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Influence of Reference Electrode Position on the Onset Latency and
Amplitude of Median Nerve Compound Muscle Action Potential

Ho Sung Jo, M.D., Dong Hwee Kim, M.D., Yoon Kyoo Kang, M.D.,

Miriam Hwang, M.D.

Department of Rehabilitation Medicine, Korea University College of Medicine

Objective: To assess the influence of reference electrode position on the onset latency and amplitude of

median compound muscle action potential (CMAP) .

Method: Median motor nerve conduction study was performed in subjects consisting of 30 hands of 15
healthy individuals. With the active electrode stabilized on the thenar eminence, median motor nerve con-
duction study was performed with the reference electrode was placed on six different sites. Differences in
onset latency and CMAP amplitude according to reference electrode placement sites were compared. A
second part consisted of placing the reference electrode on the contralateral hand and the varying active
electrode placement on the thenar eminence and on the six reference electrode positions previously noted.
CMAP amplitude differences between the response obtained from the active electrode of the six different

positions and the amplitude of the response from the thenar eminence were obtained.

Results: CMAP amplitude was significantly larger with the reference electrode placed at the lateral

aspect of mid portion of the proximal phalanx of thumb.

Conclusion: This study demonstrates that the position of reference electrode can affect median CMAP

amplitude.
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active electrode on abductor pollicis brevis (APB) and
six different reference electrodes.

R1, Lateral aspect of the base of the proximal phalanx of
thumb; R2, lateral aspect of mid portion of proximal pha-
lanx of thumb; R3, lateral aspect of interphalangeal joint
of thumb; R4, palmar aspect of base of metacarpopha-
langeal joint; R5, palmar aspect of interphalangeal joint
of thumb; R6, palmar aspect of proximal interphalnageal

joint of index finger
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Fig. 3. Median compound muscle action potential with common
reference electrode on contralateral index finger and
active electrode placements on abductor pollicis brevis
(APBa) and six different site (R1a-R6a).

R1, Lateral aspect of the base of the proximal phalanx of
thumb; R2, lateral aspect of mid portion of proximal pha-
lanx of thumb; R3, lateral aspect of interphalangeal joint
of thumb; R4, palmar aspect of base of metacarpopha-
langeal joint; RS, palmar aspect of interphalangeal joint
of thumb; R6, palmar aspect of proximal interphalnageal
joint of index finger
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Table 1. Latency and Amplitude of Median Compound Muscle Action Potentials of Six Different Reference Electrode Positions with

the Active Electrode on Abductor Pollicis Brevis.

Active Electrode Reference Electrode Latency (ms) Amplitude (mV)
APB R1 33+03 1424+£2.7%
APB R2 331+02 124425
APB R3 33403 11.8+24
APB R4 33+03 11.6+22
APB RS 33+03 118%+22
APB R6 32+02 113420

Values are mean+S.D.

*P < 0.05, Compared to the other reference electrode sites.

R1, Lateral aspect of the base of the proximal phalanx of thumb; R2, lateral aspect of mid portion of proximal phalanx of thumb; R3,
lateral aspect of interphalangeal joint of thumb; R4, palmar aspect of base of metacarpophalangeal joint; RS, palmar aspect of inter-

phalangeal joint of thumb; R6, palmar aspect of proximal interphalnageal joint of index finger.

Table 2. Median CMAP Amplitudes with Different Active Electrode Placement and Fixed Reference Electrode Position on the Con-

tralateral Index Finger.

Active Electrode Reference Electrode Amplitude (mV)
APBa APB Contralateral 2nd Finger 122421
Rla R1 Contralateral 2nd Finger -20+09
R2a R2 Contralateral 2nd Finger 05+0.6
R3a R3 Contralateral 2nd Finger 0606
R4a R4 Contralateral 2nd Finger 07+05
R5a R5 Contralateral 2nd Finger 06+05
Ro6a R6 Contralateral 2nd Finger 1005

Values are mean+ S.D.

APB, abductor pollicis brevis; R1, Lateral aspect of the base of the proximal phalanx of thumb; R2, lateral aspect of mid portion of

proximal phalanx of thumb; R3, lateral aspect of interphalangeal joint of thumb; R4, palmar aspect of base of metacarpophalangeal

joint; RS, palmar aspect of interphalangeal joint of thumb; R6, palmar aspect of proximal interphalnageal joint of index finger.
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Table 3. Compound Muscle Action Potential Amplitude Dif-
ference between Abductor pollicis Brevis Recording
and 6 Different Active Recording Positions with
Common Reference Electrode on the Contralateral

Index Finger.

Amplitude (mV)
APBa-Rla 142+26
APBa-R2a 11.7+£23
APBa-R3a 116+23
APBa - R4a 11.5£22
APBa - R5a 11.6+23
APBa - R6a 112422
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