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Change of Body Impedance according to Loss of Total Body Water
during Hemodialysis in Chronic Renal Failure Patients

Kyung Bong Yoon, M.D., Kwang Ho Lee, M.D., Jung Won Lee, M.D.
Dae Ja Um, M.D., Ryung Choi, M.D. and Joong Hwan Oh, M.D.*

Department of Anesthesiology, Yonsei University Wonju College of Medicine, Wonju, Korea
Department of Thoracic and Cardiovascular Surgery, Yonsei University
Wonju College of Medicine, Wonju, Korea"

Background: In biological structures, application of a constant alternating low current results in an
impedance to the spread of the current that is frequency dependent. The living organism consists of
intra- and extracellular fluids that behave as electrical conductors, and cell membranes that act as
electrical condensers. Body fluids and electrolytes are responsible for electrical conduction.

Methods: We studied body impedance and fluid loss during hemodialysis in 20 patients with chronic
renal failure. Two pairs of electrodes with a thin layer of electrolyte gel were placed on the dorsal
surfaces of the hands and feet. 5S0KHz 8004 current was applied via the distal electrodes of each pair
and the voltage drop was measured by proximal electrodes and impedance was derived from Ohm’s
law. We measured body impedance and fluid loss at every one hour during hemodialysis.

Results: Body impedance value according to weight before hemodialysis changed in inverse ratio.
During hemodialysis the rate of increase of body impedance according to body fluid loss revealed
individual variance, but it was nearly constant in each individual patient.

Conclusions: The method assessing total body water by body impedance is very simple, safe, rapid
and noninvasive. The change of total body water can be predicted with body impedance method in
individual patient by continuous monitoring, and this method may be useful particularly in critically ill
patient. Further validation of this method is required for clinical application.(Korean J Anesthesiol 1996;
30: 566—~570)
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Fig. 2. Measurement of body impedance.
(I: current, E:voltage, impedance=E/1).
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Fig. 3. Correlation between body weight and impedence.
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Fig. 4. The individual body impedance changes according
to body fluid loss in male patients.
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Fig. 5. The individual body impedance changes according
to body fluid loss in female patients.
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