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ABSTRACT

Background and Objectives : Early color M—mode Doppler flow propagation (Vp) has been used to distinguish
pseudonormal from normal diastolic filling patterns. However, the role of other indices, including the late dia-
stolic propagation velocity (Ap) and time delay of mitral flow propagation (VpTD and ApTD), is not clear.
Subjects and Methods : Doppler echocardiographic examinations were performed in 89 patients (60.6+9.9 ye-
ars, male 59.6%), with an ejection fraction >40%, who were admitted for diagnostic coronary angiography. The
clinical diagnoses on admission were stable angina (41.6%), unstable angina (30.3%), old myocardial infarction
(24.7%) and atypical chest pain (3.3%). The diastolic filling patterns, as confirmed by mitral inflow and pulmo-
nary venous flow, were compared with the Ap, VpTD and ApTD indices using color M—mode Doppler echo-
cardiography. Results : The age, left ventricular ejection fraction, left ventricular end diastolic and end systolic
dimensions, the left atrial size, and the E’and A’ velocities of the mitral annulus tissue Doppler were signifi-
cantly different between patients with normal and abnormal diastolic filling patterns. In patients with normal
filling, impaired relaxation and pseudonormalized filling patterns, the VpTD were 63.1+14.9, 85.2%+25.5 and
107.8+36.8 ms (p<0.001), the E/Vp were 1.3£0.4, 1.6+0.6 and 3.1+0.7 (p<0.001), and the E/VpTD were 1.2+0.5,
0.7£0.2 and 0.9+0.4 (p<0.001), respectively. The Ap and ApTD showed significant differences between patients
with normal and pseudonormalized filling patterns (Ap 58.3+23.5 vs. 36.2+15.1, p=0.000; ApTD 47.1+19.5 vs.
66.7+22.2, p=0.001). The PVa duration, an index that depends on the left ventricular end—diastolic pressure, was
the most important independent predictor for ApTD from a multiple regression analysis (R°=71.4%). Conclusion :

The color M-mode Doppler indices, Ap, VpTD and ApTD, are new diagnostic parameters for diastolic dys-
function. (Korean Circulation J 2004;34(11):1082-1089)
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Fig. 1. Indices of color M-mode Doppler echocardiography. Early and late diastolic filing propagation velocities (Vp
and Ap) were measured as the slope of first aliasing velocity from mitral tips to 4 cm distally into left ventricle. The time
delays of the mitral propagation velocity (VpTD and ApTD) were calculated from the beginning to the peak point of
color convergence. Vp: early diastolic filling propagation velocity, Ap: late diastolic filing propagation velocity, VpTD:
fime delay of early mitral propagation velocity, ApTD: time delay of late mitral propagation velocity.
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Table 1. Clinical and echocardiographic characteristics according to diastolic filing patterns

Delayed Pseudonormalized
Normal -
(n=32) relaxation pattern P
(n=43) (n=14)
Age (yr) 5609+ 9.93 64.83+ 8.56* 61.50+ 9.50* 0.001
EF (%) 68.70+ 5.75 66.30+ 7.43 55.23+10.98* 0.001
LVEDD (mm) 51.74+ 457 51.69+ 4.82 58.96+ 9.16* 0.000
LVESD (mm) 30.86+ 5.29 3217+ 5.49 41.95+10.18* 0.000
LASID (mm) 4684+ 7.20 46.14+ 5,14 50.54+ 7.41 0.149
LAMLD (mm) 3492+ 4.47 35.54+ 4.82 40.93+ 3.87* 0.002
E/A 1.17+ 0.26 0.65+ 0.13* 123+ 0.38 0.000
DT (ms) 202.97 £45.52 255.86+£79.11* 208.64+63.82 0.002
PVs (cm/s) 55.51£11.67 59.82+15.66 46.51 £18.06* 0.022
Pvd (cm/s) 4604+ 8.90 38.59+11.51* 46.85+14.19 0.018
PVa (cm/s) 2678+ 3.61 33.14+£10.54* 28.56+ 5.76 0.004
PVa duration (ms) 136.82+34.80 155.14£41.96 161.92+33.51 0.066
E' (cm/s) 11.57+ 2.60 8.46+ 1.57* 8.28+ 0.82* 0.000
A’ (cm/s) 11.00+ 2.19 1287+ 1.81* 1117+ 1.94 0.009
E'/A 1.24+ 1.02 0.67+ 0.18* 0.75+ 0.15* 0.007
E/E’ 6.08+ 1.56 6.45+ 1.18 10.77+ 3.89* 0.000

EF: ejection fraction, LVEDD: left ventricular end-diastolic dimension, LVESD: left ventricular end-systolic dimension, LA
SID: left atrial superoinferior diameter, LA MLD: left atrial mediolateral diameter, E: early rapid filing wave, A: filling
wave due to atrial confraction, DT: deceleration time, PVs: systolic velocity in pulmonary vein, PVd: diastolic velocity in
pulmonary vein, PVa: atrial flow reveral in pulmonary vein, E': early diastolic annulus velocity, A': late diastolic annulus
velocity. x: p<0.05 vs. normal filing pattern

Table 2. Color M-mode Doppler echocardiographic indices according to diastolic filing patterns

Delayed Pseudonormalized
Normal .
(n=32) relaxation pattern P
(n=43) (n=14)
Vp (cm/s) 56.78+18.08 37.16+11.43* 31.09+ 9.50* 0.000
Ap (cm/s) 58.33+23.54 73.861+33.94 36.19+15.14* 0.000
VpTD (ms) 63.06+14.97 85.19+25.47* 107.82+36.76* 0.000
ApTD (ms) 47.06+19.50 452411691 66.71£2221* 0.001
Vp/Ap 1.05+ 0.32 0.58+ 0.24* 0.95+ 0.36 0.000
E/Vp 1.34%= 0.44 1.61+ 0.64* 3.05+ 097*" 0.000
A/AD 1.13+ 0.52 1.42+ 0.77 241+ 1.07* 0.000
E/VpTD 121+ 0.45 0.68+ 0.23* 0.92+ 0.37*T 0.000

Vp: early diastolic filing propagation velocity, Ap: late diastolic filing propagation velocity, VpTD: time delay of early
mifral propagation velocity, E: early rapid filling wave, A filling wave due to atrial contfraction, ApTD: fime delay of
late mitral propagation velocity. *: p<0.05 vs. normal filing pattern, 1 : p<0.05 vs. delayed relaxation
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Fig. 2. Comparison of VpTD, E/Vp between patients with normal filing pattern and those with abnormal filing patterns.
An increment of VpTD and E/Vp ratio has significant correlation with severity of diastolic dysfunction (p<0.01). VpTD:
fime delays of early mitral propagation velocity, E: early rapid filing wave, Vp: early diastolic filing propagation velo-
city, DR: delayed relaxation, PN: pseudonormal filling pattern.
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