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ABSTRACT

Background and Objectives : The time interval between the onset of the mitral inflow and the mitral annulus
velocity (Tg-g) has been proposed as a new index for representing the left ventricular (LV) relaxation and this is
related to the LV filling pressure. This index has been reported to be a preload independent parameter in an
experimental canine model. However, the impact of the preload on this index has not been studied in humans.
Subjects and Methods : Forty-five patients (29 men, mean age: 51 % 14 years old) who had end-stage renal
disease underwent echocardiography immediately before and after hemodialysis (HD). The two-dimensional and
Doppler parameters were measured, including the peak early (E) and late (A) transmitral inflow velocity. The mitral
annulus velocity (E’) at the septal, lateral, anterior and inferior corners of the mitral annulus, as accessed by
Doppler tissue imaging (DTI), and the flow propagation velocity (Vp), as accessed by color M-mode, were also
measured. The time intervals between the peak of the R wave and the onset of the mitral E velocity and also bet-
ween the peak R wave and the onset of E’ at the four corners of the mitral annulus were measured. Results : The
mean ejection fraction was 62 & 16%. The average weight reduction by the HD was 2.9 = 1.1 kg. The dimensions
of the LV end-diastole, left atrium and inferior vena cava were significantly reduced. After the HD, the peak E, A
and E/A ratio, the average peak E’ and the Vp were significantly decreased. The Tg- did not change significantly
after the HD regardless of the LV systolic function. Conclusion : A new parameter for the diastolic function, i.e.,
the time interval between the onset of mitral inflow and the mitral annulus velocity, appears to be preload-indepen-
dent in the patients with a normal or decreased LV systolic function. (Korean Circulation J 2005;35:827—833)
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Fig. 1. Schema for measurements of Tg. Te is defined as b-a,
where a is the interval between peak of R wave and onset of mitral E
velocity, and b is the interval between peak R wave and onset of E’
of mitral annulus. E! early diastolic transmitral inflow velocity, A:
late diastolic transmitral inflow velocity, E’: early diastolic mitral
annular velocity, A’: late diastolic mitral annular velocity, Tg-z:
time interval between onset of mitral inflow and onset of early dia-
stolic velocity by tissue Doppler, ECG: electrocardiography, PW: pal-
sed wave, TDI: tissue Doppler imaging.
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Table 1. Changes of body weight and hemodynamics before and
after hemodialysis

Table 4. Changes of mitral annular velocity and flow propagation
velocity before and after hemodialysis

Before-HD After-HD p Before-HD After-HD p
BW (kg) 63.1+12.5 60.2%t12.0 <0.001 Early diastolic (E’) velocity
BP (mmHg) Septal (cm/s) 8.5£2.8 8.0t3.7 NS
Systolic 1614174 156.1+23.1 NS Lateral (cm/s) 11.2£4.6 10.2£4.4 NS
Diastolic 86.2+13.2 83.9*t 14.6 NS Anterior (cm/s) 10.3£3.5 8.8%3.5 <0.001
HR (bpm) 771%15.2 83.9+%121.4 0.016 Inferior (cm/s) 9.4%3.1 8.4+34  0.029
IVC (mm) 20+5 15+5 <0.001 Average E’ (cm/s) 9.8%3.2 8.8+43.4  0.001
BP: blood pressure, BW: body weight, HD: hemodialysis, HR: heart Late diastolic (&) velocity
rate, [IVC: inferior vena cava ‘
Septal (cm/s) 11.3%£4.2 11.8+4.1 NS
Table 2. Changes of two-dimensional, M-mode variables and ejec-
tion fraction before and after hemodialysis Lateral (cm/s) 13.0+3.8 13.0£4.0 NS
i + +
Before-HD Afrer-HD o Ar;te‘rlor (cm/s) Bi jr5‘9 1322 1 5‘2) Nz
IVSTd (mm) 13+2 13+2 NS :‘enor E:f“/s) 12‘4;:? 12'7;:‘8 Es
LVEDD (mm) 56+6 53+7 <0.001 verage A’ (em/s) tes  alesire 003
LVEDV (mL) 131 +47 116+ 50 <0.001 Vplem/y 127145 4l4Tlae 0.
HD: hemodialysis, Vp: early diastolic propagation velocity, E’ peak
LVESV (mL) 57+40 49+127 0.028 early diastolic mitral annulus velocity, A’: late diastolic mitral annular
LA (mm) 46%7 43+38 0.002 velocity
LV EF (%) 621%16 63¥16 NS Table 5. Changes of Tg-: and corrected Tg-¢ by using the v R-R in-

EF: ejection fraction, HD: hemodialysis, IVSTd: end-diastolic inter-
ventricular septal thickness, LA! left atrium, LVEDD: left ventricular
end-diastolic dimension, LVEDV: left ventricular end-diastolic volu-
me, LVESV: left ventricular end-systolic volume, LV: left ventricular

Table 3. Changes of Doppler-derived transmitral inflow parameters
before and after hemodialysis

Before-HD After-HD )
E (cm/s) 99+£33 71+26 <0.001
A (cm/s) 94+125 85+29 0.001
E/A ratio 1.1£0.6 1.0+0.8 0.041
DT (ms) 215+90 262183 0.044
IVRT (ms) 101 =35 122145 0.001

A peak late diastolic mitral inflow velocity, DT: early diastolic de-
celeration time, E: peak early diastolic mitral inflow velocity, HD:
hemodialysis, IVRT: isovolumic relaxation time
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Average 25+21 20£35 NS
Septal 24136 21145 NS
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E: peak early diastolic mitral inflow velocity, E’: peak early diastolic
mitral annulus velocity, HD: hemodialysis, TE’-E: the time interval
between the onset of mitral inflow and mitral annulus velocity, R:
peak R wave
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Table 6. Changes of average Tg-g, E’ and flow propagation velocity
before and after hemodialysis according to ejection fraction

EF=45% (n=37) EF<45% (n=8)

Before HD Before HD
AverageTpx (ms)  25%£16 19+37 24+36  21%31
Septal (ms) 2330  25%45 31£59 27+44
Lateral (ms) 22+19 1641 33£32 19+38
Anterior (ms) 29+31 26140 17£29 14126
Inferior (ms) 24134 15+43 16+36 25+49
Average E’ (em/s) 10.5%£3.1 9.5%+3.4* 68%£2.0 6.0£2.0
Septal (cm/s)  9.0£2.8 8.6%£38 6.2%+2.1 55%£2.0*
Lateral (cm/s) 12.01t4.6 11.0+4.3* 75+t2.1 6.1+28
Anterior (cm/s) 10.9+3.4 14.0+4.8* 74+30 59*t1.5
Inferior (cm/s) 10.1+29 89=*35* 63*2.1 6.3%*20

Vp (cm/s) 48.8114.8 42.0+15.5%40.0£10.7 38.4%+9.9

* p<0.05. HD: hemodialysis, EF: ejection fraction, E’: peak early
diastolic mitral annulus velocity, Te-£" the time interval between the
onset of mitral inflow and mitral annulus velocity, Vp: early diastolic
propagation velocity
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