ o v 8 C-100 2z HW»
77, JEA F vERIREEMEEA A 43I 1 ¥ 370,

30ml % HEIR & D 1 mlsec THEHEAL, ¥ FEFE—
FrAWTRE L. ZoFELGCERRBRHEZAV
LEMOREZ M) F—L L, AF ¥ KR 50 msec,
A% ¥ - F v 7 [EFE 8 msec T 1 FHHIC 17 BRIk
EAI7S. 0L & 8mm/ED 8 WiH % FRHKE TS
FLERTRTCHN—TEXEINVTFATAAEZHW
72, 1B 5N 7218H 5 Simpson #:12 & ) ERIRGAE
i, IUHEHHAZARE 2 Bl L7z (Fig. 1)°.

CT A # 2 H LLMIC Heulett Packard 52 SONOS-1500
2 VBEERELITV, WESNZZAQY AT A%
HWCAEZAFMNE 21T o 720 MAEMTIE 2.5 MHz
Thotz. LREEVEZRMITHERHE L, LR
EAEBEERE Dz > THEICERINS L) time
gain control, transmit power 3 X U¥i 7z ICBisE s, &
FFE |35 X 7z LGC #EEE (lateral gain compensatlon
Hefe, TO— VY — LA LML PTFATISEVWGE
%K%u@%@ﬁ%~ﬁﬁ?«<ﬁ&ﬁ@®74/%
FiF3) 26 LT, &FEICD ) LAR L S
N5 E)EEELSA VREEITo7. AQERICLY
LHERAERICEE N L — A &N TWERE ) %
DO BIZOIC, AQ [IHEE RIZTS 2\ compress
gain ¥ B A VICRRET A 2 &I X Y LAEEE & HER

Journal of Cardiology 1995; 25: 3742



2. SMHZ~M
16 APR 384
14: 39: 28
PROC 2-71/A
N.C.V.C.

CARDIAC

HEWSERRBM S A 7 A BT REE L 2EEAEH 39

I7es
1925
205

Fig.2 Representative left ventricular volume curve obtained with the acoustic quantification method

Upper: Apical long-axis echocardiographic image of the left ventricle after activation of the backscatter system. The
region of interest has been defined (the blue line). The automatically detected endocardial border is shown in red.
Lower: The graph demonstrates the instantaneously measured and displayed cavity volume. The end-diastolic and
end-systolic volumes and the ejection fraction were computed beat by beat.
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Fig.3 Comparison of the left ventricular end-diastolic volumes meas-

ured by the ultrafast computed tomography and acoustic quan-
tification methods
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Fig.4 Comparison of the left ventricular end-systolic volumes meas-
ured by the ultrafast computed tomography and acoustic quan-
tification methods
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