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Summary : To investigate the left ventricular diastolic property and its determinants
in patients on maintenance hemodialysis, 35 patients undergoing stable hemodialysis were
examined noninvasively using echocardiography and mechanocardiography before and
after a single hemodialysis. Subjects were classified on the basis of their total left
ventricular wall thickness(TLVT) into 2 groups: Group T1, 16 patients with TLVT less
than 2.4cm, and Group T2, 19 patients with TLVT 2.4cm or more. As a control 10 healthy
men(Group C) were also examined.

Early diastolic time intervals were measured as follows: IRT, MVo-O and IIa-O.
M-mode echocardiogram was digitized and continuous plots made from left ventricular
dimension and its change in dimension were obtained. Diastolic phase was divided into
three periods : rapid filling(rf), slow filling(sf) and atrial contraction(ac). Then diastolic
time intervals(Prf, Psf, Pac), changes of left ventricular dimension(Drf, Dsf, Dac) and peak
rates of increase of left ventricular dimension(max dDrf/dt, max dDac/dt) were measured.

The results were as follows :

(1) In Group T2, MBP was higher, HR was more increased, LVDd was larger, IRT,
IIA-O and Prf were more prolonged, max Drf/dt and Drf were more decreased, max
dDac/dt and Dac were more increased as compared with Group C and Group T1.

(2) All indices of the left vetricular diastolic property were unchanged before and after
a single hemodialysis.

(3) Multiple regression analysis for indicies of left ventricular diastolic property and
various clinical parameters in patients on maintenance hemodialysis showed that high MBP
and increased TLVT contributed to the prolongation of IRT, IIa-O and Prf, and the
decrease of max dDrf/dt.

These findings suggest that maintenance hemodialysis patients with left ventricular
hypertrophy have deterioration of left ventricular diastolic property, and its deterioration
mainly depends on TLVT and blood pressure, but the reduction of volume-overload by a
single hemodialysis makes no improvement in left ventricular diastolic dysfunction.
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Table 1. Subjects

Healthy Hemodialysis
Item Group C Group T1 Group T2
(TLVT<24cm) (TLVT=2.4cm)

No. of cases 10 16 19
Age range  (yrs) 25~35 30~55 27~64

mean (yrs) 30 39 44
Sex (M/F) . 10/0 8/8 10/9
Duration of
hemodialysis (mos) - 75+39 69439

TLVT,; total left ventricular wall thickness, Group C; control group, Group T1;
patients without left ventricular hypertrophy, Group T2; patients with left

ventricular hypertrophy.
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Fig. 1. Echocardiographic measurements of early

diastolic time intervals.
IRT ; isovolumic relaxation time.
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Fig. 2. Left ventricular cavity dimension (D) and
rate of change in dimension (dD/dt) by digit-
ized echocardiogram.

Prf ; rapid filling phase (sec), Psf ; slow filling
phase (sec) Pac; atrial contraction phase
(sec), Drf; change in dimension for rapid
filling phase (cm),Dsf; change in dimension
for slow filling phase (cm), Dac; change’ in
dimension for atrial contraction phase (cm).
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Table 2. Values of echocardiographic measurements in healthy subjects and in patients
on maintenance hemodialysis, before and after a single hemodialysis

Hemodialysis Significance of difference
Healthy
Item Group T1 Group T2 C C T1 Before vs After
Group C VS VS N —
Before After Before After T1T T2 T2 T1 T2
MBP (mmHg) 76+5 96117 85+23 11617 98+21 Fok Fok *ok Hok
HR  (beats/min) 667 74+8 82+10 70£10 L 79£12 ok ok * *k
TLVT (ecm) | 2.0%0.2 2.2+0.1 2.2%0.1 2.7£0.4 2.7£0.4 * * *k
LVDd (cm) | 5.0%0.2 4.84+0.6 4.5+£0.7 5.3%£0.6 5.0%£0.6 * * * ok
FS 0.39+0.04 0.33£0.07 0.32£0.06 0.32+£0.07 0.324+0.07  =** *ok
IRT (msec) 56+9 70+9 6816 9625 99+21 * *
MVo-0O (msec) 57+12 54+12 6017 59+14 58426
1I,-0 (msec) | 113+12 124+14 128+23 155+31 157+32 *ok *ok
Prf (sec) | 0.14%0.02 0.14%0.03 0.14+0.02 0.17£0.03 0.15%0.03 * * *
Psf (sec) | 0.37£0.10 0.194+0.03 0.23+0.11 0.24%0.08 0.23+0.09  * *
Pac (sec) | 0.11%+0.02 0.11%0.01 0.11£0.01 0.10£0.01 0.10%0.02
Drf (cm) | 1.23%0.23 0.74£0.33 0.7940.27 0.67%£0.29 0.75+0.39  =* *
Dsf (cm) | 0.66+£0.40 0.76+0.24 0.62+£0.26 0.74%0.34 0.60+0.29
Dac (cm) | 0.24+0.10 0.27+0.10 0.27+0.15 0.36%0.15 0.36+0.24 * *
max dDrf/dt (cm/sec) | 21.6+2.6  16.1+£3.1 14.7+3.9 12.4+4.1 12.1+£5.2 *k ok
max dDac/dt (cm/sec) | 1.940.5 5.3£2.8 4.0+1.4 5.9£2.3 5.5+2.0 * * *

All values are means=+SD. * ; significant at p<0.05, ** ;

significant at p<0.01.
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Fig. 3. Echocardiographic measurements in Group C, Groups T1 and T2 before and after a

single hemodialysis.

* | significant at p<0.05, ** ; significant at p<0.01,

+; significant at p<<0.05.
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Fig. 4. Echocardiographic measurements in Group C, Groups T1 and T2 before and after a

single hemodialysis.
* | significant at p<0.05, **
*+; significant at p<0.05.
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Table 3. Correlation coefficients of the diastolic properties to clinical factors
Clinical ~ ~ max max
factor IRT MVo-O 1I,~0 Prf Psf Pac Drf Dsf Dac dDrf/dt  dDac/dt
AGE 0.256 —0.047 0.184 0.020 - 0.026 0.146 —0.319 0.200 0.517**—0.414** 0.139
DH(HD duration)| 0.081 —0.150 —0.004  0.095  0.019  0.029  0.107 —0.178 —0.156 —0.083  0.026
Ht 0.444** 0.265  0.404** 0.306  0.160 —0.008 —0.073  0.182  0.194  0.478 —0.076
Scr —0.085 —0.222 —0.171 —0.009  0.154 —0.221  0.140  0.030 —0.144 0.219 —0.006
Na 0.090 0.006 0.075  0.079 —0.007 —0.225 0.007 —0.115 0.291  0.080  0.196
K —0.051 —0.355* —0.204 —0.147 —0.196 - 0.077 —0.122  0.088  0.263 —0.013 —0.045
Cl —0.120 —0.110 —0.147  0.102 . 0.139. —0.314 —0.126  0.087 —0.252 —0.010 —0.450**
Ca —0.154 —0.209 -—0.220 —0.203 —0.135  0.264 —0.233 0.125 —0.113  0.206  0.086
SBP 0.570** 0.293 0.593** (.401** 0.124 —0.315 —0.260 0.153 0.320* —0.454**—(.454**
DBP 0.424** 0.277  0.468** 0.453** 0.191 —0.295 —0.055 = 0:060 ~ 0.237 —0.298  0.159
MBP 0.502** 0.514** (0.514** 0.402** 0.166 —0.290 —0.178  0.171  0.394**—0.445** 0.402**
HR —0.553**—0.325* —0.593**—0.610**—0.793**—0.007 —0.048 —0.064 .0.019  0.234 —0.024
TLVT 0.638** 0.077  0.547** 0.408** 0.080 —0.170 —0.302 = 0.033 - 0.267 —0.565** 0.031
LvDd 0.196 = 0.061 0.185  0.180  0.087 —0.227  0.100 —0.142  0.302 —0.252  0.195
_FS —0.139  0.114 —0.059 —0.058  0.054  0.157  0.128 0.307 0.033 0.170  0.152
* . significant at p<0.05, **; significant at p<<0.01.
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Table 4. Multiple regression analysis

IRT=0.320X AGE+0.112XDH+0.997 X Ht—0.277 X BUN—1.474 X Na—2.156 X C1-2.097 X Ca

Q.4 0.8 (7.62)* 4.D* 0.0 @.nD* @5
+0.379X MBP—0.804 X HR+2.180 X TLV T +454.892
15.4)* 17.3)* (23.7)**
R=0.861** P.V.E.=0.741**
MVo-0=—0.081 XDH-+1.289 X Ht+0.329 X BUN —1.824 X Scr—9.232 XK +0.214 X MBP +57.441
a.n 9.9 0.0 (3.6) as.2* (.8
R=0.603** P.V.E.=0.363**
Prf=—0.0006 X CTR+0.0005X MBP—0.0018 X HR+0.0021 X TLVT+0.214
0.0 (10.2)* (30.8)** 9.0*
R=0.474** P.V.E.=0.474%*
Psf=—0.0008 X BUN+0.0062 % Scr+0.0025X C1—0.054 X HR+0.1163 X FS+0.3070
(3.3)* 1.5 0.5 (56.1)** 0.6)
R=0.798** P.V.E.=0.637**
Pac=0.0005X AGE+0.0005XBUN—0.0025X Scr—0.0008X Na-+0.0027 X Ca—0.0005 X HR
@2.9* (16.2)** 4.8)* a.n 3.0* @.D
—0.0009X TLVT+0.2462
2.3
R=0.578** P.V.E.=0.334**
Drf=—0.0114 X AGE—0.0239 X Cl1—0.0718 X Ca—0.217X TLVT+0.0146 X LVDd +3.7467
@8.D* 0.5) 3.6)* 6.8)* 0.6)*
R=0.444** P.V.E.=0.197*
Dsf=0.0198X AGE—0.0132X CTR+0.0223 X Ht—0.0197 X Na—0.0739 X K +0.0391 X Cl
9.9 0.0 4.0)* ©.2) 0.0 1.62)*
+0.0637xCa-+0.0061 X MBP+2.5445 X FS—0.0098 X LVDd —1.9749
0.2)* (4.9)* (16.5)** 1.0)*
R=0.572** P.V.E.=0.328**
Dac=0.0071X AGE—0.0061 X CTR—0.0174 X Scr+0.0592 XK —0.0239 X C1—0.0230 X Ca
(22.0)%* 0.0 a.m 6.78)* .2 Q.79
+0.026 X MBP+0.0043 X LVDd+2.2851
(13.0)** (4.45)
R=0.701** P.V.E.=0.491**
max dDrf/dt=—0.017XDH—0.233X CTR+0.049X BUN—0.031 X MBP+0.054 x HR—0.278 X TLVT
0.0 (22.6)** @.1D 5.0) (1.3 (14.0)*
+31.613
R=0.668** P.V.E.=0.446**
max dDac/dt=0.105X BUN—0.370XCl—0.346 X Ca+0.038 X MBP+0.106 X LVDd+28. 964
(22.9)** (19.0)** 0.0 3.0 3.6)*
R=0.696** P.V.E.=0.485**

* ; significant at p<0.05, ** ; significant at p<0.01, ( ) ; proportion of variation explained by each
predictor valiable, R ; multiple correlation coefficient, P. V. E ; proportion of variation explained by
all predictor variables, DH ; duration of hemodialysis, MBP ; mean blood pressure, TLVT ; total left
ventricular wall thickness, LVDd ; left ventricular end-diastolic dimension, FS; fractional shorten-

ing.
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