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Types of Electrocardiography Electrode Adhesive Materials on

Electrocardiography Monitoring during Anesthesia
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Department of Anesthesiology, Faculty of Medicine, Khon Kaen University, Thailand
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Background: During anesthesia, electrocardiography
(ECG) monitoring via electrode pads on the skin is
necessary. They are many types of ECG electrode
adhesive materials such as paper, polyester, plastic,
and foam.

Objectives: To study the effect of ECG electrode adhesive
materials on ECG monitoring in terms of number of ECG
electrode pads per case, ECG quality, user satisfaction,
and cost.

Methods: We did a randomized controlled trial that studied
in patients with age between 18-80 years old, ASA class
I-1ll who received anesthesia at Srinagarind hospital
between October and December 2019. We excluded
patients who had burned, abnormal ECG, and ischemic
heart disease. We stratified patients into the chest,
abdomen surgical area group and head, neck, extremities
surgical area group for random allocation to receive either
paper, polyester, plastic, or foam electrode pads. ECG
monitoring was 3 leads placement that connected to
minimized interference ECG cable in monitoring mode.
We recorded the number of ECG electrode pads per case,
ECG quality, user satisfaction, and cost.

Results: We included 280 patients into study. Gender,
age, ASA classification, surgical position, and duration of
anesthesia were comparable. There was no statistically
significant difference in number of ECG electrode pads
per case, ECG quality. However, paper group and
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polyester group had higher cost than foam group
(p<0.001).And in the head, neck, extremities surgical area
group, plastic group had higher user satisfaction than foam
group (p=0.007).

Conclusions: Types of ECG electrode adhesive materials
had no advantage in number of ECG electrode pads per
case, ECG quality, and user satisfaction. However, paper
group and polyester group had higher cost than others.
Keywords: anesthesia, ECG electrode, monitoring
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Figure 1 Types of ECG electrode adhesive materials (A=paper type, B=polyester type, C=plastic type, and D=foam type)
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Table 1 Demographic data and outcome in chest and abdominal surgical area

Paper group Polyester group Plastic group  Foam group P
N=35 N=35 N=35 N=35

Demographic data
Gender, female (n (%)) 25 (71.4) 27 (77.1) 24 (68.6) 27 (77.1) 0.803
Age (years; mean (SD)) 48.7 (13.0) 50.4 (13.7) 49.7 (15.0) 46.2 (13.3) 0.602
ASA class I/11/111 (%) 48.6/48.6/2.8  48.6/42.8/8.6  37.1/54.3/8.6  37.1/62.9/0 0.381
Position, supine/prone/lithotomy (%) 54.3/11.4/34.3 60.0/11.4/28.6 60.0/17.1/22.9 42.9/25.7/31.4  0.516
Anesthesia time (minutes; mean(SD)) 149.9 (68.8) 160.9 (91.8) 152.3 (76.4) 147.9 (82.4) 0.876
Outcomes
Electrode use (n; mean (SD)) 3.1(0.4) 3.2 (0.6) 3.1 (0.4) 3.1 (0.3) 0.358
Abnormal waveform incidence (% (95%Cl)) 2.9(0.1,15.0) 2.9(0.1,15.0) 5.7(0.7,19.1) 2.9(0.1,15.0) 0.891
Addition adhesive material (n; mean (SD)) 3.67 (1.15) 3(1) 3(2) 3(1) 0.925
User satisfaction (0-10; mean (SD)) 8.2 (1.8) 8.2 (1.8) 8.7 (1.4) 8.0 (1.9) 0.356
Electrode cost (Baht; mean (SD)) 59.3 (7.3) 59.0 (10.5) 43.7 (9.5) 247 (2.3) <0.001"

ASA class, American Society of Anesthesiologists classification; ‘compared between paper group and foam group; “compared between

polyester group and foam group.
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Table 2 Demographic data and outcome in head, neck, extremities surgical area

Paper group Polyester group  Plastic group Foam group P
N=35 N=35 N=35 N=35

Demographic data
Gender, female (n (%)) 19 (54.3) 22 (62.9) 28 (80.0) 21 (60.0) 0.112
Age (years; mean (SD)) 53.0 (16.4) 45.3 (16.1) 50.7 (17.5) 47.1 (15.7) 0.196
ASA class I/II/IIl (%) 45.7/45.7/8.6 40.0/54.3/5.7 42.9/51.4/5.7 40.0/51.4/8.6 0.991
Position, supine/prone/lithotomy (%) 97.1/2.9/0 94.3/5.7/0 100/0/0 97.1/2.9/0 0.347
Anesthesia time (minutes; mean (SD)) 157.2 (74.8) 145.3 (96.2) 145.5 (82.4) 144.8 (86.7) 0.740
Outcomes
Electrode use (n; mean (SD)) 3.0 (0.0) 3.1(0.2) 3.0 (0.2) 3.0 (0.0) 0.295
Abnormal waveform incidence (% (95%Cl)) 0 (0.0, 10.0) 5.7 (0.7, 19.1) 2.9(0.1,15.0) 2.9(0.1, 15.0) 0.560
Addition adhesive material (n; mean (SD)) 3 (0) 2.71 (0.76) 3 (0) 3 (0) 0.575
User satisfaction (0-10; mean (SD)) 8.3(1.2) 8.5 (1.3) 8.9 (1.3) 7.7 (1.9) 0.007°
Electrode cost (Baht; mean (SD)) 57.8 (0.0) 55.6 (4.3) 42.4 (4.9) 24.0 (0.0) <0.001™*

ASA class, American Society of Anesthesiologists classification; SEcompared between plastic group and foam group; *compared between

paper group and foam group; “compared between polyester group and foam group.
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