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Effect of Hemodialysis on Left and Right Ventricular Volume and Function

Jin Suk Han, M.D. and Chang-Soon Koh, M.D.

Department of Internal Medicine College of Medicine, Seoul National University

With the improvement of hemodialysis, the course of the discase in ratient with end-
stage renal disease has been clearly improved. Nevertheless, among several shortcomings
to our present mode of renal replacement therapy, cardiovascular complications have been
the leading cause of morbidity and mortality. Several factors such as anemia, arteriovenous
shunting of blood, intermittent extracorporeal circulation and hypertension may be contri-
buting.

But little is known about the guantitative cardiac hemodynamic characteristics occurred
during hemodialysis.

The purpose of this study is to observe the sequential hemodynamic changes before,
during and after the hemodialysis and to investigatz reliable parameters in the detection
of ventricular dysfunction.

In the present study, equilibrium radionuclide cdrdiac angiogrdaphy was performed and
left and right ventricular volume indices, ejection phase indices of both ventricular, perfo-
ramance were measured in the 16 stable patients with chronic renal failure treated with
maintenance hemodialysis sequentially i.e. before, during (carly and lat: phase) and after
the hemodialysis.

The results obtained were as follows;

1) The indices of the left ventricular function were not changed during the hemodialysis
but increased after the hemodialysis.

2) The indices of the right ventricular function(EF, SVI) were significantly decreased in
the early phase (15, 30 minutes after starting extracorporeal circulation) but recovered
after the hemodialysis.

3) The ratio of right ventricular to left ventricular ejection fraction was significantly
decreased in the early phase and the lung volume indices were significantly increased at
the same phase.

As a conclusion, hemodialysis improves left ventricular function maybe due to increased
contractility, and effects on the right ventricular function maybe due to the increased lung

volume in the early phase of hemodialysis.
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Table 1. Sequential Changes in the Parameters during and after Hemodialysis in the Percentage of
Basal Level (mean+SD)

Pre.-HD Early phase Late phase Post-HD

Physical finding

Blood pressure 100 98.614.4 110.4+12.5 112,3+13.1

Heart rate 100 107.9+11.3 104.8+13.2 101.6+12,2
Left ventricle(LV)

EF 100 98.51+16.8 107.9+19.6 110.7% 8.3*

SVI 100 95.3115.3 104.8+18.5 110.4%13.0*

Vcf 100 100.5+12.9 110.8%11.7 117.9£17.4%

458 100 107.11+16.3 110.3+12.4 112,5+19. 1*
Right ventricle(RV)

EF 100 71.8+17.7%* 112.1+14.5 105.1%15.9

SVI 100 86.3-+10.4* 108.41+10.7 109.615.1

Vef 100 90.2+13.8 112.9+13.1 116.8+12.3

4s 100 98.31+13.6 112.4%15.7 108.9+10.5
RVEF/LVEF 100 71.4+17.5** 100.8+14.6 98.6+16.7

Lung volume index 100 145.0£13, 5** 125.8+14.9* 27.2%13.2*

*p<0.05 **p<0.01 by paired t-test

40 " s
O Early phase Late phase Post-HD

Fig. 1, Serial percent change of left ventricular
ejection fraction(LVEE),
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O Eorly phase Late phase  Post-HD

Fig. 2. Serial percent change of mean velocity of
left ventricular circumferential fiber sho-
rtening (LV Vcf).

% Change
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O  Eorly phase Late phase Post-HD

Fig. 3. Serial percent change of right ventricular
ejection fraction(RVEF),

Late phase Post.-HD

(4] Early phose
Fig, 4. Serial percent change of mean velocity of

right ventricular circumferential fiber
shortening(RV Vci),

2 FEFAFEVD), 24954 0U4S) 8§ 3F
AFAEE(VOE 240 S FAE 2,
430 E st 9500 34 FlE RT B4
E B¢ v} (Table 1, Fig. 2).
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O  Early phase Late phase Post-HD

Fig. 5. Serial percent change of ratio of right
ventricular ejection fraction to left vent-
ricular ejection fraction(RVEF/LVEF),

O Earlyphase  Late phase  Post~HD
Fig. 6. Serial percent change of lung volume.

3. MM X|4(right ventricular index)
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0.05, paired t-test) 3|25 gl=}(Table 1, Fig. 3),
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4, PUYUUEAS of ZMA8EA Sl (ratio of
RVEF to LVEF: RVEF/LVEF)
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