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Influence of body positions on laryngopharyngeal reflux disease
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Abstract: Objective To explore the characteristics of different postural reflux patterns in laryngopharyngeal reflux disease.
Methods In a retrospective study, we reviewed the clinical data of 987 patients with symptoms of LPRD from May 2016 to May
2023. According to the upright and supine Ryan index, patients with positive Ryan index were divided into upright-positive, supine-
positive and double-positive groups, and the RSI, RFS and various reflux parameters of each group were compared. Statistical analy-
sis was performed with SPSS 24.0. Results Among the 987 subjects, 288 cases were positive for Ryan index, of which 176 cases
(61.1% ) were upright positive, 47 cases (16.3% ) were supine positive, and 65 cases (22.6% ) were double positive. There was no
statistically significant difference in gender and age among the groups, and there was no significant difference in RSI score and posi-
tive rate among the groups (P=0.29, P=0.345). The scores for the excess throat mucus or postnasal drip were higher in upright-
positive group than in the supine-positive group( P=0.008). There was no significant difference in RFS scores and sub-items among
the groups, but the positive rate of RFS in the double-positive group was higher than that in the supine-positive and upright-positive
groups ( P=0.009) . Comparison of pH monitoring parameters showed that the percentage of reflux time, the number of refluxes, and
the longest reflux time were significantly higher in the double-positive group than in the other two groups ( P<0.001). The percent-
age of reflux time and the longest reflux time in the upright group were significantly shorter than those in the supine group
(P<0.001), but there was no significant difference in the total number of refluxes between the two groups ( P = 0.357).
Conclusion The upright reflux pattern is predominant in the LPRD patiens. Upright relux events are characterised by air-containing
reflux and short duration. Upright reflux was less damaging to the mucosa, but could cause more serious subjective symptoms.
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M W% Jsz 378 74 9% 9% (laryngophyngeal reflux dis-
ease, LPRD) &35 8 T "1 N AV RO B s,
(B FH 5 | A 1 e W2 3 Ak T 2H 2% — Tl 4% i 2
W A — R FVERAARAE | 110 Dx-pH Wi i35
T AR ) H A T M I RS pHL AR Ak, H T E AR
& LPRD (2 Wids i 2z —2) ) HOAR 4 S 35 14 &
A R AR ASE A [ 488 I e sz = 4 kg ST A S i = AR
RM S it S, e AR ifE 53 0 o S AL pH AT 5.5 Al
EM pH AR T 5.0, B4R LAAS S 57437 Ryan $5 41
FIEMY. Ryan $85%, o FHE 73 5 R 5257 9.41 FEM;
6.79, K T 1% {8 BV 9 A 0 A2 BH PR 25 1D & F
LPRD FYA [ A B i A 3 B AIE 5 18 A 58 53, AT
3 3 [ o3BT e BN R S 4 S B B 55 L s 2 v
1> 987 il f8. 7 Dx-pH Wi e FLAthAH SC K A 25 21 | 1K
5% LPRD WA AN R B i 4 A

1 AREFE

11—

NAFRIUE: AR =18 2, BAT W T IR
ORI R R0 S ) R TR A AN S 8 22 25 A
W S A DG RE IR, R 1 N H DA B, A BE$E3Z 24 h
FIIE Dx-pH e il , pH M 90 A1 75 o Ak =65 1T B %6
JRELRAP 0] BT ¥ AR SRR 259 A2 18 3 1 259
1, HEBRARIE . S SAE Mo BUR AR 5 HERR
HCE R YA DAL Al 5 | « o el e 2 T P30 e
HMI3 ZETGE KREEBAE TIREE G AR ;W HLL il S
A BV RGBS 78 8 55

ARG A HEBR b3 v, LI 2016 4F 5 H 2 2023
A5 Ta] 75 IO S P BN A €8, 12 2 v - 5 A e
SKHHMEHIIZ Y 987 I 5E Bl LPRD F8 2 40 A1 Im1 it
PEBFSE, Horh 35 521 ] 2 466 f4];18 ~89 % -1
(50.1x15.6) %, AWFFEPAGA OB HZ bt 24t
HE(K2019 fEHTE 04 %)

1.2 #MRFZE

1.2.1 e R 38 BT 18 35 (reflux symptom in-
dex, RSI) A HARAEPE 431 46 (reflux find-
ing score, RFS)

fi A BETEE TS 5 T, R ST RSI/RFS

2 RS R R EEE TR T T 8515 ;RFS H 2
2 1o AT B 43 ) 0T g A9 FE 8 ) P MR A A R 1 7
Wor, BOPSEAE T4 . RSI>13 Fl/5k RFS>
7 AR,
1.2.2 FIHHER pH W

Wi J5 3 >k F Restech pH £ 3k ( Respiratory
Technology Corp., 35 [ ) %} Fr A BF 58 % 42 3E47 24 h
PR pH WEill , Fig 532 103 10 S ik L 2 R 55 R IR
R ST A S S ] O A TR B
bR o R T B, HT B A BT B I
B, AR ERAEF 32A7 pH<S.5 EM T pH<
5.0 BXFHANZIEE T 24 h B F AR BB B B[]
43 e S Bt I 1] 5 280, i iSRRI
12k Ryan #8440, Ryan #8405 17 >9.41 Fl/al FMiz
i$>6.79 B[22 Wi LPRD , MR 4 37 v FlFiM3. Ryan $§
BOW BT A BRI 9143 R 3 A4, B4l S7 A0 BH 21
(32 Ryan>9.41 HEM Ryan<6.79)  FaflifiMz fH
PEZH (3747 Ryan<9.41 HEMi Ryan>6.79) &AL FH
P4 (747 Ryan>9.41 HEM Ryan>6.79) .
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Table 1 Comparison of general conditions between groups

— BT L gl Ay FHPEZH B gl M P2 XL RH P 21 X/F P
5/ n( %) 5.75 0.12
% 100(56.8) 30(63.8) 38(58.5)
© 76(43.2) 17(36.2) 27(41.5)
i/ % 51.7£17.3 50.1x15.1 56.2+14.8 3.63 0.16
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2.2.2 RSI & SR HEA R AR 22 i ek 81 I 0 4 1) 22 5 A 421t
K41 RST AU K BHPEZR (RSI>13 HI M) 2 28 X, FHE WM L IR |, SEA A aE R or 5 T
S TEE B X (P=0.29,P=0.345) , RSI fi¢ BMVH , 22 5 A SiT2FE X (P=0.008) , WL3 2,

2 ORI RS HLEL
Table 2 Comparison of RSI between groups

RSI 5 H RsR2DRvA VA B R e FR gl M BH A 4 H P2 H/Y* P
RSI {H 9(5,14) 8(4,12.3) 9(5,15) 2.382 0.304
RSI FH¥E=/ % 27.4 17.4 44.4 3.317 0.267
FH T A P R 1(0,3) 1(0,2) 1(0,3) 1.742 0.419
TR IR 2(0,3) 1(0,2) 2(0,3) 3.045 0.218
e AR 1(0,3) 0(0,2) 1(0,2) 8.017 0.018
T Bk 25 A H] 0(0,1) 0(0,0) 0(0,1) 3.954 0.139
MR S T R 0(0,1) 0(0,1) 0(0,2) 4.077 0.130
Q) EN -1 S 0(0,2) 0(0,2) 0(0,1) 3.715 0.156
LONGOIA N 0(0,1) 0(0,1) 0(0,1) 2.735 0.255
A 55 4 JE 2(0,3) 2(0,4) 2(0,3) 1.398 0.497
PN R R ] 0(0,1) 0(0,0) 0(0,1) 0.080 0.961
2.2.3 REFS & HEm T, ERAEFITFEL(P=0.009), UL

-2 RFS BUfH M BiEUE 22 5 oG 127 L, %3,
RFS FHM R (RFS>7 H) A FHAME ) XCBH P 20 & F My

3 RFEAA AL RS A
Table 3 Comparison of RFS between groups

RFS %t H o7 ol Sy Az FHE R B gl M P2 WRHPEH H/Y P

RFS {8 6(4,9) 7(3,11) 9(5,11) 2.382 0.300
RFS FHYER/ % 36.1 48.8 58.9 15.861 0.009
=i 0(0,2) 0(0,2) 0(0,2) 1.784 0.410
M %0 2K 2(0,2) 2(0,2) 2(0,2) 1.724 0.402
ZLBEFE AN 0(0,2) 2(0,2) 2(0,2) 0.622 0.733
FEAF K i 1(0,1) 1(0,2) 1(0,1) 0.057 0.972
FRIE PR K i 0(0,1) 0(0,1) 0(0,1) 2.554 0.279
JEIE AR 1(1,2) 1(1,2) 1(1,2) 0.791 0.673
A ZF b 0(0,0) 0(0,0) 0(0,0) 1.456 0.483
% P R B R W B & 0(0,2) 2(0,2) 2(0,2) 3.334 0.189

2.2.4  pH Wi g A E) I /N T RMY 2 (P #<0.001) , {H ik

SUPH ML RO R E o b RO el BB E R s it B X (P=0.357), U
TRETEI A T A, ZRARITFE L R4,
(P<0.001) , SEAAAE RS 8] A 3 Lo AR S i
F 4 FHE pH W I NT H

Table 4 Comparison of pH monitoring data between groups

RIRSE gl Ny A B2 Bl M P2 AP 2R H P

RGBS TE A 53t/ % 0.36(0.16,1.26) 1.45(0.52,2.57) 3.89(1.55,7.29) 84.221 <0.001
RIRIRE IR 7.00(4.00,18.75) 9.00(6.00,18.00)  38.00(17.50,64.00) 71.625 <0.001
B S ] /min 2.59(1.28,8.69) 17.92(7.21,33.02)  19.45(11.21,40.34) 89.150 <0.001

XSUBH P 2H 88 35 B SEAY S F (& A AE ST AV pH IR K S s (] B & A, 2 R A Gt L (P<
F5.5 M) 5 EM F 4 (KA AEREMY pH K F 0.001) , 3. EMV it IR B 2 F G it B XL (P =
5.0 ) e gh B Wos . SO I 1] 43 b R i 0.357), WFES5,
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5 BUHMEAAS FHARN BT H (n=65)

Table 5 Comparison of pH monitoring of different positions in double-positive group

SRS HL HUBE 20 7 A7 A4 HSBH = 20 Moz ZF 4 Z P
SR E 43 ke % 2.41(0.66,6.61) 4.08(1.57,7.75) -4.045 <0.001
FRREL K 15.0(4.5,41.0) 13.0(9.0,27.0) -0.992 0.357

Fc K i s TR]/ min 8.79(3.82,19.62) 13.76(5.73,32.90) -6.269 <0.001

3 3w IR N D ISR A 1B R D A T = R VA 1A

LPRD 5 & &% K ifiJil ( gastroesophageal reflux
disease, GERD) ¥JJ& H T 3517 N 259 S it T 30
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L FIMAZ 3 B 2 A 7 ] B RS g s e 978 3 6 AR5 WA
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5%, FATHE GERD 5 44 #H SC Bk 5% & B, 7
1976 4F DeMeester S5 U £ 1R S Ui 73 oA I S
2, S7AV R S AN MY R BRI , I e BB R ST A R
T A A s 18] L T DA £ I i MO
M R AR A K, H S RO BB R R
FEY), ESE IS 22 ST FE R [ A
R A4 B L 7 T, BF9E A GERD LABUA
P A BT I HLIN S B Al Sy Ay T T AR 2
GERD 1) AR B, U A 537 o B A B Bt RiMO7 i
T — A RS

HH Lt T GERD, LPRD F A R 1AV 52 37 455 a5 B4
WFgE A FE sy, HE45E A% —, Ulualp %57 i i3 &
BRER S pH M55 78 LPRD A7 A 2 i #5E2K
7, Mesallam 288 38 3 Dx-pH W il BF 5%t % BHL
LPRD & LU A S i =0h 3 (62%,49/79)
B[R RESH ] Dx-pH Wi, Scott 251 #f 5 7% LPRD
PRMO S SR S5 0 Ry = F 2 G ATF 5 £ 0
SEALATEMSE SR T R pHBIE (43514 pH
=5.0 Ml pH=5.5) , DA A= LA 0 Mz B pH
FELRAR T foft P R A0 (00 52 25 5 5 KB
LR e E AR, FRATAPESE R Dx-pH M
DN 2SI 7 3k T LA s 0 11 AR 7 pHL A8 4k, HL
AL L[] S A R AR B R, T S Y 1
(AT 747 pH=5.5 KM pH = 5.0 2 K7 b5
e, WEFRH YA T 987 4 AN s i AH DCHE AR 11
B Horp 288 7] Ryan $5ECPAYE, 5707 R B
Fo (5 BT A BH I R 61.6%) B % i T RN
(16.3% ) FIXUAANL 3% (22.6%) , 5 Mesallam %"
MRS TE I, AR FFREFEA 3K, SZ4F LPRD
BE T IS A RO EW LSS

AN A A Sz B =X A 2 1) B e R T T

M, ZFAGIFE S, ORI S WS T
S RUBHP L AN 2 B B R B) T 53 L R A
it Ao [ 18 2 e e 19, JH b & A A BMSE 1Y) B 3k
[ENET7 W8 - RN TR =i VA VA i 7 S )
SR U PR 2 S O 5 A AR B 2R AR A
BAYR M 4 S S 1 A R SR I B) B iy LA RME
S B RO 18] B 43 U &, 3X 5 GERD
TR R AL, FRATTIN O S 32 R R Sy Bz B I s e
V3 b e A AT ek 2> DT AR 2 3 420 ) v R
I BRI R] 2R

R T WFFEAN R S i AsE =R B R IR o
FRATINH WL B i RN A Ty T kA 7 235 5 PEA Al
FHI) /2 LPRD #F52H & HI Y RSI Al RFS #i:38, RSI
J& 2002 4E f1 Belafsky #% A9 H T 0 & F1 2 Wi
LPRD Y EWLAE AR Do 12 3%, H AT C 8 #H i 2 =
e, Ho i SCRUAS & T AR 5
HE Mesallam 25" B 5% W 71 57 57 F2 i %% RSI
Wi FRM AL B . AR &I T 2
R S ZH 9 RST 43 B BH P 508 w3 T
BMV A, (A 25 5 T Ge 243 S, SR 4330 L v Ik
Z M BT AL P v T RM A 25 A Se i
X (P=0.008) , $&7m 3A J 1T BE -5 1% 0E AR B 5
i B SR AR S R B, WS o S A RO R TR
AN TR 2 AS KL ELST AN B i B R Ak T 3 1R
ARAS, RO 5 R ) AN T Dk 28 5 B
JIT CASEAS B3 R 3 1 e R A S ka3, AT
SRR SCRR RES AE R SRR P43, He s e 7 i
S 0 M0 i A A ™ AR B, FRATT AR B 5% % WL
PHMEZ RFS PR R TREM AR Tarfidl, 274
Bt S0, BRoR AN A, S T 2T i e 5 02
RAE I EREEEAS ], O ARAE A A A — A
PRI AR, 75 B S I ) K B[] I 2 300 3 286 S M S
O PR A T BMO S F AR B S v
PRSI R A H s B b S GE 8 P R OE 4R
H, i TAERAVRAE PG A — o 0, HREE
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LPRD 1% A& i ALl 42 & £ & T 36 29 L (lower
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esophageal sphincter, LES) FI &4 I & 2}l ( Upper
esophageal sphincter, UES) Ay#Asth' > | BF5E SR
AR T S UES 1) #f B R 20 3 8T R
{21 Babaei 251 BF 5T IN R K AR FESL AL R A
F&5 29 LB — & P A 5t ( transient lower esophageal
sphincter relaxation, TLESR) 5E M E 22 H B4
MRS, AT BRI UK ki 5] UES
(Rt S 5 5 T MY ) TLESR %5 R A i ik
o, BE RN A2 WK, 4k mi 51 & UES #Y W4
B A2 ST A AR S i S 5 5 1S UES At
Bk A S st it A, 4075 12 LPRD, LES
T Re AT B L BIBT B, SO T 45 B 3 o P st 1) 4
FRORABE it — 518 UES WA sh 5 54t , 8l ~r
i LPR P24 {HILIE LES AR 5h 2 4% 4 A 5 75
YRR L, B LARMA B 6 TG S &2 A, AT BB
4lisy i LPRD, Bfi# LES DiRepEfgit—2 &R, iy
SR FE NS, RN B AA S, fH 25512 UES X
SRS H O UES # 8 R EM & 32 A7, A I kb
B R, A —E5REML LPR, HA 4 UES
Yt iy & A e H BT BRIR DI he T R 8] — a2 72
BER SO R UES , A 2B 8 EMz LPR, AT UL 37
AL ) S S U 5 B3R R &R 512 7. 47 LPR, iX
AJREE LPRD LAz A B i A5 X 3 B o B 2R HEAL
il ATZ AT R B R BN G ®REZ MRS
W5 Je A Sr A LPRY™ JEA5 0] LI i /b 1 A Ak
L VI VAR T S i e 2 0

22 b 3RATAT A 3] LPRD A [l A7 S 37 4 X
FATHE S (HJE T LPRD Bt = 2 W & brife, W pH
I R AR UE REARARAE B TRAL 77k AN R) , # 2>
Ko 35 St S — A 5 W), X R F 98 8 B T — 22 [
Mo A R IE A2 WA bR o 2t KA
AWETE A E R B BRI 98 S AT S — 2P 5E

AHFFEIE I X REEAS LPRD #2341 AS AR 2
TR S [ U 3BT, 78 LPRD 835 v DAST AV R
AN 32, S B S LS SR 3 HLA
YRS AR B[] ¢ e, JHG X /=0 280 M %) #3495 1 FH 553
TRM S, (A AT 5 R A H ) AR A B 5 4
R AT ST AR LPRD A R 4037 S5 s =X i
i LA BRAIL TR B X HTF A A R YT RIS e ARk
A ERBFFE T

S 3K
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