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The Effect of Hemodialysis on the Echocardiographic Indexes of Left
Ventricular Diastolic Function in Chronic Renal Failure
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'Department of Internal Medicine, Sejong General Hospital, Puchon,
’Department of Internal Medicine, Ewha Womans University, College of Medicine, Seoul, Korea

ABSTRACT

Background and Objectives[] The assessment of left ventricular (LV) diastolic function is important in chronic
renal failure because abnormal LV diastolic function has been frequently described in patients on maintenance
hemodialysis both during the dialysis and in the dialysis-free interval despite the normal LV systolic function.
But the echocardiographic indexes of LV diastolic function is known to be affected by several factors such as
loading condition, LV compliance and heart rate. The purpose of this study is to investigate the effect of
hemodialysis on the echocardiographic indexes of left ventricular diastolic function in chronic renal failure.
Materials and Methods[] We examined transmitral flow velocity, pulmonary venous flow velocity, and
mitral annulus velocity in 20 patients (15 men and 5 women, average 50+ 14, range 19—69 years) of chronic
renal failure with normal LV systolic function by echocardiography before and after hemodialysis. Results[]

1) According to the body weight change (from 59.5+ 8.3 to 57.2+ 8.1 kg, p[d 0.0001), after hemodialysis,
inferior vena cava dimension (from 18+ 4 to 13+ 5 cm, pd 0.0001), left ventricular end-diastolic dimension
(from 57+ 6 to 53+ 7 cm, p[J 0.0001), and left ventricular outflow tract (LVOT)-time velocity integral (TVI,
from 26+ 5 to 23+ 5 cm, p 0.004), which reflect intravascular blood volume, decreased significantly. 2) The
peak velocity of early transmitral flow (E, from 0.79+ 0.14 to 0.64% 0.11 m/s, p0 0.0001), the peak velocity
of late transmitral flow (A, from 0.84+ 0.21 to 0.78+ 0.21 m/s, p[] 0.011), and E/A ratio (from 0.99+ 0.25 to
0.87+ 0.27, PO 0.007) decreased significantly, and deceleration time (DT, from 241% 48 to 267+ 59 ms, pJ

0.055) showed tendency of prolongation after hemodialysis. 3) Peak systolic velocity of pulmonary venous
flow decreased significantly after hemodialysis (from 0.65+ 0.11 to 0.59+0.12 m/s, p( 0.042). 4) The
difference between duration of reversal flow of pulmonary vein and duration of transmitral flow during atrial
contraction (ADD) did not change significantly after hemodialysis (from 5% 31 to 1+ 29 ms, p[J 0.502), and
did not correlate with the change of peak velocity of early transmitral flow during hemodialysis (DMVE, rJ

0.390, p 0.089). 5) The peak early diastolic velocity (Ean, from 0.07+ 0.02 to 0.06x 0.02 m/s, p0 0.002)and
Ean/the peak late diastolic velocity (Aan) ratio (from 0.78% 0.27 to 0.62+ 0.19, p 0.003) of medial annulus
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of mitral valve decreased significantly after hemodialysis. Conclusion[] Hemodialysis, which reduces LV
preload by fluid removal, changes the echocardiographic indexes of left ventricular diastolic function in
chronic renal failure. Preload condition need to be accounted for when we evaluate the LV diastolic function
with echocardiography. (Korean Circulation J 1999;29(4):382-391)
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Fig. 1. Measurement of the diameter of inferior ve-
nacava. A, Two-dimensional echocardiogrami B,
M-mode echocardiogram. IVC diameter was me-
asured at the beginning of the p wave on the
electrocardiogram with the patient holding breath
at end-expiration. IVCO inferior vena cava, RAO
right atrium.
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Fig. 2. Measurement of pulmonary venous flow velocities
(upper panel), transmitral flow velocities (middle
panel), and mitral annulus velocities (lower panel).
Al peak velocity of late fransmitral flow, AanO peak
late diastolic velocity of mitral annulus, ADO duration
of late transmitral flow, DTO deceleration time of early
transmitral flow, EO peak velocity of early transmitral
flow, EanO peak early diastolic velocity of mitral an-
nulus, PVAO peak velocity of pulmonary vein reversal
flow during atrial contraction, PYADO duration of pul-
monary vein reversal flow during atrial contraction,
PVDUO peak velocity of diastolic pulmonary venous
flow, PVSO peak velocity of systolic pulmonary venous
flow, SanO peak systolic velocity of mitral annulus.
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Table 1. Changes of clinical variables obtained before
and after hemodialysis in 20 patients

Predialysis Postdialysis p Value
Body Weight (kg) 59.5+ 8.3 57.2+ 8.1 0.0001
Heart Rate (/min) 74 + 10 72 £ 6 NS
Systolic BP 154 + 26 159 + 27 NS
Diastolic BP 93 =12 94 + 15 NS

Data are expressed as mean valuest standard deviations
NSO not significant

Table 2. Changes of M-mode echocardiographic va-
riables obtained before and after hemodialysis in 20
patients

Predialysis Postdialysis p Value
IVC diameter 18+ 4 13+ 5 0.0001
LVEDD (mm) 57+ 6 53 7 0.0001
LVESD (mm) 37+ 4 36+ 8 NS
LVEF (%) 58+ 12 54+ 12 0.008

Data are expressed as mean valuest standard deviations

NSO not significant, IVCO inferior vena cava, LVEDDO

left ventricular end-diastolic dimension, LVESDO left
ventricular end-systolic dimension, LVEFO left ventricular
ejection fraction

5 mmO (O0.0001), OOOOO0OO0 OO0 57+ 6
mm 00 53+ 7 mmO (p00.0001) OOOO OO0
000, 0000000 000 374 mmO0 36+ 8
mmO 000 OO0 OO0 000. 0000000
58+ 12 %00 54+ 12%0(p0J0.008) OO0 O
0000 (Table 2).
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0 0.84+ 0.21 m/s, OO O 0.78+ 0.21 m/s, pO
0.011)0 E/A O@DO O 0.99+ 0.25, OO O 0.87
+ 0.27, p0d0.007)0 OOOO OOOOO, DTO
241+ 48 msd 0 267+ 59 ms0 OO 0O OOO O
000(@D0.055) 00000 000D 0O00(Table
3). 000 OO 0000 0000 O pvsh OOO
000 ODOOOo@O O 0.65+0.11 m/s, OO O
0.59+ 0.12 m/s, p10.042) PVD, PVA, PVADO O
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Table 3. Changes of echocardiographic variables ob-
tained before and after hemodialysis in 20 patients

Predialysis Postdialysis p Value

LVOT-TVI (cm) 26+ 5 23+ 5 0.004
Transmitral flow
E (Mm/s) 0.79+ 0.14 0.64+ 0.11 0.0001
A (m/s) 0.84+ 0.21 0.78+ 0.21 0.011
E/A 0.99+ 0.25 0.87+ 0.27 0.007
DT (ms) 241+ 48 267 + 59 NS
Pulmonary venous flow
PVS (m/s) 0.65+ 0.11 0.59+ 0.12 0.042
PVD (m/s) 0.45+ 0.09 0.41+ 0.10 NS
PVA (m/s) 0.27+ 0.05 0.25+ 0.06 NS
PVAD (ms) 149 + 21 142+ 20 NS

Mitral annulus motion
medial (septal) side

San (m/s) 0.07+ 0.02 0.07+£ 0.02 NS
Ean (m/s) 0.07+ 0.02 0.06+ 0.02 0.002
Aan (m/s) 0.10+ 0.02 0.10+£ 0.02 NS
Ean/Aan 0.78+ 0.27 0.62+ 0.19 0.003
Lateral side
San (m/s) 0.09+ 0.03 0.10+£ 0.03 NS
Ean (m/s) 0.10+ 0.04 0.10+ 0.04 NS
Aan (m/s) 0.11£ 0.03 0.11+£ 0.03 NS
Ean/Aan 0.99+ 0.46 0.93+ 0.40 NS

Data are expressed as mean valuest standard deviations.
NSO not significant, AO peak velocity of late frans-
mitral flow, AanO peak late diastolic velocity of mitral
annulus, DTO deceleration time of early transmitral
flow, EO peak velocity of early transmitral flow, Ean
peak early diastolic velocity of mitral annulus, PVAO
peak velocity of pulmonary vein reversal flow during
atrial contraction, PYADO duration of pulmonary vein
reversal flow during atrial contraction, PVDUO peak
velocity of diastolic pulmonary venous flow, PVSO
peak velocity of systolic pulmonary venous flow, Sand
peak systolic velocity of mitral annulus
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Fig. 3. Scafterplots of comparison of the peak early
diastolic velocity (Ean) of medial mitral annulus before
and after hemodialysis.
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Fig. 4. Scatterplots of comparison of the peak early
diastolic velocity (Ean) of lateral mitral annulus before
and after hemodialysis.
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