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Evaluation of Left Ventricular Diastolic Function Using New Doppler Time Index
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ABSTRACT

Background(] There is a clinical need for a simpler measurement of global cardiac function incorporating
elements of both systole and diastole. Doppler time index is theoretically regarded as a sensitive index of
global left ventricular perfomance and defined as the sum of isovolumetric contraction time ((VCT) and
isovolumetric relaxation time (IVRT) divided by ejection time (ET). This study was designed to determine the
clinical usefulness of the Doppler time index in patients with left ventricular diastolic dysfunction as well as
systolic dysfunction. Methods[ The study population consisted of 23 patients with hypertension as a diastolic
dysfunction group, 16 patients with low ejection fraction as a systolic dysfunction group and 31 subjects with
normal LV function. The ejection fraction (EF) was measured using M-mode echocardiography. Doppler
profiles such as IVCT, IVRT and ET were obtained from Doppler echocardiography. The Doppler time index
[@VCTO IVRT)YET] was calculated from each Doppler velocity profiles. ResultsT IVRT, IVRT/ET and
(VCTO IVRTYET were significantly increased in the diastolic dysfunction group (120.5% 19.5 msec, 0.45%

0.1, 0.64+ 0.2, respectivelyd p<0.001, p<0.001, p<0.001, respectively) compared with normal subjects (66.1
+ 17.4 msec, 0.25+ 0.0, 0.41£ 0.1). IVCT and IVRT were significantly increased and ET was significantly
shortened in systolic dysfunction group (75.4+25.7, 144.0% 39.5 msec, 242.7+ 46.5 msec respectivelyd

p<0.001, p<0.05, p<0.05, respectively) compared with diastolic dysfunction group(50.4+ 23.0 msec, 120.5+

19.5 msec, 276.8+ 44.6 msec, respectively). IVCT/ET, IVRT/ET and (IVCTO IVRT)/ET also were increased
in patients with systolic dysfunction group (0.32+ 0.1, 0.61£ 0.2, 0.93+ 0.2 respectively p<0.01, p<0.01,
p<0.001, respectively) compared with diastolic dysfunction group (0.19% 0.1, 0.45+ 0.1, 0.64+0.2).
Ejection fraction calculated by M-mode parameters was significantly correlated with (IVCTO IVRT)/ET
(correlation coefficient —0.605, p<0.001). Conclusiond The Doppler time index was significantly
difficient from normal subjects in patients with isolated LV diastolic dysfunction as well as in those with
systolic dysfunction. Thus, this index can be used as a sensitive indicator of myocardial performance.
(Korean Circulation J 1998528(6):887-893)

KEY WORDS[ Doppler time index - Left ventricular dysfunction.

00000019970 120 260

00000019980 60 250

000o0ooO,e60-280 00 OO0 000 92 0O0O0OOO OOOD ODOOOO
000 (0591) 750—-8064- 00 (0591) 758—9122

E—mailC jyhwang@nongae.gsnu.ac.kr

887



N B

goooo o0 ooo obooo ooo booo
0000 OobooOo 0bo 000 oo booobo o
00 00 Ooboo Oobob OobO boo bo obgo o
00 000000 000 000 00 000 00
000 000 0000?20 0 00 000 00 O
000 ooo ooooo ooao.

00 00D 0ODD 0000 00 00 (pre—eje—
ction phase) O00O0O0O, OO0 (ejection phase)d
00002 000 000 0000 00 000 00
0 00000 0000® 00 Tei 0%0 0OOOO
DopplerD 0000 OO Doppler0O ejection time
(ET), isovolumic contraction time(IVCT), isovolu—
mic relaxation time(IVRT)O 0000 OOOO O
00 O 00O 000 OO0 0obo 0o oo booo
(IVCTOIVRT)/ETO O0O0ODO. OO0 OO0 O
00 000 0 000 OOOo oobo oobo oo
0 ooo 0,000 0o0b 0bo boob oo o
0000 o 0obdo ooooo oo obooo oo
00 00 obo ogod.

00 0b0od Oobobo O boo oboo oo ooo
00 OO0 00O, O0o0b0 0obo o0 obo oo
0odo 0oo Oooo bobo oo, oobo boo o
00 000 000 0oOOo oobo booo o boboo
gdo 0odb 000 o0 OO0 Oob oboo o
000 00000 ooooo 0o ooo ooood.

thy %

AP

o0 000 19970 eddO 199801 2000 O
gooood ooo ooo Oob b0 booo obo
50 OO OO OOO 00 OO0 DopplerD O E/A
00 10000 ODOO OO0 OO0 bogo 3ed
g ooo oo ooo, Mo 0boogo ooo oo
0 0oooo 40000 000 00 1400 000
o0 ooooo oooo, oo goooog 350
oo ooo 00 ooo 0 00 0ooo g0 330

888

0 0ooo0o ooo. booo 0ob oooo oo oo
0 o000 oooo.

MEIoT HA

00000 OO0 SONOS 2500(Hewlett Packard,
USA) OO0 200 225 MHzO 0000 O0O0OO
000 00 oooo oob 0O MO OoOogoog
25 mm/sec 00O 50 mm/secd OO0 0O0O0O0O O
0000, Dopplerd 100 mm/sO videod O0O0OO
googd.

gbobo oooo bobo oo MO oOoogo
00 0000 000 O0(eft ventricular end dia—
stolic internal dimension, LVIDd), 0000 00O O
O OO (interventricular septal thickness, 1VSd)O
000 00 OO (left ventricular posterior wall thic—
kness, LVPWd), 000 000 [(LVIDd*—LV—IDs?)
/LVIDd]D 0000,

b OO0 00 0OObo oo ooo boo

(a—b) _ (ICT+IRT)

Index = 5 T

(a=b)=ICT+IRT
a

b

Mitral Inflow ET
- o
LRT=(c—d)

ICT=(a-b)-IRT iICT LRT:

Fig. 1. Schematic diagram of Doppler intervals. Index
([a-b]/b) was calculated by measuring two inte-
rvalsd (1) a is the interval between cessation and
onset of mitral inflow and (2) b is the ejection time
(ET). Other available intervals include isovolumetric
relaxation time (IRTO c—d) measured by subtracting
the interval between R wave and cessation of left
ventricular outflow (d) from the interval between R
wave and onset of mitral flow (c). Isovolumetric con-
fraction time (ICT) was obtained by subtracting IRT
from (a—b). Preejection period (PEP) is the interval
between the onset of QRS wave to the onset of left
ventricular ejection flow.
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Table 1. Clinical data M-mode echocardiographic parameters of study groups

Normal (nO 33)

Diastolic dysfunction (nO 36) Systolic dysfunction (nO 14)

Age (yr) 27+ 3

Sex (M/F) 3300

Heart rate (/min) 70+ 10
LVIDd (mm) 48.8+ 3.6
LVIDs (mm) 31.0+ 4.8
IVSd (mm) 10.0+ 1.7
LVPWd (mm) 9.2+ 0.9
LAD (mm) 32.1% 4.1
EF (%) 59.8+ 8.7

60+ 11* 58+ 15°

13023 608

78+ 22 71+ 14
49.5+ 10.0 60.9+ 8.5 8
32.0+ 10.4 52.1+ 9.5 8
13.3+ 5.4* 1.6+ 3.2'
11.9+ 3.9 10.1£ 1.6
36.4+ 5.4 41,5+ 7.4%8
61.6x 12.2 28.8+ 11,178

Data represent mean+ SD
¥ Diastolic vs. systolic dysfunction groupl p<0.05
§ Normal vs. systolic dysfunction groupl p<0.01

*Normal vs. diastolic dysfunction group p<0.001
¥ Diastolic vs. systolic dysfunction group p<0.001
" Normal vs. systolic dysfunction group p<0.001

Abbreviations LVIDdO Left ventricular end diastolic internal dimensiond LVIDsO Left ventricular end systolic inte-
mal dimension IVSdO end diastolic interventricular septum thicknessO LVPWAO end diastolic left ventricular posterior
wall thicknessO LADO Left atrial dimensionO EFO ejection fraction

Table 2. Doppler time intervals

Normal (nO 31)

Diastolic dysfunction (nO 23)

Systolic dysfunction (nO 16)

IVCT 41.4+ 15.5
IVRT 57.1£19.8
ET 275.7% 25.1

48.1+ 24.5 74.4% 2698
106.0+ 27.7* 1453+ 43.5% %
284.0+ 37.2 233.0+ 41.7* 8

Data represent mean+ SD.
*Normal vs. diastolic dysfunction group p<0.001
* Diastolic vs. systolic dysfunction groupl p<0.005

¥ Diastolic vs. systolic dysfunction group p<0.001
§ Normall vs. systolic dysfunction group p<0.001

AbbreviationsO IVCTO isovolumic contraction timeO IVRTO isovolumic relaxation timeO ETO ejection time
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Table 3. Diagnostic power of new Doppler index in normal and diastolic dysfunction group

Doppler index Normal (nO 33)

Diastolic dysfunction (nO 36)* Left ventricular hypertrophy (nO 21)%

2 0.5 2
<0.5 31

18 113
18 8

*SensitivityD 50%, specificityd 94%, positive predictive valuell 0%, negative predictive valuel 63%
¥ Sensitivityd 62%, specificityd 94%, positive predictive valuel 87%, negative predictive valued 79%
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Fig. 2. Distribution of the Doppler time index of each group.
*Normal vs. diastolic dysfunction group p<0.001

" Diastolic vs. systolic dysfunction group p<0.001

¥ Normal vs. systolic dysfunction groupd p<0.001
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