Comparison of more Proximal to Distal electrodes used in BIA

History

In 1983, Dr Jan Nyboer (deceased April 2000) validated the use of whole body electrical impedance to
assess body composition by comparison with hydrostatic weighing in 14decalje male and female
subjects [1].Hydrostatic weight was performed during forced exhalation with residual lung volume esti-
mated as .24 and .28 times measured vital capacity for males and females veispé@ctionstant of

0.1 liter was used to estimate gut.ak RIL Systems impedance plethysmograph [6] was used and cali-
brated to analyze the resistance and reactance of biological conductors up to 1000 ohms. In the tota
population of males and females, ther@sva significant correlation between body MASS (r = .86),

TBW (r =.947) and LBM (r = .934).

The four electrode techniques presented byidig2] and adopted by Nyboer incorporated four atef
electrodes situated either ipsilaterally or contralaterally on the dorsal surfaces of the hands and feet at the
distal metacarpals and metatarsals, resgaigtiand the distal prominences of the radius and ulnar and
between the medial and lateral malleoli at the ankle.
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Se\gmental BIA

The principle of this protocol & to measure as much of the whole body as possible (arms, legs and
torso) whereanatomical prominences are easily identified (ankle and wrist bones). This electrode
placement technique continues to be used today.

Proximal electrode placement

The problem with the historical (distal) electrode placement protocol is that the distal arrg @ockle

arm and lower leg) are included in the impedance measurermikaese segments contribute greatly to
the total impedance value yet represent only a small portion ofvemallobody composition[3].By
omitting the forearm and lowerddrom the impedance measurement, a more proximal electrode place-
ment would reduce the standard error of estimate (SEE) for assegdingBM and TBW as fiovn by
Lukaski[4] and Scheltinga[3].



The proximal electrodes consist of stainless steel rods placed at the antecubital and the popliteal fossae
Anatomically the rods are aery stable and repeatable electrode protocol because of the natural contour
of the fossae.

By using a proximal electrode placement instead of a distal one, Lukaski reported a 33.2 percent reduc-
tion in SEE(SEE difference/mean SEE X 100) when predicting FFM from bioelectrical impedance in a
population of 80 healthvolunteers. Thenean resistance value was 209 ohms and 24 1 ohm reac-

tance using proximal electrodes. The traditional, more distal, electrode placement resulted i& 510
ohms resistance and %8l ohms reactance. The Lukaski data illustrates that the distal segments of the
arm and lg contribute more than 50 percent to the resistance and reactance measurements.[4] The com-
bination of using DEXA as a criterion method t@aate FFM and stepwise multiple regression analy-

sis to predict FFM from proximal and distal electrode placement resulted in a markedemmgmbin

R®and SEE.
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Protocol R SEE Kg Equations - Henry C. Lukaski - M=1 F=0

Distal 0.970 2.11

Ht?
FFM =0.4730— + 0. 2650M + 4. 985[1Sex + 3. 54
distal

Proximal 0.985 1.50

Ht?
FFM =0.1830 - +0.2960WM + 1. 89[1Sex + 3. 82
proximal

The 0.6 Kg SEE difference between these tethods is highly significant in understanding the impor
tance of more proximal electrodeR.is also interesting to note that, not only did the use of proximal
electrodes impnee the correlation and reduce the standard error of estimate, the resulting model places a
much smaller significance on the gender of subject.
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Theinvestigational proximal electrode kit from RJL

Type 316 stainless was chosen for our proximal electrodes because of its high biocomfgitibility
Instead of using velcro to hold the rods in place, as Lukaski did, RJL Systems cho$eeéateibber

bands (Alliance, size 117B antimicrobial). These hold the rods in place securely and eliminate sanitary
concerns by being disposable.

The RJL Systems proximal electrode kit contains the following:

Two 6-inch 316 type stainless steel rods (3/16 inch dia) for the arm (one is a spare).
. Two 8inch 316 type stainless steel rods (3/16 inch dia) for théolee is a spare).

. 1 box (100 count) latefree (blue) rubber bands to hold the rods placed in the fossae of the arm
and leg.

. 1 Stay Fresh pack (100 count - 50 tests) source "stick on" electrodes.

. 1 box (100 count) alcohol swabs to clean the stainless steel rods after each use.
. Carrying case where the aleitems are easily accessible.

. Price $100.00, free with the purchase of a Quantum IV.

. Please note: RJL Systems does not provigesafiware or prediction equations for proximal elec-
trodes. There are FFM equations in the Lukaski paper referenced belo

Smaller (shorter) stainless steel electrodes aahble for infants and babies upon request at no addi-
tional cost.
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