Review

()

Check for
updates

Korean J Otorhinolaryngol-Head Neck Surg 2021;64(1):1-6 / elSSN 2092-6529

https://doi.org/10.3342/kjorl-hns.2020.00815

Application of Skin Electrodes for Intraoperative
Neuromonitoring of Recurrent Laryngeal Nerve

Hyoung Shin Lee

Department of Otolaryngology-Head and Neck Surgery, Kosin University College of Medicine, Busan, Korea

Received  September 3, 2020
Revised September 13, 2020
Accepted  September 14, 2020

Address for correspondence
Hyoung Shin Lee, MD
Department of Otolaryngology-
Head and Neck Surgery,
Kosin University

College of Medicine,

262 Gamcheon-ro, Seo-gu,
Busan 49267, Korea

Tel +82-51-990-6470

Fax +82-51-990-3257

E-mail sego78@hanmail.net

Key Words Electrodes -

A8

W Bz B o 5 IS RAES & HES)
© AL BE TR YAblA 7H Faskar
? % ol A= electromyogram, EMG) FEE
0]83t ~& = Al MYEF(intraoperative neuromonitor—
ing, IONM)& & & H}ﬁﬁ—‘?éﬁ(recurrent laryngeal
nerve, RLN)A A2 d|=sta Fole Wt ofa} 4=
A9 7eE 5T & Sl e R 28 olum
JEM TE %—oﬂ EMG FE7} ejtspAL Aot o) 3sto]
EMG 7H29] ¥ =3 o] HFo] 7] ¢ho IONM
= AlgE o= Gl Hek o] F Ash] Sl VAt & =
I35 SRUAIF R 59 9AIE Elsk= Zlo] A

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Efficiency of intraoperative neuromonitoring (IONM) for recurrent laryngeal nerve (RLN)
during thyroid or parathyroid surgery has been well established. Electromyogram (EMG) tube
has been utilized as a standard method of IONM for RLN. However, limitations of EMG tube
including false positive signals due to malposition of the tube and relatively high cost have
been issued. Recently, there have been several alternative methods using variable types of
skin electrodes to overcome the limitations of conventional EMG tube. These recent methods
using skin electrodes will be reviewed in this article.
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Fig. 1. lllustration of various types of skin electrodes applied for intraoperative neuromonitoring of recurrent laryngeal nerve. Two paired
needle electrode inserted to both thyroid cartilage (A). One paired needle electrode inserted to unilateral thyroid cartilage (B). Two paired
needle electrodes inserted to skin and to both thyroid cartilage (C). Two paired needle electrodes inserted to cricothyroid space (D). Two
adhesive skin electrodes attached to skin (E). Two adhesive skin electrodes attached to both thyroid cartilage (F).
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Fig. 2. EMG acquired from skin electrodes. Signal from intra-cartilaginous needle electrode shows amplitude of 2026 pV (A). Signal from
skin electrode attached to anterior neck skin shows lower amplitude (378 pV) in comparison to that from EMG tube (1024 pV) (B). EMG:
electromyogram.
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Table 1. Summary of studies which applied various skin electrodes for intraoperative neuromonitoring of recurrent laryngeal nerve

Mean V1 Mean R1
amplitude (UV) amplitude (uV)

(+) Advantages
(-) Disadvantages

Needle electrode
Transcartilage

(+) High amplitude, good stability, easy insertion

(=) Invasiveness, lower signal in calcified cartilage

Two single/paired needle electrode
One paired needle electrode
(+) High amplitude, good stability, easy insertion

(-) Invasiveness to vocal cord

Two paired needle electrode
(+) High amplitude, good stability, no cartilage exposure

(=) Invasiveness, lower signal in calcified cartilage, limited for obese neck

Two paired needle electrode

(+) Non-invasive, stable, convenience

(-) Low amplitude

(+) Non-invasive, similar signal to electromyogram tube

(-) Require dissection of cartilage, detachment risk

Chiang, et al.*” 1652 2225

Lee, etal."’ 1327 1942
Cricothyroid space

Li, et al." 1857 2347
Transcutaneous

Li, et al.” 1124 1208

Adhesive surface electrode

Transcutaneous

Lee, et al.” 186 244
Transcartilage

Van Slycke, et al.”” 785 (left) 760 (left)

Liddy, et al.'”® 806 117
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