Original Articles Korean Circulation J 2002;32(9):807-814

000000 0D000 000000 00000 oooooot
000000 0000 000000 00000,200000 0000 ooooo?

1 1 =) 1 = 1 =11 =31
& opsl ol PAF - 944 o5

opgell s ARE - e el

ol o
=
37

FH F-l

Effect of Vigorous Preload Reduction on Mitral Annulus
Velocity in Chronic Renal Failure
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ABSTRACT

Background and Objectives[] The pulsed wave Doppler echocardiography in the mitral inflow is used widely
for the assessment of LV diastolic function. The echocardiographic index of LV diastolic function is known to be
affected by several factors, such as the loading condition. In the Doppler tissue image (DTI), the mitral annulus
velocity is known to be unaffected by the loading condition. The purpose of this study was to investigate the effect
of the preload reduction on the mitral annulus velocity. Subjects and Methods[J We examined the transmitral
and pulmonary venous flows, and the mitral annulus velocity in 30 patients with chronic renal failure, but a normal
LV systolic function, by echocardiography, both before and after hemodialysis. The study patients were divided
into two groups] Group I (preload reduction< 2.0 kg, NO 10) and Group II (preload reduction=2.0 kg, N 20).
Results[] In the transmitral flow[] the E velocity was changed, both before and after hemodialysis, in Group IL
<Group I-from 97+ 12 cn/s to 86+ 11 cmy/s (NS), Group II-rom 85+ 5 cm/s to 63+ 5 cm/s (p0 0.0001)= The A
velocity was also changed in Group II. In the mitral septal annulus velocity by DTI[] The E’ velocity was changed
in both groups, but the A’ velocity was only changed in Group II. In the mitral lateral annulus velocity by DTI all
indices remained unchanged in both groups. Conclusion[d These results suggested that a vigorous preload reduc-
tion might change the echocardiographic indices, and either the transmitral flow pattern or the mitral septal annulus
velocity. The mitral lateral annulus velocity indices, which are useful for the evaluation of the LV diastolic func-
tion, were unchanged by the preload reduction. The preload condition needs to be accounted for when evaluating
the LV diastolic function with a Doppler echocardiography. (Korean Circulation J 2002532 (9):807-814)
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Table 1. Baseline characteristics of study patients

Group |  Group |l Total

Number 10 20 30

Malel Female 802 90 11 17013
Age (yrs) 49+ 14 49+ 11 49+ 12
DM—=N (%) 4 (20) 4 (40) 8 (27)
HTN=N (%) 9 (%0) 18 (90) 27 (90)
CRF duration (mo) 39+ 41 66+ 45 57+ 45
HD duration (mo) 30+ 39 47+ 45 42+ 43
HD time (hours) 38+ 04 41+£02 39+03
Ultrafiltration (kg) 13+ 0.7 3.1+ 0.7 25+ 1.1

All values are mean+ SD. Group 10 preload reduction
< 2.0 kg, Group IO preload reduction>2.0 kg, TotalO
total enrolled patients, DMO diabetes mellitus, HTNO
hypertension, CRFO chronic renal failure, HDO hemo-
dialysis
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Fig. 1. Measurement and comparisons of transmitral in-
flow velocities, pulmonary venous inflow velocities, mit-
ral annulus velocities for LV diastolic function evaluation.
EO peak velocity of early transmitral inflow, AO peak
velocity of late transmitral inflow, SO peak velocity of
systolic pulmonary venous inflow, DO peak velocity of
diastolic pulmonary venous inflow, all peak velocity of
pulmonary vein reversal flow during atrial contraction,
$'0 peak systolic velocity of mitral annulus, E'0 peak ea-
rly diastolic velocity of mitral annulus, A'0 peak late dia-
stolic velocity of mitral annulus.
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Table 2. Comparisons of fransmitral Doppler indices in
group | and group |l

Pre—HD Post—HD

Group!| Groupll Group!|l Groupll
BW (kg) 574 +24 600 +1.9 56.1 +24 569 +1.9
E (cm/s) 97+ 12 85+ 5 86+ 11 63+ 5*
A(cm/s) 82+ 12 86+ 4 84+ 9 75+ 4
E/A 1.38+ 0.24 1.04+ 0.10 1.21+ 0.27 0.86+ 0.10
IVRT (ms) 99+ 5 99+ 4 104+ 4 113z 5
DT (ms) 198+ 19 220+ 15 240+ 25 244+ 14

All values are mean+ SEM. *00 p0 0.05, HDO hemodial-
ysis, BWO body weight, EO peak velocity of early trans-
mitral inflow, AO peak velocity of late transmitral inflow,
IVRTO isovolumic relaxation time of transmitral inflow,
DTO deceleration time of tfransmitral inflow

Table 4. Hemodialysis effects on baseline characteristics
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Table 3. Comparisons of DTl indices in group | and gr-
oup Il

Post—HD
Group |

Pre—HD
Group I

Group | Group |l

Septal
E'(cm/s) 6.4 + 0.6
A’ (cm/s) 7.8 + 0.5

65+04 57 +05 52+02
92+04 94+09 79 +03

E'/A 0.86+ 0.11 0.72+ 0.11 0.67+ 0.10 0.67+ 0.10
E/E’ 170+ 3.7 141 £12 162 +3.1 125+ 12
Lateral

E'(cm/s) 93 +06 86 +06 8311 79 +046

A" (cm/s)104 £ 0.7 110 £ 0.7 120 £+ 08 99 +0.5
E'/A 0.99+ 0.15 0.83+ 0.15 0.75+ 0.14 0.85+ 0.14
E/E' 108 +1.6 107 +10 11,6 +19 90+ 12

All values are mean+ SEM. DTIO Doppler tissue image,
HDO hemodialysis, E'00 peak early diastolic velocity of
mitral annulus, A'0 peak late diastolic velocity of mitral
annulus, EO peak velocity of early transmitral inflow

Group | Group Il Total
Pre—HD Post—HD Pre—HD Post—HD Pre—HD Post—HD
BW (kg) 57.4+ 2.4 561+ 2.4* 60.0+ 1.9 56.9+ 1.9% 591+ 1.5 56.6+ 1.4
BP (mmHg)
Systolic 167+ 5 163+ 7 151+ 5 143+ 6 156+ 4 150+ 5
Diastolic 99+ 3 96+ 2 83+ 3 85+ 3 88+ 2 89+ 2
HR (bpm) 81.0+ 6.9 76.5+ 5.9 75.0+ 2.8 762+ 2.7 77.0+ 2.9 763+ 2.6

All values are mean+ SEM. *0 p<0.05, t 0O p<0.01, ¥ 0O p<0.001, HDO hemodialysis, BWO body weight, BPO blood

pressure, HRO heart rate

Table 5. Hemodialysis effects on M-mode, EF

Group | Group Il Total
Pre—HD Post—HD Pre—HD Post—HD Pre—HD Post—HD
LvDd (mm) 55+ 1 53+ 1 52+ 1 50+ 2 53+ 1 51+ 1%
LA (mm) 41+ 1 38+ 1% 39+ 1 36+ 1* 40+ 1 37+ 17
EF (%) 60+ 3 63+ 3 61+ 2 63+ 2 60+ 2 63+ 1*

All values are mean+ SEM. *00 p<0.05, T 0 p<0.01, $ 0 p<0.001, EFO ejection fraction, HDO hemodialysis, LVDdO left

ventricle diastolic dimension, LAO left atrium
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cm/s00 OO O 5.4+ 0.2 cm/s(p00.0001), OO0 000 9.2+ 04 cm/sO0O 7.9+ 0.3 cm/s(pl 0.010)
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Table 6. Hemodialysis effects on transmitral inflow and pulmonary venous inflow

Group | Group |l Total
Pre—HD Post—HD Pre—HD Post—HD Pre—HD Post—HD

Transmitral inflow

E (cm/sec) 97+ 12 86x 11 85+ 5 63+ 5 89+ 5 70+ 5

A (cm/sec) 82+ 12 84+ 9 86+ 4 75+ 4% 85+ 5 78+ 4

E/A 1.38+ 0.24 1.21+ 0.27 1.04+ 0.1 0.86+ 0.1" 1.15+ 0.1 0.97+ 0.1

A—duration (ms) 137+ 6 148+ 8 139+ 6 137+ 6 139+ 4 141+ 4

IVRT (ms) 99+ 5 104+ 4 99+ 4 113+ 5+ 99+ 3 110+ 3F

DT (ms) 198+ 19 240+ 25 220+ 15 244+ 14 212+ 12 243+ 12*
Pul. v. inflow

S (cm/sec) 52+ 5 59+ 8 57+ 4 52+ 3 55+ 3 55+ 3

D (cm/sec) 51+ 5 46+ 4 46+ 3 43+ 3 47+ 2 44+ 2

a (cm/sec) 25+ 2 28+ 4 24+ 1 23+ 1 24+ 1 25+ 1

a—duration (ms) 176+ 10 168+ 12 160+ 5 166+ 9 166+ 5 166+ 7

All values are mean+ SEM. *0 p<0.05, Tt 0 p<0.01, ¥ 0 p<0.001, HDO hemodialysis, EO peak velocity of early trans-
mitral inflow, A0 peak velocity of late fransmitral inflow, IVRTO isovolumic relaxation time of transmitral inflow, DTO
deceleration time of transmitral inflow, SO peak velocity of systolic pulmonary venous inflow, DO peak velocity of
diastolic pulmonary venous inflow, all peak velocity of pulmonary vein reversal flow during afrial contrac-tion

Table 7. Hemodialysis effects on mitral annulus velocity by Doppler tissue imaging

Group | Group |l Total
Pre—HD Post—HD Pre—HD Post—HD Pre—HD Post—HD
Septal annulus
S' (cm/sec) 6.7 +0.5 70 £ 0.5 6.9 +0.2 6.6 +0.2 68 +0.2 6.7 +0.2
E' (cm/sec) 64 + 0.6 57 + 0.5* 65 +04 52 + 0.2} 6.5 +03 5.4 + 0.2}
A’ (cm/sec) 7.8 +0.5 9.4 + 09 92 +04 79 £03' 8.7 +0.3 84 + 04
E'/A 0.86+ 0.11 0.67+ 0.10 0.72+ 0.11 0.67+ 0.10 0.77+ 0.11 0.67+ 0.10*
E/E’ 17.0 + 3.7 16.2 + 3.1 141 + 1.2 125 + 1.2 15.1 + 1.4 138 + 1.3
Lateral annulus
S’ (cm/sec) 8.7 £ 0.7 9.7 £10 8.1 £+ 0.4 83 + 0.6 83 +04 88 + 0.5
E' (cm/sec) 93 £ 0.6 8.3 £ 1.1 8.6 £ 0.6 7.9 £+ 0.6 8.9 +04 80 + 0.5
A’ (cm/sec) 104 + 0.7 120 + 0.8 11.0 £ 0.7 99 +£0.5 10.8 + 0.5 10.6 + 0.4
E'/A 0.99+ 0.15 0.75+ 0.14 0.83+ 0.15 0.85+ 0.14 0.88+ 0.15 0.82+ 0.14
E/E’ 108 + 1.6 11.6 + 1.9 10.7 + 1.0 920 +1.2 10.7 + 0.8 99 +1.0

All values are mean+ SEM. *0 p<0.05, T 0 p<0.01, ¥ 0 p<0.001, HDO hemodialysis, $'0 peak systolic velocity of mitral
annulus, E'00 peak early diastolic velocity of mitral annulus, A'0 peak late diastolic velocity of mitral annulus, EO peak
velocity of early transmitral inflow
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