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VL B HEF $i 40 7 541 (wideband acoustic immittance, WAD HIHL #% 2% ) (machine learning, ML) #f R ) LVAS &
Wi SR 3, 753k« RUBPE 23 T 38 1 (76 HO LVAS JLE R 44 ] (88 H)WF Sy 1E % JL 3 A9 50 W7 J i A 30 H
CT HA WATPHAZE SR . xF WAL Wl RS AT Gt 0 A P 2R RIS Wi A, &R .2 HEH 5
B AR SN E F RS H T L (P>0.05), LVAS 4 7E 1 000~2 519 Hz KW i R 535 % T %t B4 L i
FE 4 000~6 349 Hz Mz iR & 2 5 T %t IR ZH (P <C0. 05) ., WBA 7£ 5 039 Hz MIERET 1 F BA —F M2 Wi 8
(AUC=0.767), £ EZWERBARSINZEMIE(AUC0. 8), H:tp K-Nearest Neighbor (KNN) 45 %I 2 #j
RAECAUC=0.961). i :LVAS JLEK A REML AR A 5 IE W LA B2 5% 2T WAL A ML £ 912 Wi
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Abstract Objective: This study was to investigate the wideband acoustic immittance(WAID) characteristics of
children with large vestibular aqueduct syndrome(LLVAS) and to construct a diagnostic model for LVAS based on
WALI and machine learning(ML) techniques. Methods: We performed a retrospective analysis of the data from 38
children(76 ears) with LVAS and 44 children(88 ears) with normal hearing. The data included conventional audi-
ological examination, temporal bone CT scan and WAI test. We performed statistical analysis and developed mult-
ivariate diagnostic models based on different ML techniques. Results: The two groups were balanced in terms of
ear, gender, and age(P >>0.05). The wideband absorbance(WBA) of the LVAS group was significantly lower
than that of the control group at 1 000-2 519 Hz, while the WBA of the LVAS group was significantly higher than
that of the control group at 4 000-6 349 Hz(P<C0. 05). WBA at 5 039 Hz under ambient pressure had a certain di-
agnostic value(AUC=0. 767). The multivariate diagnostic model had a high diagnostic value(AUC>>0. 8) , among
which the KNN model performed the best(AUC=0.961). Conclusion: The WAI characteristics of children with
LVAS are significantly different from those of normal children. The diagnostic model based on WAI and ML tech-
niques has high accuracy and reliability, and provides new ideas and methods for intelligent diagnosis of LVAS.

Key words large vestibular aqueduct syndrome; wideband acoustic immittance; machine learning
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K BE F 7K A& 45 & 1F (large vestibular aque-
duct syndrome, LVAS) J&—Fh & UL #4256 Kk N B
B , HR AIE & 7 E 5 7K % (vestibular aqueduct,
VA P AN Ik L %€ Cendolymphatic sac, ES) )
BR . LVAS 28U E G ph & &) &%
JENZ — HERER 0.1% ~1.2%, LVAS #
H YT B GE H h HEAT R s PR SR R, B
B X A H0Y SR ET RS . {2 H BT LVAS
B9 DAL 1A D . P RB  ast A% R LB L e A
HEA X, EREKT . LVAS B2 W 5 54K 5T 35
B E CT H4 RIS VA 78 b B BE i fie KRS 4
HAREEEE 1.5 mm RFNW . SR, X RS K
J5EAFAE — 22 Jmy BRA% 8 58 CT 4 x5 JL 3 A7 8 5
&3 N TAHE K B R LE A5 K 908 v X
2R MR L I RO TR A XURS 2 KK
e HORGCT AR R R LVAS & 1 75 g
b Fe S AT o gE A2 b, CT HH A g X 4
LVAS & MIE®W AK ES K/, LK CT H4 4
VA BRI A7 B0 e AR 225, Wik, 3
F—FhIT AN PR R P A T YR R I IR
W LVAS #=£4t2 % B4 H 2A Ih R T L.

Fi 50 7 B (wideband acoustic immittance,
WAD J& —Ff g 84 (14 v H- Dy RE A A J7 ik, & mT LA
i BLAE SE ARV M (226 ~8 000 Hz) X 7 BE 1Y
SRR WS B 5 B B v R G AE S R AR (1 B AT
FRPES . WAT Al DUSE A 57 22 A or 46 3 b B 75 fig
B s B LB SR 226 Hz 7 S P0K A& 5 A SR
ARSI vh HL AR AT AR . ITAESR , WAT 28 H]
TP A A b B L b B R R S A
L EBIE AR TGS, SR, T WAL 78 LVAS
L R AN E B AT B Z REEMFIE

W28 > (machine learning, ML) J&—# %]
THEHLER P B 2z > B s XA BER e n]
DIAb 3T Z% e A AR 2k B B v A5HE A AT Y
RORFIRGRE . BLas 5 TR SUA Tz M H
WG L A2 W b 3k W T L 0 12 T RN TS
ZELT LR o a] LN WAT B4 w32 5O 85000
RIS B A HE AT 5 A2 Wi AL, S WAT It 1Y
Hhefeiz .

AWFGE A T WAL #1 ML £ R, & 78 38 1
LVAS JLF B AL b fr s, IR L AT SERY LVAS
WA, 2y WAT I A9 11 IR 1 it LVAS
149 TG A1) i A5 55 % B2 D 4 (kT R R O 1k
1 BZREFRE
L1 BERXN

AW 5T g 1l PR A B, WO 2019 4E 1 A &
2022 4F 12 A3 B2 19 LVAS JL# Hl [R]85 4
SENT R L R B B A DG B RE . A IR 5 AR
PR BERER 27 B 15 B A8 B 25 01 23 iF it JOF Bt
#E(No: XYFY2021-KL133-01), Fr43 JL3& i I b
NS SRR E B MG E.

LVAS 24138 {5 (76 H)  4E % 3~14 %, W Jj
PR TR B O B B R . R s A HE T
S 5 B, b AR TE A T 5 & HL 7 Cauditory
brainstem response, ABR) 1§ & Jii £2 2% 15 & H L
(steady state auditory evoked potential, ASSR) &
N R RS E K226 Hz O A R ZE,
HAMVEERRIEHR ;CT 12 M ETkE /K E Y 5K, 7T
JESKAE O HAR =1, 5 mm; JC HAh P B W 5
v HL i AR 55 ) T O 0 A B PR Ei ] 2 s,
HRZH .44 4] (88 B AW 3~14 &, WF JJiEH . H
BE W R A H B I e, SR SE R bR AR TE AR W O IR
B Al I T [ 2% A4 i XK U T (conditioned play
audiometry,CPA) JR. 5 B H <20 dB HL, H 5 &
B (AR SNR=6 H DP =10 @1 ; 75 9t
B M. 226 Hz ly A B ZE (0 R — 100~ +100
daPa) , H AN H-TE (R B IE 5 JC A 7T 58 52 ) v Holk
PG
1.2 Bk

LVAS JLE S HEAT T 98 SR AR (W J) 22 K6 4 il
W= CT 4, Hd Wy J7 2% K 5 43 45 . ABR,
ASSR . 525 =¥ B & B (distortion product oto-
acoustic emission, DPOAE) (Neuro-Audio), 226
Hz 75 5 5t (OToflex) Fl 58 i 75 & 41 WAT (Titan
IMP440) . 1EH JLZE AT B8k A, 226 Hz 7 %
ok A VR & S 2 T (6~ 14 %) K5
W Sht. 3~5 % JLE . CPA B RLid vy,

WAL M4 . {# FH Interacoustics Titan BUAY #§ .,
X PT A A A 2R s T b AT WAT Ik, Ik
BB Sk B T A0 Bl 1 Ab o 8% B )5 . DL 226 Hz
R BE E AR R, 4 SR 85 dB SPL, #E — 600 ~
+200 daPa By JIJEFEIN R A 226~8 000 Hz Y
TRA AR BB R (107 AR 5 B ) 4 LU
FRE R MR 1Y B 2 2 3k, I 3 ak W Wi R AR - T
M As Aok i e b B, i 7R v, BEOR AR
X GARFE L FNAN S, LAk 5 W 75 flis s T4 . I
th WAL W& 1 T A 52 1108 S5 5 ) N FIE (8 )
T B R RE W R L G R G AR AL, Ry T AR A
AR SR, AP T 3 Wk WAL &, & kil i &
1.3 Stk

il SPSS 23. 0 A%t — A 5T R #EAT 73 B XF
AFF TR G2 1 B A DL FRAG: A 235 SR A7 8 3R P 43 A
A X =S M Y G R oR . Al H R
H ¢ 3 Mann-Whitney U £ %, lb#8 2 20 75 4 Wi 458
b BBy 225 R " KB B Fisher K50 K6 50 1 4R
2 AR H 0 B o S e b 22 S, U AG: 56
PLP<0.05 HZESFA G E XL,

Z 75 512 W B AL JE T IBM SPSS molder
18. 0 BRAFiEAT R 2. F AR DL 8 ¢ 2 BHAIL R 4y
YIRS A . I8 T B8 B U1 2R g A A
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A I3 A ) T BNl 1 o 2 a8 R AT PR RE T
B REA R o o 28 B0 IR 07 18 S 19 28 AR hy i A8
HLOERHE LVASENERZER (R =0,2=1),
i B AL % Ak (Random forest, RF) . C5. 0 5% #4f
(C5. 0 decision tree, C5.0) . K % i 4F (k nearest
neighbor, KNN) | BP (back propagation) i 4 % 2%
HLER S ML g 2 Bk BT N WAT Hdis 1 v 42 e
EOE R G gz SN - R R VA D e
LVAS 2B w2 Wi A, i 10 4728 Rk ik
PEAE B RITE N ZR 4 1 PR L 8 T HE B R Caccura-
cy)  RAFFE (sensitivity) Jf# 53 JE (specificity) \ 52 ik
B TAEFRAE gl 28 T 1 X Carea under the receiver
operating characteristic curve, AUC) ZE 48 5 E /N,
VR AUC S5y MBS AAE hy e 0B A, O A Ik 42
LI HMERE . A2 TAERRE 6 (receiver op-
erating characteristic curves ROC) , ZA Ak #5 % 7/n B
PR RO B AR AR N IR BHPE R (1 — 45 R D
AUC N ZR78 ROC ih £ 7 2 = 19 i AR 7T ] 737
MR 45, AUC<C0. 5, T2 Wi fE, 0. 5<<AUC<<
0. 7, A BARA LW i {1 ;0. 7<<AUC<C0. 9, — &
2 Wi . AUC=0. 9 M EHA K& 2B E.
2 HR
2.1 — BN

2L U e L AR I AN LVAS 4 76 H X

B 88 B, 2 4HfEE- ) MW AEW E R E LK, &
S FE X (P>0.05), #E 1,

F1 LVASEHEWRAELABILE

i H EH A LVAS 4 P
R/ % 5.5643.48 4.4742.94  0.135
PEI /45 06D 0.443
| 24(54.55) 23(60.53)
1 20(45. 45) 15(39.47)
H /450 ) 0. 665
i 42(47.78) 38(50. 00)
&l 46(52.22) 38(50. 00)

2.2 WAT i 25 5 1 20 8] kb 4

FEVEAR R ) AR EE R 1 F . LVAS 417 1 000~
2 519 Hz By Wi 2 i 25K T B4, i 7€ 4 000 ~
6 349 Hz AW I 2 i 2 = T X B2 (P <<0. 05),
WEE R T LVAS 478 226 Hz IS RME & T
EHH MBS E SR LVAS 4H7E 226 Hz A 594
IR AE T 1IE % 4H{H 1 000 Hz & 90 IEE K T 1E
HA(P<C0.05), MixFUEEM K 5HEEERIT
226~1 000 Hz 4bpy T4 M4 15 B . LVAS H5IEH#
Hin 2R LG H¥E X (P>0.05), )Wk 2. & 1,

£R2 LVASASEAR WBA.YM #0 YP LL & X+S
) W {E e ) WELE )
A2 /Hz
Xt 8 41 LVAS 41 P pogiiRai| LVAS 4 P
WBA
226 0.104+0. 46 0.1240.06 0.191 0.104+0. 05 0.114+0. 06 0.218
324 0.1540.07 0.1720. 09 0.135 0.1420.06 0.1620.09 0.126
385 0.20£0. 08 0.224+0.10 0.081 0.18+0.08 0.20£0. 10 0.124
500 0.2840.11 0.3040.12 0.198 0.2540.10 0.2740.12 0. 389
629 0.3740.13 0.4040. 15 0.138 0.3440.12 0.3540.14 0.545
793 0.50+0.15 0.524+0. 16 0.533 0.47+0. 14 0.45+0.16 0. 480
1 000 0.64+0.15 0.594+0.17 0.046 0.60£0.15 0.51+0.18 <0. 001
1259 0.7340.13 0.60+0.17 <0. 001 0.71+0. 14 0.53+0.18 <0. 001
1587 0.7840.13 0.6140.18 <<0.001 0.7940.13 0.5640.19 <0.001
2 000 0.80+0. 16 0.64+0.18 <0. 001 0.80+0. 16 0.6240. 20 <<0. 001
2 519 0.77+0. 20 0.67+0.19 0.001 0.76=£0. 20 0.67+0. 20 0.002
3174 0.6640.23 0.7040.19 0. 180 0.6540.23 0.6940. 20 0. 254
4 000 0.4340. 24 0.6320. 29 <0. 001 0.4340. 24 0.6240.29 <<0. 001
5 039 0.3340.19 0.5240.26 <0.001 0.3340.19 0.5240.26 <<0. 001
6 349 0.224+0.13 0.3740. 21 <0. 001 0.224+0.13 0.384+0.21 <0. 001
8 000 0.26+0.19 0.314+0.19 0.063 0.26+0.19 0.324+0.19 0.053
YM
226 1.2940.43 1.5040. 62 0.011 1.2440.37 1.4040. 61 0.032
678 3.544+1.11 3.90+2. 04 0.155 3.4041.04 3.5242.00 0. 606
800 4.204£1.27 4.534+3.04 0. 362 4.07£1.22 4.15+3.26 0. 814
1 000 5.214+1.71 4.774+2.33 0.146 5.144+1.72 4,47+2.65 0. 044
YP
226 1.3440.07 1.3540.09 0.313 1.3540.09 1.3440. 11 0.799
678 1.0540. 20 1.0140.22 0. 248 1.0840. 21 1.0540. 22 0. 324
800 0.9440.25 0.8940. 29 0. 237 2.45+9.56 0.9640. 28 0.145
1 000 2.2249.58 4.47+15.03 0. 237 2.2949.54 3.07+11.74 0.625

WBA: SERIE R YM: SN IR s YP: S AN .
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a:“’%{ﬁh—ij} ;b:ﬂQPREH—ij] °
Bl 1 LVASA53IEE4A WBA bk

WAL H] fi B ¢ 4F (1712 W i {6 53 B - £ ROC 1ol
£ o3 WAL JKE5 RAE 2 W LVAS J5 1 B4 E
L% 3. kB R85 1K /1 F B9 WBA £ 4 000~
6349 Hz by AUC ¥3>>0. 7, 25 B I 451 4 30 [ Y 0.8
1) WBA HAT — & W2 Wi (8, Hrfh WBA 7F 5 039
Hz A B R ) BA w2 W i i (AUC = 06
0. 767D LKA 2, i
&
®
K3 WAIFTHEBHTEMNZEHNEST 0.4
A% AE bR AUC  Cutoff i RWE IREF
WBA s/ Hz ozk
1000 0.415  —1.000  1.000  <<0.001
s R —— BATPP 5 335(AUG-0.767)
1587 0.198  —1.000  1.000  <<0.001 ok SEL
2 000 0. 208 0.985  0.013 0. 989 1 I i L L L
2519 0.318 0.475  0.921 0.126 0 02 04 0.6 0.8 1.0
4 000 0. 754 0.556  0.724 0.736 1-HRE
5 039 0.767 0.495  0.658 0.828 B2 ROC f 245 #
6 349 0.734 0.305  0.632 0. 828 2.3 LR RIS TR [ K R R4S
Y/ H N f {1 C5. 0, RF KNN . BP 25 [ 4 HL 4 2%
WEZAGO/HZ 0.343 1.830  1.000 0.011 PIRETE ZVAléﬁleJ?p O IR 4 b b 2
1 000 0. 340 —1.000  1.000  <C0.001 LVAS 2 22 B Wi SR, I3k 4.3 5. fUH 10
1259 0.171  —1.000  1.000  <0.001 P71 28 SO IR L PEAL AL R AE I 2R 45 PR E . & YN
1587 0.126  —1.000 1.000 <0, 001 YxJa i)y JBERL C5. 0, AUC 353 0. 858, A — &
2 000 0.190  —1.000  1.000  <<0.001 B2 W (8 s RFLKNN K BPNN &% AUC ¥ ik
2 519 0.333 0.515  0.855 0.161 2 0.900 LI F.EARESHIZEMNE. H3P KNN
4 000 0.736 0.670 0.592 0.851 R B B e AUC.961), WWE 2.
5 039 0.765 0.469  0.671 0.793
6 349 0.743 0.271  0.737 0.736 =4 EEEREEA y
YM, /Hz — - —
226 0. 366 7.090  0.026 1. 000 ks RS g
1 000 0.279 1.635  1.000 0.023 5.0 93.02 80. 00
AR R 0.652  930.500  0.472 0. 841 RF 93.02 85. 00
WBA e 8 {1 JE J1 F B9 WBA, - 3758 JE J1 F 19 KNN 83. 72 83.50
WM 5 Y Moy < W 81 7 F (9 S A0 1D YML R BE R ) F BP o147 7.50

SR
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x5 RAENLE LPERITEH

Hoi A FARE/ % RRE/ % AUC

C5.0 95. 00 95. 00 0. 858

RF 80. 77 75.00 0.916

KNN 95. 24 94. 74 0.961

BP 95. 50 87.70 0.919
3 it

AW EEFGT T LVAS JL# By 7 e % ik 45
RLIRHET WAL ML J5 ik ##52 T LVAS B 5B
LR, B, B & B LVAS L 5 5 RE L
WA SIERILEAADR F 2R, LVAS JLE
£ 1 000~2 519 Hz FAE ) WBA B EMKTIEH
JLE L TMAE 4 000~6 349 Hz S B i) WBA I &
mTIERILE, XF2Z5ATHES LVAS JLE Mk
B 2 /N I PR I EEL R T 1 S A O, T S ) &) oh
HRG WAL ALE . a0, 76 oh %55 B, WBA
F) e AT AT g 2 DXL ol PN HE T A% Ak 52 i 31 T E 7R
W 7 1) A FRRE L DL R T i B R B A L T
A S EE B B I AL R B4 b AT g
Foh B WBA T X — & B S
BRI IE 45 R — 3. i — 2B UE S T WAL GEA &
Bt LVAS JLEM S gL 5w,

HYR L AE AR Ay AT R BRI (N PR BE R R
4 000 ~ 6 349 Hz B WBA W il & AUC ik
F]0.700 A ELFESIEAE 5 039 Hz &b, AUC 35 )
T0.767. B MW X e . X—85
Z AR AR ) K A — B, R B WBA BELE & il
o H R GRS [F R ) 45 4T Y 75 BE S SR AT . A
M e b8 8 LVAS JLE R = e G ke,

BEAh . 3T WAT FIHLAE % > 3 K (1412 W 452 Al
ELA A A AR M R AT SR AR R OR A R TR
TERY LA T B AR AUC B35 3 1 0.8 A |, Hovp
RE.KNN 5 BP # £ 0 4% #5581 () AUC 53] 0.9
Pk R EEA R adtae. X0l ae 5004
2 HARTTLANE Z e AR MR WAT BodE
PRI B0 R AE FUE B A v SE 09 2 W i AL AT
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LVAS BTG P | ofE 6 12 Wi 438 7 8 T 2 A
BIEE

AR E KA ML R 45 & WAL #17
LVAS JLZ 75 fig 1 38 45 25 43 B R W 455 20 4 2 1Y
WFoE . T WAL MK A ML B AR 78 B R 45038 1)
N FVE AR B . IR T 2 F ML 53k A pl 22
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WAL $dis b & 095 B 38w T2 RCR FIRS 2 .

ARG IR AFAEH — AN, BVAS I 5 Sy [l Josi

SIS A TR T /DN o AT B A7 AE 38 5 i ey TR A

SIS S N iR = 2N = P A NS

A7 HTHE PR BIF 58 DL IR A BIF 58 19 45 28 A T

WATAE 2 Wi 45 A5, oK % 18 HoA ol BE 2 W LVAS

W R L AT B R R B N HE A SR s AE

K2R 45, 75 A ARk B B 58 rh i AT 25 6 40 BT . DL 4R

1512 WIT A 4 T R A 1 5 AU T T A 40 i T AR AR

A HIL 2% 27 2T B AL, oK b O P BB TH 85 5 WAT %

I (0 28 T 2% 550 5 TR B 2 ) BCAL, 4 VGG In-

ception,DenseNet ZEH1% |

4 Hig
AWFSE &I LVAS JLZE (1) 75 Be 1% 338 R 55 5 IF

WILEA B E 25, WAL WK 45 RAE2 W LVAS

J5 T B A B M (E L BT WAL R ML $R 12

Vi 452 78 EL A A v ) A P R RT RE L O WAT

I R R AT LV AS 1 84112 B 42 4L 1 8 R % #

D5 ¥ ABATY 5 AH DG TR Y 2 35 78 R R i B 58 rh i A7

PR FRAL LA AE e 155 20 % 1 i R AR e 1k

FEERR A EE YA PR EER 65 rh o

S % 30k

(1] B, KT RE K8 25 G IR 12 W ik o2 3 e[ ).
A B 5 IR M Sk A0 B 2R KL 2022, 57 (9) 1 1135-
1139.

(2] e, X0 KRR & 28 A AW ) 2= B o8 i e [T
] o - 5 A e Sk AP B 22 35, 2022, 46(3) : 162-167.

[3] Buchberger B,Scholl K,Krabbe L,et al. Radiation ex-
posure by medical X-ray applications []J]. Ger Med
Sci.2022,20:Doc06.

[4] Connor SEJ,Dudau C,Pai I,et al. Is CT or MRI the
optimal imaging investigation for the diagnosis of
large vestibular aqueduct syndrome and large en-
dolymphatic sac anomaly? [J]. Eur Arch Otorhino-
laryngol,2019,276(3) :693-702.

(5] XUk o 52, AR, 55 M JE 35 0 J8 0 40 75 2 Bl it
RERL W 25 W52 L], M IR - B 0 ok Sk 55040 Bl 2% A
2021,35(12):1068-1072.

[6] fhakvg 342, 0k, %, SE0 S i H I H 5
5 e M 58 0] 32 W R R A AELCT . i R
A W Sk 2 41 B 24 7 L 2022, 36(5) 1 376-381.

[7] Hunter LL,Keefe DH,Feeney MP,et al. Wideband a-
coustic immittance in children with Down syndrome:
prediction of middle-ear dysfunction, conductive hear-
ing loss and patent PE tubes. Int J Audiol. 2017 Sep;
56(9):622-634.

(8] TB, FJ=EE, 30l KT e /KA &5 A Nk B H SR
WO AE R R LT ], A BB 2 4 7, 2021, 19 (1)
16-20.

(9] SEWF 7 (2, T B, 25 o2 P 45 43 M M JE 380 1R
1 T A T U RE R LT e PR - S0 i i Sk AR B e R
2022,36(9) :685-690.

[10] Shahnaz N, Aithal S, Bargen GA. Wideband Acoustic
Immittance in Children[]]. Semin Hear,2023,44 (1)
46-64.

(F#% 216 7



« 216 -

s PR B S M e Sk 354D R 2

% 38 &

TE iz 22 B R L T ROR R4 RE 68 08 A8 3 TR
i

iz 3 5V RE 1 R O B R B R AR R
ST RBOR 5 MO A ] B2 4, BLAT Il PR Hf
JTHE.

Flak R B R 3 WU A7AE ) 45 o o8
&% ik

(1] A3, T3, )B4 MR Epley 5 5% 48 Epley ik
IBTT G F A R M W R P R R 1Y T R L R
1], BAR P BE 45 45 223, 2020,29(3) : 301-304.

[2] YuJ,Huang YB,Wang J. [The efficacy and strategy
of individualized vestibular rehabilitation in patients
with intractable vertigo ][ J]. Zhonghua Yi Xue Za
Zhi,2021,101(26) :2044-2049.

(3] XU, A=A 7R, {1k 9% 42 P VR T X = S8 3 9T &L
BRI AR AE R 5 L 3 B2 K i /N B B £R AR Y 5Y
mi ] 7. i 42 5 1k i 2%, 2020,26(6) : 921-923.

[4] Heydari M., Ahadi M, Jalaei B, et al. The Additional
Effect of Vestibular Rehabilitation Therapy on Resid-
ual Dizziness After Successful Modified Epley Proce-
dure for Posterior Canal Benign Paroxysmal Positional
Vertigo[J]. Am ] Audiol,2021,30(3) :535-543.

[5] Ay, BRakivk . e e, . Wi BE e &2 )N 45 s R
W S P o7 M B 52 AN U B A R 9T Aoy dr [ .
Hh G R 45 S S R B 2R 7L 2021, 29 (6) - 414-
417.

[6] mABEEZESMAEN =4, TEMAR R E BTN
o LR FRILRT]. FEM AR 425 ,2010,43
(5):369-374.

[7] Herndndez ED, Forero SM, Galeano CP, et al. Intra-
and inter-rater reliability of Fugl-Meyer Assessment
of Lower Extremity early after stroke[J]. Braz ] Phys
Ther,2021,25(6) :709-718.

[8] Rodriguez-Mayoral O, Pena-Nieves A, Allende-Pérez
S,et al. Comparing the Hospital Anxiety and Depres-
sion Scale to the Brief Edinburgh Depression Scale for
identifying cases of major depressive disorder in ad-
vanced cancer palliative patientss=CORRIGENDUM
[J]. Palliat Support Care,2021,19(1):126.

[9] Eagle SR.Feder A,Manderino LM, et al. Concurrent
validity of the Vestibular/Ocular Motor Screening

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(VOMS) tool with the Dizziness Handicap Inventory
(DHD among adolescents with vestibular symptoms/
impairment following concussion [ J ]. Phys Ther
Sport,2022,53:34-39.

Phiri P,Malunga SS,Phiri LS. Health-Related Quality
of Life of Nurses Caring for Hospitalised Children and
Their Families: A National Cross-Sectional Study[]].
J Pediatr Nurs,2021,61(3):157-165.

B R SCHA . AT BE BR A2 0N 450k 8 R P Bk 6
ML B AL 32 4 e R W 97 2043 B LT ] v [ o 7 = 45
A H B MR 24, 2019,27(05) 1 340-343.

Ajmal H. Sharif F, Shakeel H, et al. Berg Balance
Scale as a clinical screening tool to check fall risk a-
mong healthy geriatric community[J]. Rawal Medical
Journal,2021,46(1) :209-211.

LEWEHE. ERE.FE MENRALE ML
S/ NZ A R R AE B IR 43 A LT, v B A o e i
2021,16(9):909-914.

RUEHE, F R o s ok A AP B P P R
SR o B LT, A BB gk Sk 35040 B gk Ak
2020,55(8) :754-759.

W 5 PNEL R . DL AR, A TR M RO M R M
PERZ 2 B VEMP 28 B0 ilR R LT]. 1 &R K%
H- 50 R 22 42 . 2020, 34(5) :51-55.

S IR SR X B S, BRI E I R LI AL AT B i
P % 2= 55 RE 2 fg 09 A e M LT ). o i 3, 2022, 35
(2):148-152.

E SR T RE Y GRS A5 At w VT X R B P A
M2 TR E NG R R AT R[], I B = 445k,
2021,37(17) :2262-2265.

MOREER S i BURT » B T JE B A U 2 X T JEE A0 A 4 I
= O B AR R R I s AR T ] ih AR BR e 4k
2020,100(32) :2503-2506.

B . WUB . T BE D) AR R AR R AT MUE R A A
PR BE e B BT ] 4 3 2 24 5K, 2020, 35 (10)
86-89.

TR, B, AR & BT UE T & AT R
B INGRTE X M B 58 T By B I . 5% & 4P J 2R
7,2022,28(3) : 74-77.

Ok A% B #1.2023-06-13 %= B #.2023-07-26)

(L#% 211 70

[11] McCreery RW,Grindle A,Merchant GR,et al. Predic-
ting wideband real-ear-to-coupler differences in chil-
dren using wideband acoustic immittance[]J]. ] Acoust
Soc Am,2023,154(2):991-1002.

[12] Groon KA, Rasetshwane DM, Kopun JG, et al. Air-
leak effects on ear-canal acoustic absorbance[]]. Ear
Hear,2015,36(1) :155-163.

[13] Li A,Du H,Gao J,et al. Characteristics of large ves-
tibular aqueduct syndrome in wideband acoustic im-
mittance[ ] ]. Front Neurosci. 2023,17:1185033.

[14] Zhang L,Wang J,Grais EM, et al. Three-dimensional

wideband absorbance immittance findings in young a-

[15]

[16]

dults with large vestibular aqueduct syndrome[ J]. La-
ryngoscope Investig Otolaryngol. 2022, 8 (1): 236-
244.
Ngiam KY, Khor IW. Big data and machine learning
algorithms for health-care delivery[J]. Lancet Oncol,
2019,20(5) :e262-e273.

Duan B, Xu Z, Pan L. et al. Prediction of Hearing
Prognosis of Large Vestibular Aqueduct Syndrome
Based on the PyTorch Deep Learning Model[]J]. J
Healthc Eng,2022,2022.:4814577.

Ol A% B #7:2023-07-14 5= B #:2023-09-28)



