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Acoustic analysis and comparison of voice before and after endotracheal
intubation in patients undergoing ear surgery

FANG Jinglei' ,ZHANG Haizhong® ,ZHANG Yubo® ,WANG Yabo' ,SHAN Chunguang’
(1. Department of Otolaryngology ,Hebei Eye Hospital , Xingtai 054000, China ; 2. Department of Otolaryngology, the Second
Hospital of Hebei Medical University, Shijiazhuang 050000, China )

Abstract: Objective To explore the effect of endotracheal intubation on the voice of patients undergoing ear
surgery. Methods  Fifty-two adult patients who underwent ear surgery under general anaesthesia with endotracheal
intubation in our department from Jan 2017 to Oct 2017 were included. Voice acoustic analysis was performed one day
before intubation, 1 and 3 days after intubation in all the patients. The changes in acoustic parameters including
fundamental frequency (F,), fundamental frequency perturbation (Jitter) , absolute tone perturbation (Jita), amplitude
perturbation ( Shimmer) , perturbation quotient ( APQ) and noise-harmonic ratio (NHR) were measured and compared.
Results Compared with the Jitter and Jita of one day before intubation, those on the first day after intubation showed
increasing trends, with significant differences (both P <0.05). However, their values returned to the preoperative level on
the third day after intubation. The change of F, before and after intubation was insignificant. The other parameters on the
first day after intubation were higher than those before intubation with statistically insignificant differences (all P >0.05) ,
and returned to the preoperative level on the third day after intubation. Conclusion Endotracheal intubation may cause
transient changes in some acoustic parameters without normal tone changes and hoarseness, and therefore has no significant
effect on voice of patients undergoing ear surgery.

Keywords : Voice ; Acoustic Parameter ; Objective acoustic analysis

SE—AEF A AT L AT A AR BE BRI
EEVEHE . 5455, Email : shanchunguang@ 163. com

- 187 -



o [ - G A TR AR A 3

52 %

ET BN — R R ANERAE, Al st 2>
X IR S R 2 P A A ) e B2 B 48405, T i | e A
M 2Rt M 7 A 119 AL 7K e | 28 R 7 A 2
o ERA OGS A S I L, U A PR [
JEE PRI SES AR 2, S 45 4 8 2 i P g 2 4 T 1A
SPEORE AL, IR T ST RS S 5 Rl
HR AR IR % WL 2 4 T2 E s 1
FEENZ B HT, Heoal IR {5 5 i 25 R 2280
AT B WUE B 53T, 1o B8 MERA i 5 A8 S AEAE
MR EAT L FERCRSY R, FAT B AT T A
BRI T 4232 HAMREF AR Y 52 01 58035 Y46 4 AT s
B AZ RN AL, B AT VB R O
B AR AR LAY, HE I A5 IR
Fr A AL PR AR WL, LS g R e o it

1 #MR5FZ®

L1 W54

ABFFEUREE 2017 471 F—2017 4F 10 H 4t
PFR A5 — B Bt H- o i — Bk RIS M A e o 8
AT HIMFARIGYT, B2 T T U HmE AT
B 52 o, Hovh 55 30 3], £ 22 4, AE R AE 16 ~
69 % SF-BIAERE 40 & o HOREIE R, JCUEIG B AT
TCM 2 RGP , ToMRR AR , 2T 4EME BT T HEBR A
IR S R B A I 0 , 3 3 A N JC I e AN
I RN S R GE , EIR TR A TR
JG BIARAT AR S IR AR T o
1.2 JREEITIE

H [ — JRR P B ) R85 17 4 B bR B v 1B 4
S VB IREITR] . M B AR AR
MERRERGE G HAE . BEFENR R
EPEET. 5 ~8.0 mm, LPEXEET.O ~7.5 mm,

1.3 B R ey v

NS [ Kay 24 w0 & 19 2 4885 3 B R 458
MDVP #4775 22 S50 g o M 7R BRI R 3 /)N
T45 dB AR R A P A RAERT YA 44 100Hz,
W2 i B AR AL, DRfRe B BT, AU ) iR,
RS BER, 171 1 5 22 58 KL T+ ] — 7K~ R 5 2y
15 em YRR ES (fXAF A 1S em A3 R, [ % 7542 70 X
b WEAZ I SRR S TR R, AR A ) R
AT S AR AR S BT A T A B (e LA
HOSFERRS R A KITE/a/ , FHERREEA DT
4 s, FUELEINA 3 K, SR I S0 3 P
1B, IARAS BEHER OB o 20 Bl Tl i85 TR
1 SRS 1 R 3 R 2 WA R & 5 253
il 1 k. XS 8 FE 24 F, Jitter Jita , Shim-
mer ,APQ .NHR
1.4 Hi#ik

JITAG 75 A I 2 BB R HT G2 1 8K SPSS
21 OFATGE T2 AL L, X T4 5 IR A 70 A1 Y 1 2
BORL, 48 H S IR A 2 S B R Y IEC X
¢ Ky, P <0.05 2R HAGE XL

2 HR

AHTTE T AT 25 2 RUE A HEBCR HTBC RS
o K5, R R E AR I ¥y (ERORATEA I,
SR 225 B ICGE T2 (P >0.05) o 554 % il
1 dfy Jitter {EFN Jita {ELHH BU, 345 JS 20 1 R S B4
ks, B 253 HA ST (P <0.05)
HoAth 2% Simmer ,APQ & NHR {H54HAHI 1 d 2
B, 2B G L (P >0.05) , JUHA
[l A S A U, TR 20 1 RIRHIE R, 265 3 Rk [a]
RN 1 AN

F1 BEWEEH 1R 3 KREHER 1 dXE (n=52,x£5)
28 HERI 1 d WEEH X WEEH3 K P, P,

F,(Hz)

L) 155. 040 +39.250 156.070 +39. 820 160. 330 +38.020 0. 800 0.253

b’y 226.300 +31.340 226.000 +34.750 225.110 +36.900 0.941 0.861
Jitter( % ) 0.720 +0.460 0.910 0. 590 0.780 +0.550 0.034 0.537
Jita( % ) 40.020 +22.430 51.030 +32.130 42.400 +26.230 0.031 0.602
Shimmer( % ) 3.950 +1.590 4.560 £2.810 3.920 +2.050 0.143 0.921
APQ( %) 2.958 +£1.198 3.198 £1.750 2.930 £1.399 0.369 0.879
NHR (% ) 0.138 +0.042 0.142 +0.305 0.136 +0.282 0.556 0. 684

E:P OGRS | REWERT L dXLL; Py NIRESEE 3 KGR 1 d XTI,

- 188 -



Jr R A AT AR AR R RS AR AR R A

3 it
ANERETREZNRGETHIA AT
SRS YT B B B R AR 3 A
H - A S AR S e — B RS PR
o PRSI AR A 6 JULPR ST S
AL RIVE R Z5 5L, I A 5w 75 A R R B
AR HONE 5 R s FEAR I E - A
(AR Sl X e A s, B T IR B, 7 E R
Ay 75 WL
A YA H R S A A T A MR R A 45 |
R 11 P T, 4§ 5 T X 3 S, VAT e 50 286 B 11 LA
PRI, S BOS A 70 MK M FRR T i e B
IR J 7 W A R 9 B ) RS S SRR o Jaensson
2 LON IR s B AR e W O A A R 7 5 0 I ) 2 2 R
SRR SRIE . T House 257 jHIF5T & 21
S A 3 1) e A 238 B ™ i AR B S 4 B ) A R
AN B R AR DG, T AU T Y B I RS E
FHOG ; 25  F LA ()R ) 48 h, AR J5 75 i i 2 A=
B | P (P o e g S R R - B
FELERIME B S If A R = 200 FOR A2
FEGEWR EE G R RIS S IS A 2
)5 FH AT LA st 308 JUL PR AP 45 BEL T , il D AR s
FH W R AR MR LR AR SN T4 I
DU ATACEGA, T BB I 0 A ik R A 2 2 1 LR P
P, IR A5 P W 1) A R R BRI
Jad i R T R B R A SRS R
I 378 52 BEL , 325 Jo5 ik 0 AR 75y 285 S e T 463 4% , 75 | i e
PRI W AN L ] R A R TE R AR
A il B I A
AR S T AR A I SN T R R
ANy P W 45 R E R BRI W S O
KE OB E S R R WA, X AU
RPN T AR R RS G LRI T R, [R] S
SRR R BRI S T A 7 R ) W A AT, 1 1 s
BOPEN o RS0 T B e R R AT, R g B
FEEERTIN 7 i SRR B A5, X P i AR SRR
BT R AT 2 B P, A R TR
() RIS IR RN B A A 38 1) I, TR R 3 7
o B ELAAER A B 7 S R & 455, X
H LS RHEATIEAL, 7 S L I R P
ﬂ\jﬁ'ﬂ%’mz o Hr F, . Jitter .Shimmer A, NHR S

R s I S B bR BRIL LS AR B SY

EIGIN T S48 Jita (APQ,

Fo S B P A A, GR35 e 4%
G Fo AN, B Gii27 22 5% (P <0.05) 3%
5 Yonick 2" Paulauskiene 257 B 5% 2% 5t — 3,
Hamdan 25" §F5% & BB G 24 h (9 F, (56
EFRITIE A, SR 1M Toran 451 BFSTH )5 48 h F {H4
ERTR N BRI TG 2 L (P >0.05)
BIRXLEEE RS FA TR A HAR U] U A
MU B TR &

Jitter 5 Jita Sz BAE 75 117 52 Sl ) 257 1 A A2 1
Shimmer 5 APQ Jz 75 75 417 7= 2l I ik e Ao s 1
NHR J2 T LU 38 8 5 175 00 | DAk 7 - 0l O 2 B
TR AT 00 A B . A TS R R iE 8 S
51 R Jitter 15 Jita B AT WAL R, A e
RL(P<0.05) 755 3 KI B . B , BRI TC
it E X (P >0.05), Shimmer, APQ } NHR ¥
EHEHIEg T (P >0.05) , TEfE ARG 5
1 RABCHAE T I, 7255 3 RO B 2= 48 45 iy
K. # Paulauskiene 25" R B IH S A)S 2 h Jitter
(BB 5 /T W B K, HAATEG i R L (P <
0.05) ,Shimmer 2 NHR (7R, HI TS 11245 X
(P>0.05),Jitter & Shimmer {H7EHG 45 )5 24 h B F
K ARFIKY, 546 E /A LTS L (P >
0.05) ,3X HIRATHLE R/ AR . Hamdan " (1
WS FATINAS AR R, FAFTE Y 2% S EAE B AR
Jo 2 h ¥R, 4% )5 24 h Jitter }2 Shimmer {H
TR, NHR R W2, ¥ g it 8 L (P >
0.05) . JXEEFEZHL Y 5 7 R IR b5 3
P NTESR S A2 A RH 5C , AR Ak KA 5 7 2 e
R R K e 5 K ) B AR AR G, R R
T 260 ) 280 VR 52 T X 26 S AR Ak, B 25
M ey iR S v A A RS P, TR O A Y B
FEAAE ™ . BRI EABE ST ER Jitter 15 Jita 5
R RDE R A R, RIS R T A R 3 A
S A B AR E M, X R AN OIS B R R B H
Fo (EIF 30 B WA UL , 7 1R 5 PR IF 0 2 31
SR HoA s SRR RAEE VR 22 AL  (HAR B
7R P R A AR o AR FRATT AT LAIE B Rl A
RAEAR A 5 25 3 R W =AB A 1K H IR R
I AR S 1) B i, PR 3 Toran 25177 4R
EAEHEART 48 h A28 SRR G T2
BB 2R e A R AN [], Tk A T8
i LA, s B — B RAARTT

- 189 -



o [ - G A TR AR A 3

52 %

1 @

AR AU AT LR O A o S AU — i
PR (AR 5 TE T U8 B4 A0 e 7 5 WO, X %
ERLEERTE A

S5 3Lk -

[1] Chen CY, Kuo CJ, Lee YW, et al. Benzydamine hydrochloride on
postoperative sore throat: a meta-analysis of randomized controlled
trials[ J]. Can J Anaesth, 2014 ,61(3) ;220 —228.

[2] Evman MD, Selcuk AA. Vocal cord paralysis as a complication of
endotracheal intubation [ J]. J Craniofac Surg, 2020,31 (2):
el19-e120.

[3] Yokonishi H, Imagawa H, Sakakibara K, et al. Relationship of
various open quotients with acoustic property, phonation types,
fundamental frequency, and intensity[ J]. J Voice, 2016,30(2) .
145 - 157.

(4]  EWGERT, B, RMG , 55, B0 7S BRI 285 A P D RE R 1 %
WUARRAE S AE B HERST RO R [T ], v A S A ok 3k S50 RE
Z%35,2019,54(9) 685 - 688.

(5] mhatse, ShfER, SRR, 4. PHERMERRIR TR 1545 G0 &
FERGERIBAFUIRLT]. AR SMRER AR, 2000,35
(4):278 -281.

[6] Jaensson M, Olowsson LL, Nilsson U. Endotracheal tube size and
sore throat following surgery: a randomized-controlled study[ J].
Acta Anaesthesiol Scand, 2010,54(2) :147 - 153.

[7] House JC, Noordzij JP, Murgia B, et al. Laryngeal injury from
prolonged intubation: a prospective analysis of contributing factors
[J]. Laryngoscope, 2011,121(3) :596 - 600.

(8] INERL, BT, LR, & UEHE G R W
MRSERE R AT I]. Wi Bog i sm 44 s, 2003, 11
(4):272 -274.

[9] Mencke T, Echternach M, Plinkert PK, et al. Does the timing of
tracheal intubation based on neuromuscular monitoring decrease la-
ryngeal injury? A randomized, prospective, controlled trial[ J].
Anesth Analg, 2006,102(1) ;306 —312.

[10] spfns, W8, Safh. S 3 R 0 ot B
[J]. ESEHEZ, 2010,5(31) ;256 -257.

[11] Lehmann M, Monte K, Barach P, et al. Postoperative patient

complaints; a prospective interview study of 12,276 patients[ J].
J Clin Anesth, 2010,22(1) :13 -21.

[12] Karlsen T, Sandvik L, Heimdal JH, et al. Acoustic voice analysis
and maximum phonation time in relation to voice handicap index
score and larynx disease[ J]. J Voice, 2020,34(1); 161. 27 -
161. e35.

[13] Roy N, Barkmeier-Kraemer J, Eadie T, et al. Evidence-based
clinical voice assessment: a systematic review[ J]. Am J Speech
Lang Pathol, 2013,22(2) ;212 -226.

[14] Zhang Y, Jiang JJ. Acoustic analyses of sustained and running
voices from patients with laryngeal pathologies [ J]. J Voice,
2008,22(1):1 -9.

[15] Godino-Llorente JI, Osma-Ruiz V, Séaenz-Lechéon N, et al. The
effectiveness of the glottal to noise excitation ratio for the screening
of voice disorders[ J]. J Voice, 2010,24(1) :47 -56.

[16] Yonick TA, Reich AR, Minifie FD, et al. Acoustical effects of
endotracheal intubation[ J]. J Speech Hear Disord, 1990,55(3) .
427 -433.

[17] Paulauskiene I, Lesinskas E, Petrulionis M. The temporary effect
of short-term endotracheal intubation on vocal function[J]. Eur
Arch Otorhinolaryngol, 2013,270( 1) ;205 -210.

[18] Hamdan AL, Sibai A, Rameh C, et al. Short-term effects of endo-
tracheal intubation on voice[ J]. J Voice, 2007,21(6) :762 —
768.

[19] Toran KC, Lal BK. Does short-term endotracheal intubation affects
the acoustic characteristics [ J ]. Kathmandu Univ Med J
(KUMJ), 2010,8(29) :35 -39.

[20] Garrett KL, Healey EC. An acoustic analysis of fluctuations in the
voices of normal adult speakers across three times of day[J]. J
Acoust Soc Am, 1987,82(1) :58 -62.

(Wi B 872020 - 07 -01)

A5 AR i, i, KRR, & BB AR EE
JOR /A 476 7 U S IR o 7 2 A0 [ ) vl ] A M e 51 A1 )
5,2021,27 (2) ;187 - 190. DOI: 10. 11798/j. issn. 1007 — 1520.
202103129

Cite this article as : FANG Jinglei,ZHANG Haizhong,ZHANG Yubo, et
al. Acoustic analysis and comparison of voice before and after endotra-
cheal intubation in patients undergoing ear surgery[ J]. Chin J Otorhi-
nolaryngol Skull Base Surg, 2021,27(2) :187 —190. DOI.10. 11798/
j.issn. 1007 —1520. 202103129

- 190 -



