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Intubaiton with electromyographic endotracheal tube increases risks of postoperative
sore throat following thyroidectomy under general anesthesia: a retrospective cohort

study

CHEN Lihong"?, CHEN Yafen"?, XIE Huilin"’, HUANG Yancheng"?, HUANG Yabin"’, JIN Sanging"*
'Department of Anesthesiology, The Sixth Affiliated Hospital of Sun Yat-sen University, Guangzhou 510655, China; *Biomedical Innovation
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Abstract: Objective To investigate the effect of intubation with electromyographic (EMG) endotracheal tubes versus
conventional wire-reinforced (CWR) tubes on the incidence of postoperative sore throat (POST) in patients undergoing
thyroidectomy under general anesthesia and identify the risk factors for POST. Methods We retrospectively collected the
clinical data from a cohort of 245 patients undergoing elective thyroid surgery under general anesthesia at the Sixth Affiliated
Hospital of Sun Yat-sen University between October, 2024 and March, 2025. Patients received intubation with either EMG
endotracheal tubes (n=100) or CWR tubes (7=145) during the operation, and the incidences of POST and other postoperative
complications were compared between the two groups. Propensity score matching (PSM) was applied to adjust for the baseline
differences, and multivariate logistic regression analysis was used to identify independent risk factors for POST. Results
Comparisons of the baseline data revealed significant differences between the two groups (P<0.05). After PSM, 90 patients in
EMG group and 75 in CWR group were included in the final analysis with matching baseline characteristics (P>0.05). Post-
matching analysis showed that the EMG group had a shorter operative time (P=0.002) but a higher incidence of POST (P=
0.001). Multivariate logistic regression identified the use of EMG tubes (OR=17.50, 95% CI: 2.25-136.03, P<0.01) as an
independent risk factor for POST. Conclusion Intubation with EMG endotracheal tubes can shorten the operative time and
allow recurrent laryngeal nerve monitoring during thyroidectomy under general anesthesia, but their structural design may
increase the risk of POST. Clinical decisions should be made to balance nerve protection and postoperative patient comfort by
selecting appropriate tube types and optimizing intubation strategies to enhance perioperative outcomes.

Keywords: electromyographic endotracheal tube; postoperative sore throat; thyroidectomy; tracheal intubation; retrospective
study

ARG WHIER (POST) 22 SR EMEAREE W BRE, AU T BE ARG A G, ] BB IE KA B
AR RN Z —, RAFAT A 11%~68% " RE KL IR G RS Fia . SeiE, ORI A S
B A AR SEUEEAR TR THME  POST AR R, 11k 43%~80%"  HE/RiZKFA
Y8 B 39 : 2025-08-10 NPT BR A B (o AR MR SRR UBS:
HETR ) KA EFRPEHOR IS H (A2022002) VLAESNE , AR 28 Wi (IONM) e ARAE J 2 {54
YEE RN BEmZL, i+, FEIE BT, E-mail: chenlihn@mail.sysu.edu.cn; FBE AR RSB S Y TR
;ﬂ‘}iifggj;&i%;ﬂ;E-maﬂ: chenyf399@mail.sysu.edu.cn, FARANZL, I 4 S (EMG 545 ) (19 TONM 2245 A3 it 8 -5
BEEE =0, W, L EIW, E-mail: jinsq@mail.sysu.edu.cn B A A SR IE S T X LA 5 B B AR B




+ 2512 -

J South Med Univ, 2025, 45(11): 2511-2517

http://www.j-smu.com

IR 2T W LT RE , TR hif iR 2 AN v 33
PEB A

HAISCTF POST IR 2T A4S 48 1658
WS AR R A T2 5 AU IR ¢, Andd 45
YEAY ROBEH A M A BRI AE " RN BB M &
WIS E B R AR AR s R, i A R A
TRESA T REERBINE I . TS A b ek iy
Uiigh MG 4 e FEUAN 5 75 1T B A, OGS 7R ) ] BTl
TR T B A SR %) R AE BRS8NI | 2 s in 2 )
PN, {H H FI i B = 58 407k X BB 5 36 0 L W]
EMG F4 5 POST A KUK 2 [ AR

PRI AS B EAD B B AT AR B2 2024 4F 10 H 1 H~
20254F-3 A 31 H 42 2K N HURIRTFAR BE 10
Bk, R G0 B I A B4 (EMG 38 5%
P22 NGRS 45 (CWR ) A S5 RIS 7 Tl
()R AEE L, IS HAR SRS R 2R LA I
PRA BRERE A A IR ALAHAE SR S AR TR A B
PRI LR .

1 FRFIF %
1.1 #FRat %

AR A 1B A 5 07, 91N 2024 4 10
H 1 H~202543 J1 31 H P iliR2#E 5575 BBz
FOBR TR 1) S8 245 491, AR 1) 5 0 R R S e
BYEBEF M 7.5 508 48, L BEH A
7.0 558 FE  MIEA P NS RELEIH
EMG 415 CWRAL, i AEBess i JRBSE S AJE
T RIFEE P B SR MR AR A SR TR A R
ARHT A BTG CHE B AR F B R LR
PR SR OCH POST A= 38, [RI XA A 5 I AAE
() A G DA T 4T , B A A5 2 5 POST 2 [
I OCHK

AMFFE AT H L KA B R S 7S R e 2 D1 25
() B A RO (fE BRI 5 - 2025ZSLYEC-264) , B #%
RG]
1.2 NS HRARE
1.2.1 AAARfE 20244E10 H 1 H~20254E3 A 31 H7E
ARG A B RIE T AR IR T AR B3 s AR R AR
WIS 48 B 38 AN 22 i S A A T R
B AFI=18 %, HIWBIBER e e, ATARBOR T A H 52
9 SRR R BRI S T OE B, LR SR
Sr (LRGSR 75 B s BT RIS L)
1.2.2 #pArfe RBIFERHC SR 2R B E , B Sk
A (AN S AR e 5% s DI REPEAR 45 5 & T REE:
IR i 22 DIy RE R sl (PR A B 5 BRI i i
i PR A AR IR R

1.3 WLERIEAR

FLEGORL AUFRAERS M B AT AT RS
(BMD ARFZ W AR A75 0 (i il e O PR v
55) ASA T AR AAAERTE SR s R geR} il sk
FAF AN DS 20 58 AR SE) B
ARBROIBRIE I (N4 ] k2 36758 i H S48 2870
RIS R OR S DS R TR TR LR R
K ARJEFE PR : FEALFEA S IR DR ek
AF MFER AR 2351405 K AR I ARG 25 A A b A i fel
KMFARJFH e
1.4 it oAt

AAHFEAL R 4.3.0 FAFHEAT 534 , SR PG ) 13
STVEHE(PSM) 51 , LA THITE A O oy D=4 P 20 [v] )
X, HHCHET Logistic [nI AR AR B
o pe P TP 4, B 4 R A A &R DT ey A 7 1: 2 DR, DT
Befe iR A T Ia 2Lttt o .

Ve 42 1 1 56 R FH BURE R Kolmogorov-Smirnov
(K-S) K35 4 7 IEASPER S, A6 IE A0 A 8 s LAYy
B2 3oR , AR IES A0 R W DA b 7 8 R a3
B, BB . RS IESS SO5 2555
PR ORI ] FERER AL FEAR ¢ RS0, WNARANTT
B 5AE R FHAES B8 56 Mann-Whitney UG5 1547
G3HTe AR L n(%) FoR 2 IR LR R 5 K
J% Fisher S UIMESRG B0 T 70 Hr o KT A5 Mk
GRS R R R RN 5328 Logistic B 4347 , i
VR AE GRS R 2R ; A RS 6 220 S UG 565, P<0.05 4
N ZES AR L

2 H#R
2.1 A& FH

A5 4 FRIVE 8 G0 A5 HEBR PR TR S5, TR A
245 - E BT o0 b, Horp EMG 2H 10044, CWR 4
14561, W50 BN, AL A FEER] AFE BMI AR
HI2 W R BRGSO S5 A b 23 FE 55 A i 45
FEERHIE , R TTIZ W R DI BR8] SR J5 A s
A R A ST # 25 57 (P<0.05) .

Ry Y VA T 2 ] ) SRR, A5 R PSML T
AR I 2 B X P R AT L . VLR, 3
AN 1650 E I TIR ST, P EMG A 9015 ,CWR
756, VURELS IPLLTE b ArAe 24 7 i 3L Ar
ZRW LG X (P>0.05), Ktk B S Y EMG
H 5 CWRHAERLLAHE Ty T HA AT Lotk , e 84S
FEAREY LA T T SR . HARIEER ORI (GR 1),
22 FREABAREH N

i 1) PR PCBC 5, EMG 410 F AR 48 F CWR 41
(P=0.002) , $&71 il 28 W I =045 5487 19 1 FH PT BE A B
TA TR, PRAAERREF I T 22 7 o i+



http://www.j-smu.com J South Med Univ, 2025, 45(11): 2511-2517 + 2513 -

R 1 AEETSLE (PSM) BT RABENEL TR

Tab.1 Baseline characteristics of patients in the two groups before and after propensity score matching (PSM)

Before PSM After PSM
Variable
EMG group (n=100) CWR group (n=145) P EMG group (n=90) CWR group (n=75) P

Age (year) 44.31x13.15 46.18+12.96 0.271 44.87+12.99 45.44+13.88 0.785

BMI (kg/m?) 24.05+4.24 24.19+4.42 0.804 24.20+4.28 24.21+5.32 0.989

Height (cm) 161.38+8.05 159.26+20.07 0.318 160.95+7.82 158.74+19.62 0.329

Weight (kg) 62.85+13.12 63.24+13.02 0.816 62.95+13.32 62.87+14.89 0.972

Gender (n, %) 0.697 0.658
Male 22 (22.00) 35(24.14) 19 (21.11) 18 (24.00)

Female 78 (78.00) 110 (75.86) 71 (78.89) 57 (76.00)

Preoperative diagnosis (1, %) 0.037 0.813
Hashimoto's thyroiditis 1 (1.00) 0(0.00) 0(0.00) 0(0.00)

Thyroid mass 87 (87.00) 112 (77.24) 80 (88.89) 64 (85.33)
Thyroid nodule 10 (10.00) 31(21.38) 9 (10.00) 10 (13.33)
Hyperthyroidism 2 (2.00) 2(1.38) 1(1.11) 1(1.33)

ASA physical status (n, %) 0.073 0.806

Class I 14 (14.00) 10 (6.90) 10 (11.11) 6 (8.00)
Class II 82 (82.00) 125 (86.21) 77 (85.56) 67 (89.33)
Class III 3(3.00) 10 (6.90) 3(3.33) 2(2.67)

Class IV 1 (1.00) 0 (0.00)

Comorbidities (n, %) 0.380 0.652
None 87 (87.00) 119 (82.07) 77 (85.56) 66 (88.00)
Hypertension 7 (7.00) 18 (12.41) 7(7.78) 5(6.67)

Diabetes 4 (4.00) 3(2.07) 4 (4.44) 1(1.33)
Hyperthyroidism 2 (2.00) 5(3.45) 2(2.22) 3 (4.00)

Surgical approach (n, %) 0.715 0.756
Transoral endoscopic 3(3.00) 2 (1.38) 3(3.33) 1(1.33)
Transaxillary endoscopic 7(7.00) 11 (7.59) 6 (6.67) 5(6.67)

Open surgery 90 (90.00) 132 (91.03) 81 (90.00) 69 (92.00)

Extent of thyroidectomy (n, %) <0.001 0.113
Total thyroidectomy 20 (20.00) 66 (45.52) 19 (21.11) 24 (32.00)

Subtotal thyroidectomy 80 (80.00) 79 (54.48) 71 (78.89) 51 (68.00)

Preoperative voice change (7, %) 0.892 0.873
Yes 1 (1.00) 3(2.07) 1(1.11) 2 (2.67)

No 99 (99.00) 142 (97.93) 89 (98.89) 73 (97.33)

Intraoperative steroid use (n, %) 0.403 0.140
No 80 (80.00) 122 (84.14) 70 (77.78) 65 (86.67)

Yes 20 (20.00) 23 (15.86) 20(22.22) 10 (13.33)

Postoperative budesonide dose (mg) 6.00 (4.00, 6.00) 6.00 (6.00, 8.00) 0.003 6.00 (4.00, 6.00) 6.00 (4.00,8.00)  0.372

Data are presented as Mean+SD, median (Q1, Q3), or number of patients (%). BMI: Body mass index; ASA: American Society of Anesthesiologists;
EMG: Electromyographic endotracheal tube; CWR: Conventional wire-reinforced endotracheal tube.
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Tab.2 Intraoperative and postoperative outcomes of the patients in the two groups

Variable EMG group (n=90) CWR group (n=75) P
Duration of surgery (min) 85.41+33.35 102.79+38.96" 0.002
Duration of anesthesia (min ) 152.47437.89 152.28+41.51 0.976
Postoperative hospital stay (day) 3.31+1.15 3.64+0.98 0.052
Sore throat after surgery (n , %) 17 (18.89) 2(2.67) 0.001
Incisional pain after surgery (n , %) 66 (73.33) 58 (77.33) 0.554
Recurrent laryngeal nerve injury (n , %) 0(0.00) 0(0.00)

Postoperative voice change (1, %) 5(5.75) 3 (4.05) 0.921

Data are presented as Mean+SD or number of patients (%). “P<0.05 vs EMG group.
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Tab 3 Univariate and multivariate logistic regression analysis of the factors associated with postoperative sore throat

Univariate analysis

Multivariate analysis

Variable
OR (95% CI) P OR (95% CI) P

Age (year) 1.00 (0.97-1.04) 0.948
Female (Ref: Male) 2.68 (0.59-12.18) 0.202
BMI (kg/m?) 0.97 (0.86-1.09) 0.583
Preoperative diagnosis (Ref: Thyroid mass)

Thyroid nodule 0.89 (0.19-4.17) 0.878

Hyperthyroidism 0.00 (0.00-Inf) 0.993

EMG tube (Ref: CWR tube) 8.50 (1.90-38.12) 0.005 17.56 (2.26-136.52) 0.006
Surgical approach (Ref: Transoral)

Transaxillary 0.67 (0.04-10.25) 0.771

Open surgery 0.36 (0.04-3.68) 0.390

Subtotal thyroidectomy(vs total) 0.99 (0.33-2.92) 0.979
Operation time (min) 1.00 (0.99-1.01) 0.910
Anesthesia duration (min) 1.00 (0.99-1.02) 0.549
Intraoperative steroid use (Ref: No) 0.50 (0.11-2.27) 0.366
Postoperative budesonide dose (mg) 1.23 (1.01-1.50) 0.047 1.24 (1.01-1.52) 0.046

Reference groups indicate the baseline category for categorical variables used for comparison. "Inf" indicates that the
confidence interval is unbounded due to limited sample size or zero events in the group.
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