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Effect of acetate and bicarbonate dialysate on whole body
bioimpedance (BIS) and segmental (thoracic) bioimpedance
in hemodialysed (HD) patients

Physiology of fluid distribution during hemodialysis (HD) is still of great impor-
tance. The most rapid change in volemic state occurs during haemodialysis and ultrafil-
tration, where - ideally — hypervolemia is being changed to normovolemia (14). One of
methods of body fluid control is bioimpedance measurement, the non-invasive method
of body water measurement (11). The whole body impedance can be not accurate,
because 80% of the whole resistance is caused by extremities, and the trunk, which
contains the majority of water, causes only 20% of resistance (15). Thorax is one of
fluid containers (3) — thoracic impedance has been shown to correlate with the weight
of dialysis patients (2) and it has been demonstrated that during HD thoracic imped-
ance changes parallel with whole body impedance, indicating a simultaneous and unidi-
rectional changes in total body fluid as well as in thoracic fluid (13). Our own data
support these findings (12). A measure of thoracic fluid volume might be of help by
better understanding of the hemodynamic side of hemodialysis. The influence of dialy-
sis itself on bioimpedance parameters is still poorly known.

The aim of this study was to evaluate the influence of dialysis without ultrafiltra-
tion, on bioimpedance measurement.

MATERIAL AND METHODS

A group of 8 patients was studied — 5 male and 3 female, aged from 45 to 76 years
(mean 65.25 *10.36). The characteristics of the studied group is presented in Table 1.
During the first hour of dialysis there was no ultrafiltration (isovolemic dialysis) and,
for the first time, the bicarbonate buffer was used. During the next 3 h a normal
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bioimpedance rose significantly. Significant changes in Zo and blood density with the
opposite reaction of whole body bioimpedance suggest that dialysis itself without ultra-
filtration has an influence on bioimpedance parameters probably by causing fluid shifts
or ionic/osmolality changes (10). Zhu et al. (15) suggest that during hemodialysis
centralization of circulating blood takes place. The observed less pronounced change in
Zo using acetate dialysis in this situation is a very interesting observation. Probably
segmental multifrequency bioimpedance of the whole body would give more informa-

tion.

CONCLUSIONS

1. Significant changes in Zo and R during isovolemic haemodialysis
were observed.

2. The influence of other factors, not only hydration status changes,
must be considered in interpretation of bioimpedance measurement analy-
sis. Further investigation is needed.
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fornia for their technical support of this study.
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SUMMARY

There are sparsc data about the influence of dialysis itself on bioimpedance meas-
urement. The aim of this study was to evaluate the influence of dialysis without ultra-
filtration on bioimpedance of thorax and bioimpedance of the whole body in
hemodialysed patients. Isovolemic HD was performed during the first hour of dialysis
session, using bicarbonate and then acetate dialysate. Thoracic impedance, whole body
bioimpedance, blood pressure and blood density were measured. After bicarbonate
dialysis significant TI lowering was observed with simultaneous R increase. There was a
significant blood density lowering. Acetate hemodialysis caused no significant changes-
in TI but significant increase in R values. Blood density did not change after acetate
HD. The influence of other factors, not only hydration status changes, must be consid-
ered in interpretation of bioimpedance measurement analysis.
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Wplyw plynu dializacyjnego octanowego i dwuweglanowego na bioimpedancje
calego ciala (BIS) i bioimpedancj¢ segmentalng (klatki piersiowej) u pacjentédw
hemodializowanych (HD)

Niewiele jest danych méwigcych o wplywie zjawiska hemodializy na pomiar zawarto-
§ci plynu w ludzkim ciele metoda bioimpedancji. Celem pracy bylo sprawdzenie wplywu
samej dializy, bez ultrafiltracji, na zmiany wartoSci bioimpedancji klatki piersiowej i bio-
impedancji calego ciala u pacjentéw hemodializowanych. Zbadano pacjentéw podczas
dializy zaréwno przy uzyciu plynu dwuweglanowego, jak i octanowego, mierzac bioimpe-
dancje klatki piersiowej i calego ciala. Zaobserwowano spadek wartosci bioimpedancji
klatki piersiowej, ktory byl istotny jedynie przy uzyciu plynu dwuweglanowego. W obu
przypadkach gestos¢ krwi zmalata, ale istotno$¢ byta obserwowana rdéwniez jedynie w
przypadku dializy z uzyciem plynu dwuwgglanowego. Jednoczeénie zaobserwowano istot-
ny wzrost wartoSci bioimpedancji calego ciata w obu przypadkach. Nalezy podkreslié
zlozonos$¢ czynnikéw ksztaltujagcych pomiary bioimpedancji, dokonywane przy monitoro-
waniu zmian nawodnienia u pacjentéw hemodializowanych.



