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Intraoperative Neuromonitoring of Recurrent Laryngeal Nerve
Using Adhesive Skin Electrodes during Minimally Invasive
Open Hemithyroidectomy
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Background: Intraoperative neuromonitoring (IONM) using adhesive skin electrodes has been reported to be useful
method for preserving recurrent laryngeal nerve (RLN) in thyroid surgery. The aim of this study is to investigate
the usefulness of IONM using adhesive skin electrodes in minimally invasive open hemithyroidectomy. Materials
and Methods: A retrospective study was conducted on 23 patients diagnosed with micropapillary thyroid
carcinoma from May 2020 to August 2022 who underwent minimally invasive open hemithyroidectomy. Adhesive
skin electrodes were attached to the skin in the area of the lateral border of the thyroid cartilage lamina.
Hemithyroidectomy was performed by approaching between sternocleidomastoid and strap muscles, after a 3-4
c¢m horizontal skin incision. We collected the data regarding age, sex, mean amplitude and latency of evoked
electromyogram (EMG) (V1, R1, R2, V2). Results: The amplitude of EMG from vagus and RLN was successfully
measured. The mean amplitude was measured as 239.2 «V for V1, 278.0 «V for R1, 362.1 «V for R2, and
307.0 «V for V2, respectively. Conclusion: The monitoring using adhesive skin electrodes is good alternative
method of IONM using EMG endotracheal tube for preserving RLN during minimally invasive open hemit-
hyroidectomy.
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Fig. 1. Procedure of minimally invasive open hemithyroidectomy and setting of intraoperative neuromonitoring. (A)
Attachment location of adhesive skin electrodes (lateral border of thyroid cartilage lamina). (B) Intraoperative approach.
Dissection between sternocleidomastoid and strap muscles was performed.
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Table 1. Demographics and recorded electromyogram signals
Amplitude (uV) Latency (ms)
No. Age  Sex
V1 R1 R2 V2 V1 R1 R2 V2
1 39 F 237 211 201 308 7.00 3.25 3.25 7.00
2 55 F 233 210 266 261 8.00 3.50 3.50 7.75
3 24 F 244 195 3563 334 7.50 3.75 3.00 7.25
4 37 F 225 234 291 282 4.75 3.00 3.00 4.75
5 52 F 347 387 511 375 7.25 3.25 3.00 7.25
6 52 F 419 398 453 425 5.00 3.25 3.00 5.00
7 50 F 208 337 460 363 8.50 3.50 3.50 8.25
8 64 F 221 229 224 232 5.25 3.25 3.00 5.00
9 46 F 187 141 178 239 7.75 3.75 3.25 7.50
10 37 F 289 345 459 336 8.00 3.50 3.50 8.25
11 34 F 183 151 322 271 7.50 4.00 3.75 7.50
12 44 F 243 312 394 279 8.75 4.00 3.75 8.50
13 66 F 206 235 311 237 8.50 3.75 3.75 8.75
14 36 F 243 296 371 333 5.25 3.00 3.00 5.00
15 36 F 218 301 402 285 7.75 3.25 3.50 8.00
16 37 M 389 411 405 427 4.50 3.00 2.75 4.50
17 33 F 312 388 416 307 6.25 3.00 2.75 6.25
18 36 F 282 327 525 506 6.00 3.25 3.25 6.00
19 39 M 158 290 439 288 9.00 3.75 3.50 9.50
20 21 F 79 97 189 175 5.75 3.50 3.25 5.75
21 42 F 189 193 283 220 8.25 3.50 3.50 8.25
22 39 F 211 357 397 256 7.75 3.50 3.00 7.50
23 60 F 178 210 478 321 8.25 3.50 3.75 8.25

M£SD 426+11.6

239.2+75.2 278.0+£88.4 362.1+103.9 307.0+£76.0

7.07£1.40 3.44+0.30 3.28+0.32 7.03+1.46

F: female, M: male, M*SD: mean+standard deviation
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