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The Correlation between Laryngopharyngeal Reflux and Vocal Cord Lesions and Their Acoustic

Analysis of Voice
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[EZE] BARY $R I & {7 (laryngopharyngeal reflux, LPR ) 7EAS [l ¥ B PR 4179548 (12 R | R 5 007 B RT3 2E ) o
W BIRFEZE R, A LPR M5BT 84 A2 ThREII RN, J3iE 40 A 533 BN B B2, (4B I ARIZ W7 55 2 R AL (n=
222)  RPEA (LGB A /NG B AL SR P2, n=250) K JE mir 4 (F5 A L BE, n=61) . R H S ifc s IR H w2 (reflux
symptom index, RSI) F1 % ifit R A 1F 43 7 5% (reflux finding score, RFS) PFfili LPR i & , b2 W & 53 A7 8 1 A6 I 10 37 K 43
(Fo) F&SHE (Gitter ) RIS HLHE (shimmer) | 4 & i ] (maximum phonation time, MPT ) 2E 75 223 8 J B fg ™ & g
¥ (dysphonia severity index,DSI), Fb#i4H A] Kz LPROVAHAIAYZE 5, 4558 LPR 2B 3£50.09%(267,/533) , 7£ 340 1A & i
bR, RAEL 36.94%(82/222) | R4 58.00%(145,/250) JEHITLL65.57%(40/61) (P<0.001), WEFFH#0H Bk, R
P2 R  jitter . shimmer 25 T R9EL, i DSI.MPT .3 B#(K (P<0.05), > Hr &I, 5k LPRA8LL, R
B2 A LPR BH PR (e 461 35 9 ™, W20 DST 8 35 FRAIK, R M2 LPR PR 835 jitter . shimmer T+ , #8 A2 LPR PR 834
jitter ;shimmer F+-& , MPT &I, 22 R HAT G438 L (P<0.05) . 4518 LPR 5717 G A ds it K A R TR VARG , HoB
SRR AR P B E R B T e . R A i A R R B WI R BhRE A 4R T, LPR R FZNANE & R E S RY
KHERTHERIZE, BRIk, ot T A R A B 2R AT LPR i ey P A IBE D7 , 68 75 1 1R T 8 i s 8 S S e
LPR PP SRR, DM R T TS .
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[Abstract] Objective To investigate the prevalence differences of laryngopharyngeal reflux (LPR) in different types of vocal
cord lesions (chronic inflammation, benign lesions, precancerous lesions) and analyze the impact of LPR on acoustic function in
patients with voice disorders. Methods A total of 533 patients with voice disorders were enrolled and classified into three groups
based on clinical diagnosis: inflammatory group (n=222), benign group (including polyps, nodules, cysts, Riecked's edema, and
granulomas, n=250), and precancerous group (vocal cord leukoplakia, n=61). LPR was assessed using the Reflux Symptom Index
(RSI) and Reflux Finding Score (RFS). Acoustic parameters, including fundamental frequency (F,), Jitter, Shimmer, maximum
phonation time (MPT), and dysphonia severity index (DSI), were recorded and analyzed using voice analysis software. Differences
among groups and within LPR subgroups were compared. Results The overall prevalence of LPR was 50.09% (267/533), showing a
significant increasing trend across the three groups: inflammatory group (36.94%, 82/222), benign group (58.00%, 145/250), and
precancerous group (65.57%,40/61), with statistically significant differences (P<0.001). Acoustic analysis revealed that the Jitter and
Shimmer in the benign and precancerous groups were significantly higher than those in the inflammatory group, while the DSI and
MPT was significantly reduced (P<0.05). Subgroup analysis revealed that compared with non-LPR cases, LPR-positive individuals in
the benign and precancerous groups exhibited more severe vocal impairment, with significantly reduced DSI in both groups. LPR-
positive patients in the benign group showed increased Jitter and Shimmer, while those in the precancerous group exhibited elevated

Jitter and Shimmer accompanied by reduced MPT, with statistically significant differences (P<0.05). Conclusion LPR is closely
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associated with the occurrence and progression of vocal cord lesions, with its prevalence markedly increasing as the lesion nature

advances. Patients with vocal cord benign lesions and precancerous lesions demonstrate clear superimposed vocal function

impairments, where LPR serves as a key controllable factor influencing vocal recovery prognosis. Therefore, all patients with vocal

disorders should undergo LPR screening and acoustic vocal assessment follow-up. Targeted LPR evaluation and management should

be implemented for patients with vocal cord benign and precancerous lesions to optimize vocal therapy outcomes.
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HA i BE T AL B XU, Oh B B Bk R 1297 5K
B U A9 T 5 ¢ T 6 R . W M it (laryngopharyngeal
reflux, LPR) & H5 W %4 57 5 5 2 G — 28 R
PERRAE AT, H & A i B BT IR S N A 5
R RAELIILLA L D, B H A e SRR , S5
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e 7 A BT VR A — P WL JC Ol H R R PR A
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MR 2 e R o i A I A R TR
ZHCRIE B EIEAL , T 3 URBR B 24
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7 I Y LPR BB 5 22 5, Ayl DR S i P o P
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1.1 HF5Ext 4

SR I I ORE 35, 1m0 PR e B 2022 4 1 ] ~2025 4R
8 ALK FEFEig A RS T A& vh B b B s gz Sk
FHNEH RIS B 533 I AW AR, e ol Bk S
W MR A, SR R BOR LW, 5 A RAEH (8
A o5 LI AR AP 5% ) 222 5] | R M2H 250 ) (fu 4
FEHTEL AL 165 (5] FE AT /NG 22 ] PR AT B IR 38 5] L AR S AT
o EG AT B 7 I 10 151 L P54 P 2R b 15 4611) s a2 (PR
B Bl B AT A e B N BRI ) 61 5], AT E
W T RAE R BB ZE Sy E AL (ZE2026-366) ,

HEERpRHE : O EAEAT S EHATHUR IR, BAE H
R B -5 111411551 (proton pump inhibitors, PP1) \H2 =2 &%
PiFIAR B 5 2h ) 2545 s @ SRS T b 75 45 T 1 b s
B s QUL 2 S5 A M ot R B B IGE R e B
@ P2 LA B B At SRS 3 BB = IR AR .

1.2 WY

A B 5E B G E AR HE B (reflux symptom index,
RSI) &R PP MBS, B R — 22 LRI B U
HEATWRBERAE , R A BT UG, 46 2 15045 A bk L4 v 1
BT, WRBEAME M 2 A AR T E N H SRR R4, B
2 R AR ARAEPF45 (reflux finding score, RFS) #J{H {F ) i
2185y, LA RFS>T7 5y F1/8% RSI>13 43127 4 LPR, L, RFS<
74y H.RSI<13 5312 Wi A{ELPRM

1.3 W3 Bl i

% F 18 ] ATMOS 23 &5/ LingWAVES v3.2.7 85 =
B, d e T RALEA T I SRR BN, o A
M7 FREAR AT 2 AT o DRI T JC e 75 30
5%, Ol A i TG AT, A S B B IE R 2920 cm, H
SRETE R T a1/, R IR 203 s, i BUR HFa e Bk
Jy oy M AR A, A IR 3 ok BCE B (E 3R R
(fundamental frequency, F,) &AL (jitter) | = 0@
(shimmer) %5 75 2455 , VB 5246 H R UG 7 7 ReF4iga
E R ICE/a:/, 0 3% B K & 75 I} A (maximum phonation
time, MPT) , i b T 5L 45 #r #7 H B8 35 B 0 7™ o 45 4K
(dysphonia severity index, DSI) , if % 2 3 DSI=0.13x
MPT+0.0053%F max-0.26xSPLmin-1.18xjitter+12.4

1.4 GEit24 751

% JH SPSS 25.0 AT HAR G oM , S HMEA R KT
50, Bt o AU E BOE R o A, RO xss Fi3R , T
BOreRHAn (%) Fon, BT = POR AR, R AR ST A
A t 4595 8¢ Mann -Whitney U #3562 411 T2 OB LR
R FH LR 35 5 22 43 Bt s Kruskal-Wallis H BRFe S, £ &
bk %% 2% Fl Bonferroni # . 1 ¢ % &Y 41 1A bk %% % H
Pearson #5105 , 24 BRI E A E 16} 21 FH Fisher K5 #AS 15 .
FT A GE TG 95 25 R US98, LA P<0.05 h £ R B A 58
HAEE X,

2 4R

2.1 — ORI LA

3 21 B3 T O A BT AR % 43 A TC B K 2 S (P>
0.05) 25 fE WA S g 5 2 05 1T 72 57 2. 35 (P<0.001) ,
SILRAELH (36.94%) | RLELH (58.00%) T (65.57%)
s %, WAk 1,
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Rl BB [n(%) ]

RIELL Rkl S AT 2L )
A F P
K% (n=222) (n=250) (n=61) x(F)

101(45.50 118(47.20 33(54.10

5] % ( ) ( ) ( ) 1.422 0.491
% 121(54.50) 132(52.80) 28(45.90)

SERE(S) 42.21£15.17 43.66+13.14 46.59+10.14 2518 0.082

LPR 82(36.94) 145(58.00) 40(65.57) .

17.111 <0.001
JELPR 140(63.06) 105(42.00) 21(34.43)

*P<0.05, T[F]

2.2 JRAE 2R LPR R 3R 0Hr

e ALHEE H, LPR BHM: 304 50.09% (267/533) ,
BAERE  49.91% (266/533) . 7o 45 14 A V90 9 o 4% S0 441
LPR B 3R ¥ m T 18 v & , 8 1 LPR B3R 4
58.18%, /N4 Sy 45.45%, % il 2k 57.89%, 1% 75k I Ay
80.00%, [ ZE i 24 60.00%, [ BE 4 65.57%, Horp s B
P 7R U BE SR AE LPR R A 30 B35 25 57 (P<0.05),
o o7 P 9 A8 4% & 0 41 LPR B R R 2% 25 B (P>
0.05) , 47~ LPR 5 7545 B pAy | 75 A1 9 5 LA s iy 3k R
R, W2,

2 EPESTLPR BRSSP [n(%) ]

Bt LPR 4ELPR o P
TEPEIEIE 28 (n=222)  82(36.94) 140(63.06) 15.153 <0.001"
FEHE A A (n=165) 96(58.18) 69(41.82) 4.418 0.036°
FEHE /N (n=22) 10(45.45) 12(54.55) 0.182  0.670
FEASTE M (n=38) 22(57.89) 16(42.11) 0.947  0.330
FEHMT kP (n=10) 8(80.00) 2(20.00) 3.600 0.058
AR ZEM (n=15)  9(60.00)  6(40.00) 0.600  0.439
PR BE (n=61) 40(65.57) 21(34.43) 5918 0.015

2.3 FHBE AR

R AEBEE TR 2240 F, jitter, shimmer MPT  DSI J5
MEA B2 57 (P<0.001), 5 RIEHAALL, RAYEHFE
HTZHAY jitter . shimmer S & T 5, MPT 1 2 FAL (P<0.05)
A F, P L b, T i 3 T R L R (P<
0.05), DSIMRIEH . R P2 29 R4 2 PARE 5, 3 H M
PR ELER A 25 25 S (P<0.05) o AR b 9 2 1] bl
TR EXES(P>0.05), WK3,

2.4 &2 LPRAHCRE Edihror#t

RAEL LPR .31y jitter shimmer ‘5 {H B F K TIE

LPR % (P<0.05), R4+, LPR BH I
S D, MR ELPR (B3, R s T2 LPR &
& 1) DSI i P&, jitter . shimmer 5 i 2 5 (P<0.05) ,
RPEZL LPR U B 1 F, BB R THE LPR B3, i
LPR A4 25 1 MPT 75 B 2K FE LPR .3 (P<0.05)
HAh & THAREA N LU LPR 59ELPR 22 S e g 1
FEN(P>0.05), L&A,

3itig

MR N AR R A, e IR O 2 R
MRS RE S AT IR, LAk, IR E S I
HE T T 22 0 B U B A7 A7 5 DN S B2, LPR A& 9 38 5
BAE BT W N R AT R R 2 38.5%, B
SRR sk 12 5 1] P 29 11.9%~14.6% Y B & R AEA
[l £ B Y LPR, 1fij LPR 2.2 rh 80%~95% (Y N HERE AR
HFERFRER Y,

A, 12 W MR S G PR R ) bR A& 24 /N L
4% % 38 T8 I N BE 3t -pH 44 M (multichannel intraluminal
impedance-pH, MII-pH) WMl H; AN, 125 AR w4244 < i
2 SRR , 15 TE 35 TR B R P S i, A7 (6 A i REI
N BT B R RSl AT NI R R B2 PR . I R 3l
iz JH RFS 1RSI s % PF 4y PPI & UG MR YT SR A7 VRN I it
P 9% %5 (laryngopharyngeal reflux disease, LPRD)
#1500, H A —E G SE RSI,RFS % 5 24 h 454t pH
i B A R — ST Bk, AR SR F RSN
RFS & #E 17 LPR 91§ , A bk & 21 B 3%, K L R4
58.00% (145/250) | #& R £H 65.57% (40/61) 1. 3 25 T R i
4H36.94%(82/222) , 3 M e A LL K 22 e .25, 5L
24 h pH [ W04 LPR 2 W R bR BEAERF 7Tt L, 55

3 FAR bR BT (xks)

2 RIELH (n=222) R PR (n=250) T4 (n=61) F P
F,(Hz) 180.94+41.16 174.59+45.83 143.21+36.35%® 18.599 <0.001"
jitter (%) 0.41+0.88 1.001.89° 1.43+3.07° 11.096 <0.001"
shimmer (%) 6.90+3.54 10.18+7.20° 10.86+10.40° 18.299 <0.001"
MPT(s) 14.00+6.35 10.51+4.79* 10.50+3.79° 27.021 <0.001"
DSI -0.96+1.87 -2.53+2.88° -3.5243.92% 31.943 <0.001"

IE a2 5 JUEA A P<0.05, b 3on 5 RPEAL L P<0.05
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Fod K LPRAHCE EHRAR T (Ys)

A ESES LPR JELPR Z P
F,(Hz) 174.72+40.65 184.58+41.16 -1.827 0.068
jitter(%) 0.63+1.32 0.28+0.41 -1.998 0.046"
RIEH shimmer (%) 7.45+3.60 6.58+3.47 -2.142 0.032"
MPT(s) 14.27+6.78 13.83+6.11 -0.386 0.699
DSI -1.29+1.98 -0.76+1.77 -1.666 0.096
F,(Hz) 167.78+48.58 184.01+40.09 -2.823 0.005"
jitter(%) 1.44+2.33 0.38+0.61 -4.210 <0.001"
R shimmer (%) 12.13+8.05 7.49+4.69 -5.737 <0.001"
MPT(s) 10.19+4.89 10.94+4.64 -1.496 0.135
DSI —3.47+3.19 —1.24+1.70 -6.239 <0.001"
F,(Hz) 137.93+39.01 153.26+28.89 -1.685 0.092
jitter(%) 2.03+3.65 0.28+0.42 -2.977 0.003"
VI shimmer (%) 13.44+11.92 5.9442.89 -3.476 0.001"
MPT(s) 9.46+3.46 12.48+3.66 -2.862 0.004
DSI -4.83+4.16 -1.01+1.48 -4.402 <0.001"

TAHLH LPR BRZAHT . BLAD, TR A8 WA 50 v,
LPR 577 B 4 L A R m py A B e, 5
H i E N SRR ST —8 ", [HAHFZE LPR 5745/
& RN X AT, TREE A REA BN, 2
WA ZH 5 AT I GE T3 T o LPR S (S i P W i 8 % S F
I, S A PR AR I R A R R B A )
FHSG , s HLVE FAML A A AR LPRd@ it IR IR
R I A 1 A PN xR R A e S 45
FEEAT RN O AR B e A LS, DR A AR SRkt
P A g A e

RE PRI R EN O], W EE R R
PR LE, X P R R R B EEE L.
SRR AR AL A A R Bon, R
HiIZH Y jitter F1 shimmer 1 255 T RAEHL , ifi MPT 2. 21X
T RAELH, BBl Fo A 1 A PR A o PR R S AR 7T
A3 3 B R R E MR EE A 32 . DSTH] S8 411 fil WA
W 52 5 P S M 5 R 1 8 3 T R e, A 5T DSIAE
RIEA | RPEA AT 2T s s R FRR A B
BHEERE SR EBENRETRERAZHERE.
BRI RIS R W 9 Lk 4% Hp  jitter shimmer . MPT
KEHGUFZER, ¥R E /] RE5 R & HEURPE R
A%, B 702 £ 7 AR M UBR PR, B W2 TR S 2
A SR, W R RIS PR AR A TR A 2 ]
FEARE s R, B ThRE D (0 52 2 2R Ze Bk L RIS 1
SR S L BRI

LPR 55 3 Ty BE 1Y 52 W it 95 22 P BT AN T] , = 01 .
ZERE 2 BRI FIALGI AT RE 55 MR 0E 05 22 1 9 HR
Bra UM . T 7 AL AR i P Mk I 2R B L LPR 1Y
FEBRASHER G I/bRSIZ 75, HFRIH jitter Fn
shimmer i 25 T3 , 727 75 e s e M B R0 S i ke

7S B B R 5 R e B M 5 RS 1) R g L A af L R HE K
Jib . BT R HE N5 1L T PR FARE , i B jitter  shimmer I 2%
FhEn X T AT R A RN IR R R S P A
FEP RS A g h  LPR 512 F B35 BRI jitter
Fitshimmer 2 & 75 , #oR 55k sl = UL Rk Zhfa e
PEEZ . FH T RV A PR AR S5 BRLIE PR A B A S R
i 2 L 880 a v LK ), B & F R, A
LPR A G 5 B A, JIA S 18 vk R e 5 41 2Rk
AT R — 2B RIS S REEAL, R B A AT
2 {1 1) RN K ) 38 i A2 , I 40 BB op LPR 520 5
B4 HLR S I RAE , PR 2h AR e M T W (jitter F1 shimmer
FhEn) R 1A ThRE B VIR X F#3803R T B (MPT F&4IX) .
FE AT BE RS A [ R S T 8 A B 5 [ R IR D
B, Sk B R R AR T A A R S Y i &
SRR FEHE A IR 8% , 1 PR — & e i AR, 53 MPT
TR, P RN HE A BEA G 34T LPR A T LA
FRIGTT , % F 08 RO IR | Bl g 35 & L /b iy &
K EAWLENED Y,

AHFE R FA BT 1% 1, 4871 T LPR 5 R4 & (5
AT R S e, AE R 2 DR R T e B . ASHESE
i Z (8 R N TR 2 15 5 % BR300 0 2R A A e AR X 8
N, RABTE % O RAEA I AT IE PR STt f it — S0
WrIGIIE

22 ERTA B B AR e LPR 6 75417 BLA AT
Fa Kb P R SR R, PR T B | R R
A VRS HR A I R AR B D v TR Y RE A R
H o WEIEHE R LPR 16 7 4 5 0k Jie i AR AE e Bh 1R L 16
FBEAT A R LPR A AR HL0G A, PHE S R R4A T
BRI VETRTT , 85 A PR AR IR AT RE T , AP AL S
BT
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