Threshold Studies in Cardiac Pacing
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Fig.1. Alternate tracings of current and voltage. Stimulation thresholds were

measured by a two channel oscilloscope.

The upper part of the figure

represents the current threshold and the lower part represents the voltage.
Current thresholds were measured by means of a series resister (10Q). The
impedance was calculated by the devidend mean voltage and the divisor mean
current. The top panel shows the constant voltage stimulation threshold ;
bottom, constantcurrent ; left, lmsec ; right, 2msec stimulation.
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Tablel. Incidence of pacing
failure in 325 cases
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Lead transposition T 2.1

Lead fracture 6 1.8

Circuit trouble 0.6

Threshold elevation 21 6.5
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Fig.2. Cathodal and anodal threshold comparison.
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Anodal stimulation

thresholds were measured simultaneously with cathodal measurment in 7 cases.
The cathodal threshold was lower (p<0.01) than the anodal threshold. The
left panel shows the voltage threshold, and the right panel shows the current

threshold.
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Unipolar and bipolar threshold comparison.
thresholds were measured by the distal electrode of bipolar.

Unipolar stimulation
The unipolar

threshold was lower (p<0.01) than the bipolar threshold in voltage threshold.
The left panel shows the voltage threshold ; right, current threshold.

Voltage threshold ( v )
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Voltage threshold ( ) )
Threshold comparison between disk and clip used for indifferent

Fig. 4.
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electrode. Thresholds were measured by two kinds of anode; one was a clip

on the skin incision and the other was a 10cm® disk in the pocket.

When the

clip was used as the indifferent electrode, the threshold was higher (p<0.05)
than the threshold of the disk in voltage threshold. The left panel shows
voltage threshold ; right, current threshold.
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Impedance when the disk vs. the clip was used. (left panel) The clip had

significantly high (%% : p<0.01) impedance in constant voltage stimulation.

(left column)

surface area of the anode. (right panel)
electrode could reduce impedance to half the value of impedance when
indifferent electrode was the same area as stimulating electrode.

The clip had higher (% : p<0.01) impedance than the disk in
constant current stimulation. (right column)

Impedance under the different
The surface area of the indifferent
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Beneficial regulation for output in various pulse widths.
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Constant

voltage stimulation and constant current stimulation were compared. Left
panel shows the voltage threshold. The constant current stimulation threshold
was lower (% : p<0.05) than the constant voltage stimulation at 1.5msec pulse
width. The right panel shows the current threshold. The constant current

stimulation threshold was significantly lower (%% : p<0.01) than the constant
voltage stimulation at 1.5msec and 2.0msec pulse width.
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Beneficial output at various impedances. Two regulation methods were

compared under the various impedances. The left panel shows under 10000hm
(normal impedance). The right panel shows over 1000ohm (high impedance).
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Fig.8. Strength-duration curves of endocardial
lead. The left panel shows the initial thres-
hold at implantation (N=48). The right

panel shows the chronic threshold at exchange
(N=13).
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Fig.9. Energy needs at various pulse widths.
The energy threshold of endocardial leads
was calculatted. The left panel shows the
energy threshold at implantation (N =48).
The right panel shows the chronic study
(N=13).

































