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Abstract

Thyroid disease is a common disease in the endocrine system. In recent years, the incidence of thy-
roid disease has been increasing significantly. Surgical treatment is an important treatment method
for thyroid disease. Recurrent laryngeal nerve injury and superior laryngeal nerve injury are one of
the serious complications in thyroid surgery, which can seriously affect the quality of life of patients
and easily cause medical disputes. As a new technology, intraoperative neuromonitoring is widely
used in thyroid surgery as the most protective method. The purpose of this paper is to study the sig-
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nificance of intraoperative nerve monitoring technology and its application in clinical work.
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1. 5|8

ITAESR,  HUIR AR I R R 224 BT A . BFRRE, HURBRE Wl i Fm o0 ¥ B
IRAFHINTE IR T3 TN 3%~T%F1 20%~76%, Ferf 21 7%~15% 1145 159 HUIR RS 1] B0 T HUIR RS,
TR R, FRBHE R ML FEARIGIT o HoA Bl & B[ # 22 (recurrent laryngeal nerve, RLN) 15
A28 4157 (external branch of the superior laryngeal nerve, EBSLN)Z54# 25451 475 /& AR Fh i WK I R IE. — 0
RLN 28 A] G HUE A P E WM, XU PLN 52453 WU AT 5] e i R #fE el %2 0 s EBSLN B2 45 2 S B0 A IR -
REINEFFEARLE HEH PR R, AR FURIRE T AR BN 2 Th e i 4 14 A4S Rt 78 428 f

FORIEDIBRA S, 8 I PR IR A 28 (RLN) RIS 1) K A2 2 TE R 2% 28 13%, 7K AT JRRISE 1) i A 2R 5 ]
N 0.4%% 5.2% [2]. H M Lahey F1 Hoover [3 il i $248 & HUR 5 RLN MA0JE A T HAREEFR, RLN
BT AL AT AL 0 B O O R R T AR R FiR7 RLN BRI S AR ifE o S XTI IR & 04T 1 1 E AR
WA, AR TR R SMRHE AR LIS AS 2 DL SCELHE EOR FAR IR BIE T AR AR 22 1 1 b R 72
I RMENS O, MR AR A3 AT AT RE R AR (4]0 AT MR A 110 2 205 k2 A RHIZE AR TGV TR0 445 44 72 4 1 ol
LT RE e B . MR AP AN B AT RENLI AN ISR, SR FERHIE . 5L, gl A ATEi 5],

A A £ 5 (intraoperative neuromonitoring, IONM) ®] PLFE AT IR T . 5 ALME LR L W e fah 22 )
RETCHEME. A AR R0 AR R FRINR J5 P D RE o FOBR R A ot 28 0 A 20 H A RLZE I PR vh
(MR AF LA, A BT SEAF b ORY IR IR R 2E K kA . TONM AT RLN Al EBSLN [0, S00FE 7 HIh
RETCHEME, A MAEAL, HPRMEARE IRt BRI RS 7R R R AR, e T
FAREEW 22N, BT FARMERE, 485 TAREE[6].

2. IONM Wy JRIE

IONM A JE B b o o 2 i AT HURR,  FRAR m PR BT IR  I8 B W T et 22 b 3 44
HAL LB Z AL, S ERNPEE FF = AL BAS 5, WIS 5 nl g VLA A e s il i A%
] fih 22 W 28 AT O AR 3, 2 L B (Electromyography, EMG)#E & “dududu” HIERE, AR
S S 2 5l B AR s A W S 28 ) S N L AR B S ThRE, B AT CAR A4 7] [8].

3. IONM HIE X

TEHARBETIBR A A B TONM 1] DLt 28 R iR ), G138 B 22 4 22 3 1) RO AL 2 AR B 6 1) - R )
[B][9]. IONM & &5 AR A= RLN B ZhRE e B, X ] DAFE IR ih g 3k FRVE L TR A E L,
RETE 200 RLN Ab-F U HREF[107],  J8k fhoze f 3 e S 28 J, - i Wil pR e I 5 0, mlAdioh
R AR M8 e PH ENORA fif 16 R ) A0 4,k e IR AR 22 R 7K AP % o B4, TONML 1] DA Bl o) b 2% e et
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L ANR 7 SOFRE G AR, O T F R A R X1 B2, TIONM SR AT PR B A £ %
Bl PEaleh S AR 4121, S T AR AT E A2 RLN AT EBSLN. #3211 IONM
PLH, UTEEEEARAZBARAE S RV B W 2 A

4. ERIMIRIR

Shedd Z57E 196 4F 15 Sl i HFURARAR IONM FIR H[12]. 1970 4, Flisberg Z542 Hi N H IONM 15
RLN JEHRME, @ IS, RO ILRES), (FIE s = AN E S [13]. dHEm il
HLAE SO 2R, T8 UL Y R s, DA% Bl R T i woh 22 (R R SR P A AR PR DR, gk
FIWT R LR AL FIhREM 68 . Eimear [14]55 NI ATRE M 2 HoO 0 FUIESE, #REE IS IIEA AT LLd e
BUMWLH AR, P BKE R AR (R A e 451405, s AR A RE S TR A IR i, ek i % T R4,
REFFIZTHBER 52 ¥4 . Marcin Barczynski [ 158X 210 4 HUIRIR VIR FIFENLN BRIRIE R, IONM
A R A T FARIRVIBR A o EBSLN IR AZE,  F A 7 FRAR IR DIBR AR 5 510 A& B8 1 AU o

LRk R IEEZ AL, BE FARARA i 2 d A B A B R D M . 2008 4K IR R IONM AXTE
O EERAE BT, O HUIR IR b 22 e A SR AP SR B A BRI SRR FRE VR IR AR vh b 22 OR47 1) H A B
ARAMIEZITF UG 52 S ER AR RS [ (o sg e, [ PR 2 2R TE X IONM AR TE HUR IR A A (1 3 FH A0
FERBEHE R IS . B FR IONM 220 3= 5 [ 5% 51 616 TONM 78 FUIR R TR A A0 B RTINS A S iR 47 &R
HEEE DL B B AR DR ERR R Bt 8 R 3R [16]. AR E N [RITEXS IONM [AEAE R FE . AR ER . MIHR1E A
FBEARNEFETT A T 7280 0T SR 2 500 FUR IR TONM 28 FE g kA #6748, B« TRBEHER 7
AR CORBIE” o 2011 4, EFR IONM 220 J A7 HUR IR K FEOIR 5% MR A A e 3 ot 8 Fo, A B A 1) 60 o
PR 5HER[9]. BREEZKF, N IONM Hithfl: £ 2007 44 45%, FH2 2007 FELBIN 77%, 15[E
2009 F LA E] 80%. #ZE 2021 47 H, IONM O A #E 54 E 34 MEFATEX, it 420 R KRR
FARIR T AR S A TONM. kRl 22 (R R E 2 22N H o b o BRI IONM 38 FE R B4R . — TilRE
i RN PR R PR TR, 7 S ANHET™ R I [ o o it i bt 3 Bl 5l [R) T A 28 S AR 2 AR A 3
SRR 22 () ZE DT AR 22 508 F o« TONM 78 3 [ 300 5 3% 3 o F A I 38177

5. IONM A F xR $RZE W5 &% VEAf
5.1. MEIRHEE RS K 402 MM ep A 38

MR A ARG PR LA B, A MR IR AR AT AT B N SRR O O, R I S R R B e
RAZEIE T RRMALE, ST EZI0, RJadE AN H R a7 K, SCERERIA FALCTM) 4
FIFTA AL K24 RLN £ VS B W b R EATEE. K, fEMRRI#E 20T, TR 3.0 mA #Liit A
PG ERL RLN, ATUMEM S X7k i dt, W LR BT U8 (9 FOR IR AR 77 #EAT Bl ga s, A
W BA KA TN, BEJa, AT T UE 5 R 5 1A Bz ab A g AT i & el Rk, ATl
T RV AL ) 2% A8 SR ER AR S AR I RLN . ZERIIRERL S5, HN 1.0 mA HR DABEATHS
WsElL, JF HAG PR3 H EMG 5 5 € N R1 G5 . QURBGRAHEHIZHLSVE S, TR, 7T LUE 2
. A 30%H0 RLN A RSN [18], X7piazhsr 3. Wi vt AR s R B iAo fE X 71X 27y
S, WAL DUOE 2 PR R BOR L, DA B A SR s e e IR BRSO ILEAE S
eIz 57 32) [19] [20] [21], MITRESS SRS T (R RLN T f2 H 32 280) 300 R MR M 2 453 47 e XU
XIS RFF AR (B0, Berry #0715 . BURRH R A K X IATHGEAEIR), AT UER] RLN Jrim fi(Rp)
MT7ik, FUb JCAEARHIR RLN Rp 19 SEH fIEOR Rp /555 R1 S5 10 HE(LAE Rp 1552 15 2 00);
X AT PLSR A R AR A AT AR A IR R AT IR 5 AN RHER AEAR T MG I8 (1 TR [22] [23] SR iy T R IX (1
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R R Bt LS A T A LABR e Rp,  JU ] LB AT VN [E29F(h RLN hg. £ FARIXIEEEM
FARJE, W 1.0 mA HLJ LA ELAE 255 (1) RLN BGOSR A3 15 1 EMG 15 5 (8 LN R2 (5 9).

5.2. MRIRHRE MM AYIE RE

(1) Pl T HOR BRSO, PRSEAT 0 5 B R e s (2) W IRThRe JOiE R, RETIEE 75 BRI
R, MR (3) AR IR o AT IOR A5G HEAR, JUH Rk g K3 (4) kA
RIRFARMERN G5 ZKEL . REM=EE: (5) B 5 FORBR I R AN/ B AR RO, TR 6 F IR #H 2
By (6) RATHB IR ANEBAL BB T oIk e SR, WEMHEBRRMERE R (7) G ST R
B, XU R EFARRIT: ) WEFRESVIBRA, Fal2NBETFARANER: 9 TEFAREE
RLN 50 &E#; (10) FBEHARFSFRFERKESE: (1) XSS A SR E R B & [24] [25] [26]
[27].

5.3. IONM BOFRAEL S BE

(1) RHTA ALK A WIS EE L. (2) W ARSI RERERHE. 3) Kolibik: HF
PR 2 R A 228 A FROURBR R AR AT S SR R MR A A 23R8 VI {555 S0k, R &
M2 ATEMR A EAT XA IR Rl 55 SB=00, WRIRANER 52 Al 2 B e Jm PRI I 55 0 doe Al
R2 55 SEPUE, S PAD) I RTHR I [R] 028 5E #ih 20 S iR AT V2.

6. IONM B ARKRNE BA B 24t
IONM £ FRERF AR 9IE AR A h e

(1) AR E AR E AT, RARIEE 733, MR AR S AN BT X 43 A 23, I f ok A s
FN[28]: (2) UK T A A B RER SE AR S5t  DLERBEAMRHZE A= b 2453 1 Bl ey I s AP 22 KU o X
SHRAE, A ST AR 2 A AR TE[29]: (3) HBIFR G0 (B 23 A F0 AR FEVEAL, R0
JE IR Bt KR, DA IEAR M Al 3 451455 . TONM ] LAJ SAMAAL F R SRS il e, LA B R s q)
PR 5107 AR S5 R RE RS [30] [31]. BT IONM fEMZRA]. ThRefRY . B P Az i
AR ZHEARY, Bt b, #Hag BT DLH T A R HUR IR A RS IR TR, JEH R AEM AR
1 AR = I F AR A s FEFARZS (A SN N BB B NGB FAR s DLRAE B35 5 SR B A e
SR OL T B IR IR T R[32]

R TONM B H AR, (HHTHRBFAEE —LFRE. Ad EMG 55 E KLOS) A &
JE A RSV CP) FAE R PR AR AGAR DR 101, Mot 00 307 T 2 8 A O i L ) R A 2R 4400 4% 2 23% (33 ]

7.

“Zit

FORBRAH SCF AR sl & [ AR 32 RGEN, SEARE MFARBIGAIG KRS 184G IR KK,
IONM MPhBh T, 2503 & MM AR Re s it — D BRI R M AL AR 2, R m TR 2 e
SEEEME, XA R AR TR TR R B B TONM SRV —FhaRBh TR, AR Ao ThREr
PR TR AIEH . TONM HiAR BRIE R 2 (RS I o0k . TESEPREffErh, ZINFEEAER, &
AL, RGN MVEERAE. REHT. S UG S A B SE 77 TH B RN AR e, AR R S bR
YRS A iz F[34].

SE 3K
(1] SRH, ZEmEm. DT A b AR 55 IR 28 S REAR G O R D). o IR PR, 2017, 44(9): 409-414.

%
A

EHEEFZ
M§1E

DOI: 10.12677/acm.2024.143767 761 I IR = =23t e


https://doi.org/10.12677/acm.2024.143767

RINGTH T - Hh Ty A

[10]

(1]

[12]

[13]

[14]

[15]

[20]

(21]

[22]

https://doi.org/10.3969/j.issn.1000-8179.2017.09.192

Hayward, N.J., Grodski, S., Yeung, M., Johnson, W.R. and Serpell, J. (2013) Recurrent Laryngeal Nerve Injury in Thy-
roid Surgery: A Review. ANZ Journal of Surgery, 83, 15-21. https://doi.org/10.1111/1.1445-2197.2012.06247 .x

Lahey, F.H. and Hoover, W.B. (1938) Injuries to the Recurrent Laryngeal Nerve in Thyroid Operations: Their Man-
agement and Avoidance. Annals of Surgery, 108, 545-562. https://doi.org/10.1097/00000658-193810000-00006

Lin, H.S. and Terris, D.J. (2017) An Update on the Status of Nerve Monitoring for Thyroid/Parathyroid Surgery. Cur-
rent Opinion in Oncology, 29, 14-19. https://doi.org/10.1097/CCO.0000000000000334

Snyder, S.K., Lairmore, T.C., Hendricks, J.C. and Roberts, J.W. (2008) Elucidating Mechanisms of Recurrent Laryn-
geal Nerve Injury during Thyroidectomy and Parathyroidectomy. Journal of the American College of Surgeons, 206,
123-130. https://doi.org/10.1016/j.jamcollsurg.2007.07.017

Zhu, Y., Gao, D.S,, Lin, J., Wang, Y. and Yu, L. (2021) Intraoperative Neuromonitoring in Thyroid and Parathyroid
Surgery. Journal of Laparoendoscopic & Advanced Surgical Techniques, 31, 18-23.
https://doi.org/10.1089/1ap.2020.0293

o I P 22 SRR I 23 2 R IR AP RHEE T3 R 2. FOBR B A FROIR 55 B 37 R v 28 o A 82 0 00 R i i (o
fi) [J]. S AMER R, 2013, 33(6): 470-474.
Gavilan, J. and Gavilan, C. (1986) Recurrent Laryngeal Nerve. Identification during Thyroid and Parathyroid Surgery.

Archives of Otorhinolaryngology-Head & Neck Surgery, 112, 1286-1288.
https://doi.org/10.1001/archotol.1986.03780120050009

Randolph, G.W., Dralle, H., International Intraoperative Monitoring Study Group, Abdullah, H., Barczynski, M., Bel-
lantone, R., ef al. (2011) Electrophysiologic Recurrent Laryngeal Nerve Monitoring during Thyroid and Parathyroid
Surgery: International Standards Guideline Statement. Laryngoscope, 121, S1-S16. https://doi.org/10.1002/lary.21119
Chiang, F.Y., Lee, K.W., Chen, H.C., Chen, H.Y., Lu, I.C., Kuo, W.R., et al. (2010) Standardization of Intraoperative
Neuromonitoring of Recurrent Laryngeal Nerve in Thyroid Operation. World Journal of Surgery, 34, 223-229.
https://doi.org/10.1007/s00268-009-0316-8

Hurtado-Lopez, L.M., Diaz-Hernandez, P.1., Basurto-Kuba, E., Zaldivar Ramirez, F.R. and Pulido-Cejudo, A. (2016)
Efficacy of Intraoperative Neuro-Mon-Itoring to Localize the External Branch of the Superior Laryngeal Nerve. Thy-
roid, 26, 174-178. https://doi.org/10.1089/thy.2015.0190

Shedd, D.P. and Burget, G.C. (1966) Identification of the Recurrent Laryngeal Nerve. Archives of Surgery, 92, 861-864.
https://doi.org/10.1001/archsurg.1966.01320240049010

Flisberg, K. and Lindholm, T. (1969) Electrical Stimulation of the Human Recurrent Laryngeal Nerve during Thyroid
Operation. Acta Oto-Laryngologica, 69, 63-67. https://doi.org/10.3109/00016487009131523

Phelan, E., Schneider, R., Lorenz, K., et al. (2014) Continuous Vagal IONM Prevents Recurrent Laryngeal Nerve Pa-
ralysis by Revealing Initial EMG Changes of Impending Neuropraxic Injury: A Prospective, Multicenter Study. La-
ryngoscope, 124, 1498-1505. https://doi.org/10.1002/lary.24550

Barczynski, M., Konturek, A., Stopa, M., Honowska, A. and Nowak, W. (2012) Randomized Controlled Trial of Visu-

alization Versus Neuromonitoring of the External Branch of the Superior Laryngeal Nerve during Thyroidectomy. World
Journal of Surgery, 36, 1340-1347.

XUBEFT, PV, HEER, & FURIEAR PR SR NE AR S RD]. T EEEs R E, 2009, 18(11):
1187-1190.

TR, FME. Bk [ FURBEAR A 2 M EOR K R [J]. SMRHER 5 SR, 2021, 26(6): 482-485.
https://doi.org/10.16139/J.1007-9610.2021.06.004

Yin, C., Song, B. and Wang, X. (2021) Anatomical Variations in Recurrent Laryngeal Nerves in Thyroid Surgery. Ear,
Nose & Throat Journal, 100, 930S-9368S. https://doi.org/10.1177/0145561320927565

Wang, K., Cai, H., Kong, D., ef al. (2017) The Identification, Preservation and Classification of the External Branch of

the Superior Laryngeal Nerve in Thyroidectomy. World Journal of Surgery, 41, 2521-2529.
https://doi.org/10.1007/s00268-017-4046-z

Zhao, Y., Zhao, Z., Zhang, D, et al. (2021) Improving Classification of the External Branch of the Superior Laryngeal
Nerve with Neural Monitoring: A Research Appraisal and Narrative Review. Gland Surgery, 10, 2847-2860.
https://doi.org/10.21037/gs-21-518

Zhao, Y., Li, C., Liu, X., et al. (2020) Investigation on EMG Profiles of the Superior Laryngeal Nerve in a in Vivo Por-
cine Model. Journal of Investigative Surgery, 33, 596-604. https://doi.org/10.1080/08941939.2018.1547462

Yuan, Q., Wu, G., Hou, J., ef al. (2020) Correlation between Electrophysiological Changes and Outcomes of Vocal
Cord Function in 1764 Recurrent Laryngeal Nerves with Visual Integrity during Thyroidectomy. Thyroid, 30, 739-745.

DOI: 10.12677/acm.2024.143767 762 I IR = =23t e


https://doi.org/10.12677/acm.2024.143767
https://doi.org/10.3969/J.Issn.1000-8179.2017.09.192
https://doi.org/10.1111/j.1445-2197.2012.06247.x
https://doi.org/10.1097/00000658-193810000-00006
https://doi.org/10.1097/CCO.0000000000000334
https://doi.org/10.1016/j.jamcollsurg.2007.07.017
https://doi.org/10.1089/lap.2020.0293
https://doi.org/10.1001/archotol.1986.03780120050009
https://doi.org/10.1002/lary.21119
https://doi.org/10.1007/s00268-009-0316-8
https://doi.org/10.1089/thy.2015.0190
https://doi.org/10.1001/archsurg.1966.01320240049010
https://doi.org/10.3109/00016487009131523
https://doi.org/10.1002/lary.24550
https://doi.org/10.16139/J.1007-9610.2021.06.004
https://doi.org/10.1177/0145561320927565
https://doi.org/10.1007/s00268-017-4046-z
https://doi.org/10.21037/gs-21-518
https://doi.org/10.1080/08941939.2018.1547462

ARG T « 5 T7 4

(23]

[24]

(23]

[26]

[27]

(28]

[29]

https://doi.org/10.1089/thy.2019.0361

Zhao, Y.S., Liu, X.L., Wang, T., et al. (2015) The Function of Recurrent Laryngeal Nerve and Movement of Vocal
Cords in Thyroid Surgery. Chinese Journal of Bases and Clinics in General Surgery, 22, 784-787.

Hermann, M., Hellebart, C. and Freissmuth, M. (2004) Neuromonitoring in Thyroid Surgery: Prospective Evaluation
of Intraoperative Electrophysiological Responses for the Prediction of Recurrent Laryngeal Nerve Injury. Annals of
Surgery, 240, 9-17. https://doi.org/10.1097/01.51a.0000132260.34503.02

Thomusch, O., Machens, A., Sekulla, C., et al. (2000) Multivariate Analysis of Risk Factors for Postoperative Compli-
cations in Benign Goiter Surgery: Prospective Multicenter Study in Germany. World Journal of Surgery, 24, 1335-1341.
https://doi.org/10.1007/s002680010221

Johnson, S. and Goldenberg, D. (2008) Intraoperative Monitoring of the Recurrent Laryngeal Derve during Revision-
thyroid Surgery. Otolaryngologic Clinics of North America, 41, 1147-1154. https://doi.org/10.1016/j.0tc.2008.05.006

Dionigi, G., Boni, L., Rovera, F., et al. (2009) Neuromonitoring and Video-Assisted Thyroidectomy: Aprospective,
Randomized Case-Control Evaluation. Surgical Endoscopy, 23, 996-1003. https://doi.org/10.1007/s00464-008-0098-3

Zhao, Y.S., Zhao, Z.H. and Sun, H. (2020) Evolution, Innovation, and Standards of Intraoperative Nerve Monitoring
Technology in Thyroid Surgery. Journal of Clinical Surgery, 28, 217-220.

Liu, X.L., Li, C.L., Zhao, Y.S., et al. (2017) Functional Recovery after Recurrent Laryngeal Nerve Injury on Different
Electromyography Thresholds during Thyroid Surgery. Chinese Journal of Surgery, 55, 853-856.

Zhao, Y.S., Kou, J.D., Liang, N., et al. (2022) Study on the Best Surgical Strategy after Unilateral Nerve EMG Signal
Loss in Bilateral Thyroid Surgery. Chinese Journal of Practical Surgery, 42, 695-699.

Sun, H. and Liu, X.L. (2013) Etiology and Emergency Management of Asphyxia after Thyroidectomy. Chinese Jour-
nal of Operative Procedures of General Surgery, 7, 254-257.

Sun, H., Liu, X.L., Fu, Y.T., et al. (2010) Application of Intraoperative Neuromonitoring during Complex Thyroid
Operation. Chinese Journal of Practical Surgery, 30, 66-68.

Liu, X.L., Sun, H., Zheng, Z.L., et al. (2009) Application and Current Status of Intraoperative Recurrent Laryngeal
Nerve Monitoring during Thyroid Surgery. Chinese Journal of General Surgery, 18, 1187-1190.

Sun, H., Tian, W., FEFIRARYN S, FEEITHSIMIE 2R, HF E R 708 B B b2 BRI Tl 25 7 2.
FROPR B AN BR 35 IR B AR R i 2 WS INFE B9 (2023 4ERR) [I]. BARTR, 2023, 12(8), 1031-1049.

DOI: 10.12677/acm.2024.143767 763 I IR = =23t e


https://doi.org/10.12677/acm.2024.143767
https://doi.org/10.1089/thy.2019.0361
https://doi.org/10.1097/01.sla.0000132260.34503.02
https://doi.org/10.1007/s002680010221
https://doi.org/10.1016/j.otc.2008.05.006
https://doi.org/10.1007/s00464-008-0098-3

	神经监测技术在甲状腺手术中的应用
	摘  要
	关键词
	Application of Neuromonitoring Technique in Thyroid Surgery
	Abstract
	Keywords
	1. 引言
	2. IONM的原理
	3. IONM的意义
	4. 国内外现状
	5. IONM用于喉返神经监测及评价
	5.1. 喉返神经解剖及神经监测电生理
	5.2. 喉返神经监测的适应证
	5.3. IONM的标准化步骤

	6. IONM技术的优势及不足之处
	IONM在甲状腺手术中的临床应用中的优势

	7. 结论
	参考文献

