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Abstract: Objective To explore the application value of narrow band imaging (NBI) endoscopy combined with computerised
voice acoustic analysis in the differential diagnosis of benign and malignant vocal cord leukoplakia. Methods Related clinical data
of 49 patients with vocal cord leukoplakia were collected, including age, smoking, alcohol consumption, values of reflux symptom
index (RSI) and reflux findings score( RFS) , side, range, and anterior commissure involvement of the vocal cord. 49 patients were
divided into benign and malignant groups separately according to the endoscopic and histopathological diagnosis of NBI, and then
their vocal acoustic indexes were statistically analysed. Logistic regression and receiver operating characteristic curve( ROC) analysis
were used to further assess the value of narrow band imaging endoscopy combined with voice acoustic analysis in the differential
diagnosis between benign and malignant vocal cord leukoplakia. Results One-way ANOVA showed that jitter, shimmer and MPT
in voice acoustic analysis were both statistically significant ( P<0.05) in the comparison between benign and malignant groups under
NBI endoscopy and histopathological diagnosis separately, and DSI was statistically significant ( P<0.05) under histopathological
diagnosis. Binary logistic regression analysis revealed that jitter and shimmer were independent risk factors affecting benign and ma-

lignant vocal cord leukoplakia whereby the receiver operating characteristic curve was constructed. The area under ROC curve
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(AUC) of NBI, jitter and shimmer was 0.836, 0.739 and 0.743, respectively, all of which had moderate diagnostic value for

malignant vocal cord leukoplakia (0.7<AUC <0.9). The diagnostic thresholds for jitter and Shimmer were 0.605 and 15.835,
respectively. The area under the curve of NBI combined with jitter and shimmer was 0.942 ( AUC>0.9;95% = 0.72-0.96).

Conclusion Computerised voice acoustic analysis jitter and shimmer are sensitive indicators to predict the nature of vocal cord

leukoplakia. Combining voice acoustic analysis with NBI endoscopy can improve the diagnostic efficiency of benign and malignant

vocal cord leukoplakia and reduce the missed diagnosis of malignant vocal cord leukoplakia.
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Figure 1 Typical cases of vocal cord leukoplakia under NBI classification

A Type I, running vessels can be observed indistinctly under the thin white plaque; B: Type Il , running vessels cannot
be observed under the thick white plaque; C: Type Ill, small spots without clear boundaries can be seen on the surface of
the mucosa around the white plaque, and no running vessels can be observed; D: Type IV, IPCLs can be observed, large
and small spots can be seen on the surface of the white plaque; E: Type V, IPCLs can be observed, large and small spots
with clear boundaries can be seen at the surface of the mucosa around the white plaque; F: Type VI, IPCLs can be

observed, vessels are twisted in an earthworm shape
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Figure 2 Results of voice acoustic analysis in some patients with vocal cord leukoplakia
A A 57-year-old man showed type II lesions under NBI endoscopy and histopathology confirmed moderate dysplasia;
B: A 67-year-old man showed type V lesions under NBI endoscopy and histopathology confirmed squamous cell

carcinoma
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Table 3 Comparison of vocal acoustic results of benign and malignant lesions under NBI classification

NBI 43-2& F,/Hz jitter/ % shimmer/ % GNE/ % MPT/s DSI
RPE AR 168.00+34.17 0.45+0.35 13.68+3.72 0.32+0.16 10.55+3.71 -4.34£2.21
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P 0.085 0.018 0.008 0.833 0.042 0.060
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Table 4 Comparison of vocal acoustic results of benign and malignant lesions under histopathological diagnosis
i B2 W F,/Hz jitter/ % shimmer/ % GNE/ % MPT/s DSI
RUMRAEA  167.03+34.44 0.41+0.30 13.27+3.62 0.34+0.16 10.75+4.25 -4.26+2.38
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t 3.307 8.177 11.044 0.396 5.513 4.389
P 0.075 0.008 0.002 0.532 0.023 0.042
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Table 5 Binary logistic regression analysis of factors affecting benign and malignant vocal cord leukoplakia

ESES B SE Wals OR 95%CI P
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Table 7 Jitter and shimmer of false negatives
under NBI classification

NBI 437 LIS AE S jitter/%  shimmer/ %
II A R A AR 0.34 17.68
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Table 8 Jitter and shimmer of malignant |
esions under NBI classification
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A RS 0.40 7.52
\Y Hh R SRS AR 0.13 13.40
Vv F R S AR 0.92 17.89
\Y o R A A 0.44 10.54
\Y AR AR 0.76 11.44
Vv R R A 0.12 10.26
V R 1.02 12.28




INAR R 2= H LR 2441 2025 4F 11 H 8539 4% 25 6 1

Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.39, No.6, 2025 -93.
4k AP ITE 3 b S E Siy 10 S DA (U ECS ov E S
NBI 43 %! PR L jitter/%  shimmer/% AHFST Y 24 5] S Pk 75 5 (B B % b 2k 13 )
\ E’Eiﬂii 037 10.25 (54.2%) B IHTBEA, 17 B (70.8%) %5 748 36 [ =
x ii;jﬁi o ne 0% BURELCH] 1B FLPEAR LA A
. N 550 Lo b TEE OB R E S RA G E L
v S5 T 240 L 473 23.80 Klimza 5% RSS2 B4 SRR I, 7 1
v S 0.29 2151 BEREME T REVE S 2 5 5, s B A R B
v B 1 20 0.31 15.90 TR BT A R A B R R, BRI,
v 855 T 40 o 0.86 21.28 MEEHE BRI ARV ] = 50% M B RS, HEoR
v I 40 ML 115 20.61 R T RBR 2 IR TAE PR 2 TR 2 E L,
v W 240 M 0.93 19.22 Ni %5758 a3 PPAl NBI AR A RO MR AR
x Zi’iﬁﬁzﬁ :;; 12:2 IPCL R A M1 Ni 4350, 2019 R4 1 T LA
VI ;;ﬁzﬂiﬂ@% 2:70 28:23 7R T BT NBI SRR, L5
VI SR A 106 10,30 W] NBI M54 T2 W o3 28 R 240801 Ni 73
Vi 5 40 L 5.08 .66 A, Ni X5 100 i) 55 19 120 0P 47 1 BE 9 722 ik
TR A, 235 SR il 7= 12 43 B ] W 75 e 1 R B
3 Wt @ PEJST B 7 i B2 BBORR BE AURE S BE 43 00 O 90.8%

P A BER LSV S T B 2R A S
HRIRIE 29 50% 175 47 A BEAN A7 SR A 50% 4
RS KU Byeon 480 & BN A Y
L BERS (] b S o R Wtk R A (N H 43% ),
B o R AR 00 (Y 22% (8% (14% , SR A
S5 L 13% 3 Sk B A BB SR S5 AR L, T
ARSI AR 61 7 HE FEE R PR S A
A BRSNS 8 SR I R 3 AR 3R L 19.67% , %
JERNA SN AR B A A B TR BB 1297 i iR
il R B AR R4 B R B I R DR ST
ARG I 1) B A B T FARIGIT .

A 5 LPR, ARIT 2 e 138 /4 (A BT iR b
K HL 54.3% , F 0S5 BT & PR A
BEZH 8 5 RSI FHPE RN 56. 7%, RFS FHM: % h
50.7% ., AHFFEH, LPR FHMEZR N 55.1% , 5 H1ARHF
LA, HETE T LPR 57574 5 & 0 A0
TR A AT BRI R . D9 AT IE )
FEARRAFIEL 5, Q% LPR 5 B &4 I i 1Y X 3A
PURTE ; @4 LPR (12 W1 STAl vk i R ik 5
— 15 24 h pH Wi AH LRSI Fl RES H& 64 B A %5
T 00 B A4 S A B LPR A i — 20 56
TE 3 @K Z2 B0 2 5 728 1) £ 2 35 WA L HKs 1 )
B ETHE RS S LPR, “HZ R R M
T, BAR LPR AREEMHE N 77 1B & 1
M7k RARBF A — 2 B ] Rt 3
FEFAT FABEE B FE v A VR, BeAh , AR5
S5 LB ORI AH PR LPR 5 2H 40 B2 B 4y

82.6%F192.8% , AM5RHEdE Wox NBI 4L T 12
W P B O R EE R 5 FE PPV NPV 43
1 80.8% ,88.6% ,84.0% ,86.1% . ¥#i Jy M1 2% F
e AN BB A A R AR A BRAE B K Y
ZRA K B LUARFL NBI 5 A& K Ni 43 %12 W
FIA R | R I SRR A2 W R AL LA

NBI P45 A2 21— B . QFAE# 1Y
FWANWT, NBI BB R R A — 2 B2 2T i 2%
TR QI A SRR A5, NBI PN 5% UL 2 05 6
FUN AT XS T sk 8=, H B AT
B2 R, #E— R B L R W QR E
AR, LSRN 76k I 2 T A L T A5 T B S BT T
OO A RLIET , A8 S8 (0 R B floRig A8, BRILZ b,
Ni 37 [ B WAE e — 5 104, Wu 25 500 Ni
SR T IV OV VIEL S 958 B2 K ] 471 55k 1
BRI G 2R T T TR0 A5 ) 2 o A e e ) A
RAG , HAFR 45 R R 52.9% 19 111 70% Ay T &L 1
BESERRA RV B, AR SC NBI INBR 2 B0 R 1
R b S G AR 28 < il " —— A S5 2
R J UE S Ry b, Hevb 2 Ay 02893 i) Sy TIT 2
BEARFFA DL LR, 7RI R SE PR T AR X i
B B AEAR A ] BB 1 S 11 IR B A X 2 B B
R, B F A . BT NBIL N85I L
WA N Tz B2 W e Ak, AT B AR NBI
B A T PR 3 At A Sy 2 UL A 5 YR AR R i B, LA
R iE— R LW R K

IR (55 I 2 P 24 43 BT FH i B i 12

Wi T BL, Mk A BRSNS A A



IR A H B AR 224 2025 4F 11 45 39 4 45 6

- 94 - Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.39, No.6, 2025

DRI SR 22055 I 2R AR Ak, DA 5 o 722 F I8
Ak B e A T 2 75 T RE B 52 e 0 TR DTA 9 s 2
JRFREE R A R e, B E ) Az (B[R] A
ZRVELFEYE R AW WO O LPR FAE NI £
FRERZ B PR B Y PR S
PR MRS PER, FH IR MR O SE Z R R A H
jitter . shimmer#RJ& T PER, fiz B AH 08 J&] 17 [a] 7 ipf S
BRI P PR A AN AR A BV iR B i AR
FREE . YR AETE I BRAS A 7 S5 1Y 4 sl A
e kY22 NINTES &5 € ERINpANEI i KR AN UL |
P PR SRR, AN A A R R S iR S
ANl FER BT B PEAG T, 3 A B T
DT 2 N I e R T N W (YK HIE B
5B ROIEE 2 B IR R Hi A
jitter Fl1 shimmer U & /55 T )5 Wi &, B 2/ B A
o 0 L TR A YT L 173 Ak 2 BB T E
R R ABERR AR J B XU BHAE A A jitter
F shimmer 7£ 55 P32 350 & 1) AN 6] R i 4 (75
SR RN RO B MR ) Z M 22 R BA
Geitee i L,

REA: 8 & A e M B TR 75 IR E N Y 2
Rl AR 2 A ) FE B D SO BRI 5 IR R IR
(] B LA, AR ST 2 T 75 FLBE B 3 R i 2 )
W R AT BE AR 2 S 45 R TR jitter A
shimmer 7£ &G FUBE R LB TP AE R Ge it 24 22
S PRI T AR DS IR 56 T A B A R
PR, BB S NBI N BE 45 & 7T LLA RUHR 512 sl
AE , BRI AU BEIR I2 28, X BB TE G T A iy 1 36
B NBI NEREE R RIS, 7T LTS 0% RS 5 1
A, 456 HIR T 7 22 e i 2l B LUHI W, AR B AS B
FEHE, FATEZE T UL NBI N8R+, 4 AR
“#0HT (jitter , shimmer ) 19 “ BE5 12 Wi B2 H 3L
A RELE S R AR AL BRI, BARILEE 9,

F 9 NBI LR 2E 50 HT A0 45 5 W7 S Ak i
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