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Abstract Semicircular canal occlusion(SCO) is a surgical technique widely used for treating vertigo symp-
toms. It is primarily aimed at treating benign paroxysmal positional vertigo(BPPV), Ménieres disease(MD) , lab-
yrinthine fistula, and superior semicircular canal dehiscence syndrome, among others. This review aims to com-
prehensively summarize the development, evolution, relevant basic research, and clinical applications of semicircu-

lar canal occlusion, especially the application of endoscopic technology in recent years, and explore its practical
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value in the field of surgical treatment for vertigo.

Key words semicircular canal occlusion; vertigo; endoscopic ear surgery

M2 I5 A A B iz st i 3L A & s 3l &
BB TE I Sk S R L A B i g
b i A PR M B o A R R T1 0
TR B YRS, ) R AL 2 2 X R0 3 | AR T o i
PR R R BE RS LR . ANTERES 24 h NOR R
TR T B R M B &k ME AL #E PE X % (benign
paroxysmal positional vertigo, BPPV) & & %
ARG 25 35 m — A% L) b TR g U0 9 2 4F BPPV i
G AR A XU AT RERG AN 6. 5 %10 1297 I Rk
538 O T AN [R) 0 9 PR B 2 ) ™ R L )
BT =L YNGIT N EWXE LR IR IT, FEE
P A R T RE e Y H IO PR L R
AR RER I 1Y I BE A 1 02 2 8 T 2 iR T
IR RE % 15 2 2 i o A5 X 25 W36 7 JC 250 A il [ 1 s
SRR R R D AR AR s I B B AH L A8 SRR
KIEATIRIY . BRI BHW I 2 4 B | 4E,

R AREB Bl A AH S A A X 8 #BAR R B (No:
2023AFA038); ® E & A K % | B (No:
2021YFF0702300)

VP HB R F R G E R IR A B RS R0k K # s
A (KX ,430022)

BAEESH . INF L E-mail: sunyu@ hust. edu. cn

Frazier T 1908 41 I IF J& 48 )5 i b 5 A 5 U1 Il
555 DX Pk 2236 97 Mg S e,y LS B9 58 5 92 Bk
BEE TR, B4R BH %€ R (semicircular canal
occlusion, SCO) PR H X iZ 2 M A7 s 45 il 5 R4
Wr SR B AR E Tz W TR K . TR, oK i 3 A
RUFNG RAF 58 2 28 % SCO {7 A L F 5 2 fiE
S A FE RSB N AT TGO, ASCERTER
SEBEAE AR FE R il R B 2%
1 SCOM%RE

W AP R J7 U T AN 6] i H g ml Loy
=BT X AT BE R RS e AL R T AT R TR
BT OXT I JE % 3 3 (8 1% BEL DR P T R 5 B X 32 i i JeE
FHWIRER E & F AR, SCO Z7E LA 54
IR A R I A I A b ) AT A E
i L0 B ZE B3 BH Ve P 9tk T W U 3l K - A % A
iUt 2 5 T R R, DA A ) R AL R T )
K1 F ARS, Parnes fil McClure F 1990 4 B Ik
St 248 3L A 5 P ML B ZE R (posterior semi-
circular canal occlusion, PSCO) , H T 18 J7 IX & 4iF
W H o AR R ZE 1 4R DL B/ BPPVY R
FLFL A 2 DT R L #, PSCO 1 T AR ME B2 K B 13 AR

J. issn. 2096-7993. 2024. 02. 008.

Sl AR I A2 I, A B ZEAR LT, Ifi R H- Sk 3k 4R 44k, 2024,38(2) : 122-126. DOI1: 10. 13201/




%2

SIS TR S < 123 -

XTI AR AR SR 45 3] 1 T iz 9 I JF s
T RIFMYT R, JE4FE K, SCO B8R F I8 97 i
1052 W g i g Je 3 . HEUIR T 10 3 B3R 97 3K
. SCO RKXWHGF 1~3 A0y #0488 BH 28, Hoh
A2 B BH 28 R 22 Ry 7K OF- 28 A I TS 2R A A B
FEHAKFEMER S LR AE L2, 7EImIK =
A2 S PH %2 R (triple semicircular canal
occlusion, TSCO) I 5 A 117 » B 2 45 il %4 5
mt L HiEgg e Bm F AR R, SCO AA
W PL S R R AT ) AR R R L B A
T RE ) R4 B, R J5 2% 1 i B[] B, DA S b A
e S H R, A5 3 1)z

2 SCO WERFR

HIRE D RE 3 2% 1 s W AL 932 T 02
LA S5 F T D) REAR G R BE 9, & I SE e 45 2R o 52
M SCOZEE TR | Ewald 2N HE 19 i
KRITRET —F 4 K Canal plugging B F AR, BT
REL VAT 1A 78K T8 140 3L 20 - T I A 2 U X 73 38 8 3 33
PR . 3 25 O BN S, SCO AT 5% 4 BH I8 >
FILAE R £ Jo0 R R ) SRR 2 {BLAS B i i JRE A 4 |
B AR AT met S A A 4R i Sk R E -
R [ 5} (vestibulo-ocular Reflex, VOR) I 5% 45 5
FWT,SCO AT LA 25 H 9 55 54> 2 LA 0T £ i
JE S AR BT L Y i AR K KRR A P A
b PA JE A T IR R BOK B RL, F RS 120 d AT
TSCO F WL A S Wr 52 F1 AT KE o BE AT 45 5 1 Bl
AR R TSCO AT A7 2500 B F WA X i e A ik B2
R RO IF BTN BUK 2 Z e, e
TEE B 5 A BB S5 s A A |, SCO 1997 A
FEN T RUE

SCO Xt W 9t U i fEE W EE M A R, 2
300 B S EF ARG A [R)F2 BE A W 7 R
LI SCO Tl [ P 1% 2 K AR I A 5% b BE W )
e g L A2 B T BRSO L Oy B A
MAETESNAR E RGP a9fER . LA & SCO TE I IR
16T T RE B A A . Wang 5519035 /N B S2 ite
AR B ZEAR T BN BUE T R T AREH
X H2Z Bl T S D RE AT B A M A 45 R s B
3 R R JEE 1) B 40 MR A0S TE R L R B R A AR
PERNZ 0 130 42, 45 s T A~ 2 2048 BHL 8 RO 23 il IR
ANERTE R T 7. A2 HLAE B 28 S5 AR 2 R
i Ui 1 Ty i o X E A T B 149 T g TE W 5 el X
Pt 8 RS BB 1 A5 3] T uE s,

ARG R VAT O8O K k2 SCO AR5
LAY REAR . — e AE 2 I ATk & . Zhang 45 %t
WK EREAT T 8] SCO, I 38 2 1k P 3B 1 45 & =
ARCORE €, 1 RN Ah 2 R I W YT AE T RE P A%
(medial vestibular nucleus, MVN) H 5-38 {6 iz Y

ARk, g R, B K S 2 R BH ZE BT B8
MVN i 5-F2 @K, $d7n 5-F% @ ke ol E7E P
WX AT RE A R b R R AR .

LERIANG S 0 I N S N i B S R P S NS
SOC H i 5 FH ) 38 € b1 B, Agrawal 2874 A
5 LR LLE K A A R I A JE ZE A R
fF . SCO Jir 5 25 1 Wr o7 41 2% 28 B R 19 & A= 8 0
I AETF I REAR S /N . Kwok %620 fifi B _F 2 AL
ARV - RBRL, [ AR a8/ B8 LA,
NEWT N T 0 5 RO L0 5 Fhobs ek B 3E 2
R T 45 H R INLIA 55 8 I 1 3 3 A ) e
INTE R B SRBIUE L% (<50% vs 100%, P
<<0.05), HH ¥ 5 R MW &0 1A B B/,
AT HE A2 PR R B 0 55 BIL PR T s R 4 4L A A
B A5 RS 700 2 18 B0 L Sk B I sl A R
A5 Ak AT BE T B AR D AL NS N B . |
THAEH i, B HA R0 Y 2 ge, it E i
Bz WU A5 AR R o B RT AR RS e
HAUE A 55 R F A R AL,

3 SCO WA R A
3.1 SCO FdE N iE

SCO B8 & H T 0 97 BZ 2= 529 o M\ B B i
JHT BPPV, M J5 & W4 |~ 2 4 J2 3096 I WLk 1
JeBE H A REAR X Z —. Bksh, SCO ik vl H
TIRIT A B 5 Lok 248 A 1E (superior
semicircular canal dehiscence syndrome, SSCD) 5§

BPPV J& Hif & J&l Bl 1 2 09 S5 i DL TR 2%
AR L AR R M L AR R RN 2. 4% .
1.6% 1 0. 6%, BPPV K& Rk & M. #i Y 1)
9o FHLAE BRAIL 1 o ANV A H RS A & BIL TR o
HMAESAE" . SRR EEEZ A E MBI
SiE RAT AR 3 22 i, (B X T 0 Bt [ ¢ BPPV i
AT AL 2 T TR B PSCO™ . H RTIA
J9 . PSCO I 3 b BH W7 J5 2 FLA b iy sk 2 3t 30
TG IT 5 2 MAS BPPV, A8 [ T 80 L # 25 1) b
AR, PSCO T AR ME FE B AR H I % A 5 />, & H v
BPPV SMRHGIT o e o iz R A, RH
R M P 7 M B2 2 12 W RYR YT 4R RS (2017) 45
X TIZ WG 2 TR E AL IR, 2200 1 4E DL |
FE 0 B B AL E LR R IR YT SR oA HL T B ™
Z BRI XA M B 3, 1T 2% AT SCOMY

Mg e e — RN H P, FERA AR E K
VBRI RZ 2 A A I B M A I8 Wy g 468 2% L B H
%, % 5 R AR RESE BT RS 20 min~12 hPY,
o R 5 0 U0 1) s PRAE B2 58 AR B, R 2802
TAA MD g B 5L Al 2 PN Ibk 297 P ER R R L 21 ik
1% R 7 ask e I H MBS A A 2R R A P A L R e



< 124 - s I - 45 A e Sk 351 b ) 2%

% 38 &

T 21 A0 bk EL BT B L 5 RS K IR A AT 51 & % %
M JE 9% I IR 7 B AR AR B B2 1 O s e As , iR
HPRYT B E N R FARIGIT . R IR A e R
W2 W AT 48 (2017) , TSCO & T P4 9 4 e
BREE SRS =R E NRERTF RIS
HRAFANT 50% HARPIFRZEN B EHD,
SCO IR YT 1 JE 5 0 1) 5 22k e, i o i B 2k
B INHE L FEAS 5 BR AN [5] 4E  BK 4 A0 50 T RE , n] R A
W 3 R E A7 25 T RE .

PR R L BR Ry S R I R Ik ] PR
S E IR T R R O B I BRE L 8 R i IR TS R AR A B
WS, KB B A JE R A PR R AR
] R 8 I F R AR AR SCO, R 32 41 8
AR, FAR KSR TREfAE 2 5. AKE R
ARG P A 0 A 205 E B /0 I BN kS AR B AR Y
PR Be Ak, B R A R R BE L AR HLAE B
R BE R T 3 R E ) R AR 2 5 i R e B AR
FIPRE H BT E a2 ) FREY,

RS R A AE T 1998 4F i Minor 450
BRI, B O R ) SR O KRR
8 1 T 0 o ORI 3 0 P R L & s L T BE
PR P Y B 2E = %7 . SSCD H i £ WA YT
T T ALHE 48 B A Lo L B ZE R g AL R
AR FE RS IER . 550 SCO M LL , 7 SS-
CD A A Al F A7 B L 150 i S 2 6 32 B2 00
EXEFE )T AT T A SRS I s K A K 8 B
T T DT RA AT SEL SE RS A 1) AU
3.2 SCOWFARARR

SCO MFARARA FE /3 SCO H TSCO,
A5 H Al T R o P b R B A . e Ab,
HRAE T AR A B 10 PR ], £ R AR 222 18 7 3 S
FFEEMAEZR. 5K SCO FEZH 5 MY
O B BRI S 5 2R BRI 5 1T SCO™

SCO J& FHige R B F AR L5 11H SCO R H
HJG kY0, AL R AT A R AL, 2 05
IR AL, TR B A R . o0 RIS R R0
BIE K SR AR A S0 B8 A 550 Bk
2B BRI S 1 RS I R e LA R A AL
PORTIE R =g W NG A A R R e g A T
Je e HUAE P9 58 A gk G B BH ZE . Y5 2k BAE BB
FEJ5 WK T B Ui » P9 R B R BB U ) R 4 B
sk, PRUTTT BEL L 7 065 0 O ARk o A AEG T 2 B A X Sk S A
TN BE 32 B A S L T B T R R, A 4 o
TR, MERERBREN LR, N5 Tl
DR T 355 A b O 2% v B ) 5 4 L JH R R R R 9 LR
Wiy K. ATHE T B8 T 440 HE A B K
SCO, FH T3/ 97 JC 52 HIWr g 4 0 [ 1 4 e 3% 9 1R
FHEEE BB T SCO &, TR O . RiE

TCFAT S T AL FL 0 AH N 48 4% L JC - J8) JFR A UK
BES T2, WHRERIT TR HE AR
TSCO MFEZR . MM, AN HE N BT AR Bz 4
JHF W7 4 22 988 | v B B 8 45 L At B R e AR
ZE LT H N B R B R A H L a0 B
BRi BT i R B T R LT L O 4R /N R
T AR AR % A 0 A B ok S R

TSCO X F #f J& ¥ 95 1 2 8 7 2 o U, 24
30 % I B BT ) T B L R v S R K I
S N FANA i L Si= = D0 W NI T s W 2 )
G BHLZE 7 SR AIE T RO BEAT AT L R B A2 B
BH ZE AR Jo — A2 B B 2E B 7 U7 7 (R B8 b g
TSCO - {H % 2 3 5 A 2CF 3 8K T TSCO,

AEE N 2 BT AR L & otk
FUS o B ZEAR . 22 sh ik Ik 52, 1 0t Ot B by
B2 B H AR AT v g e R A SR S 2T A A i
P42, DT /0 P A B 0 3 (B 77 A8 2 R4S T 26 R
SEAM A EE . Kartush Z£14 0 CO, #0617
FILE T 1 BELZE AR L BIAE T R ARl B ok 2 LA 1 o o
Jei s L CO, BT 12 B 4 Rk i, Al > A0 A5 4% 4
P ZE ., MR AR AR v R T | SF 4 BT E 2R AL AT
LR 1 JE 2 LA 2 FL AT P IR B 0 0 XURGS D /b ik
AR R S5 A G WA EE R T RE. B Ab,
Nomura 25" 4R 38 7 1 6 76 0 B N B 8140
J5 1 R AN ERE BPPV &%, 8 & O R s
ML AR A T 28 il B E MR . PR B AR
B TE AR WA AE A FEWT H 45K L TG R TR O e A
) A X T 3 B ) S TR R DS A 2 R R B
HA 7] BE 2 RIS 2 RS 5 T ) R DL B R B L {EL )
T REEAR B BF 58 AR 52 He 2 4k
3.3 SCO AR #

SCO R ¥ K N B, BT LLAF A6 7 S B35 pih & k
W 345 2% AT RE T RE 2 40 KRS . A B 9 Ak
SCO X W 5 5 1if B2 D) e A S R XT 6 6] SCO A S5 &
FHHEAT T oA 6 AN A R BE DT L AG T B 3 AL R
FER G Sk bk b iRk 56 L #E RHR T JE 7 2 L
TR LA . B9 & BT 62 5 R EE T AR AT 7E A2 S
BN [ A B K A2 K A2 R R A2 T 1 A B
[E) R BB i S DR B = X i E I RE R G B LAY
PEAN , 25 R oE 5 1 45 RAFAE 22 53, R G ME Rl
PEAl SCO i Wr 52 F1 AT BE Ty BB 5% e A 5 22000

FOE 5 W A5 A S T JEE 5 B 9 ) K B R 2R 4 A
M7 L H 22 RO 5T G R T AR B — o T
PR, 0 H & AR 5 = W 45 5 &2 B SCO st
FERZHE BT . SCO RJG 2 K AR A W 11 4t
B AH FE R 22 A J5 v £ 8T ik 2 R R Rk
Sl RV K 22 B R 3R I R JEE D) RE AN T ) 7E B
VU1 E) F5 22 WK B ABAT A —3 43 B 2 B A



%2

SIS TR S .

125 -

B0 . — IR A [l B R 3 K T 7 8
SIS 16,72 i HE 9 e B B % 1 %
Yy 10907

ETUES

I A 35 19 P WS A7 7 25 w28

&% ik

(1]

[2]

[3]

(4]

[5]

L6]

L7]

(8]

(9]

[10]

[11]

[12]

(13]

[14]

Bisdorff A, Von Brevern M, Lempert T,et al. Classifi-
cation of vestibular symptoms: towards an interna-
tional classification of vestibular disorders [ J ]. J
Vestib Res,2009,19(1-2) :1-13.

Neuhauser H, Leopold M, von Brevern M, et al. The
interrelations of migraine, vertigo, and migrainous
vertigo[ J . Neurology,2001,56(4) :436-441.

Kerber KA, Newman-Toker DE. Misdiagnosing Dizzy
Patients: Common Pitfalls in Clinical Practice [ J].
Neurol Clin,2015,33(3) :565-575.

Benecke H, Agus S, Kuessner D, et al. The Burden
and Impact of Vertigo: Findings from the REVERT
Patient Registry[]]. Front Neurol,2013,4:136.
Oghalai JS, Manolidis S, Barth JL,et al. Unrecognized
benign paroxysmal positional vertigo in elderly pa-
tients [ J ]. Otolaryngol Head Neck Surg, 2000, 122
(5):630-634.

Frazier CH. Intracranial division of the auditory nerve
for persistent aural vertigo[ J]. Surg Gynecol Obstet,
1912,15:524-529.

. RS AR = SR R R R [T AR H A
WA I 3k BAMRE 2% 3 2015,50(9) : 710-711.

Zhang D,Fan Z,Han Y,et al. Triple semicircular ca-
nal plugging:a novel modality for the treatment of in-
tractable Meniere’s disease [ ]J]. Acta Otolaryngol,
2016,136(12):1230-1235.

Parnes LS, McClure JA. Posterior semicircular canal
occlusion for intractable benign paroxysmal positional
vertigo[ J]. Ann Otol Rhinol Laryngol,1990,99(5 Pt
1):330-334.

JRIEE L BEIR R T B AFL R R 5 20k A B ZE R
TRYT 0 [E P A e B T R A LT ). AR R A e Ak
2016,14(4) :446-50.

Bohmer A, Henn V, Suzuki J. Vestibulo-ocular refle-
xes after selective plugging of the semicircular canals
in the monkey--response plane determinations [ ] J.
Brain Res,1985,326(2):291-298.

Ghanem TA, Rabbitt RD, Tresco PA. Three-dimen-
sional reconstruction of the membranous vestibular
labyrinth in the toadfish, Opsanus tau[J]. Hear Res,
1998,124(1-2) . 27-43.

Yakushin SB, Kolesnikova OV, Cohen B, et al. Com-
plementary gain modifications of the cervico-ocular
(COR) and angular vestibulo-ocular (aVOR) reflexes
after canal plugging[J]. Exp Brain Res,2011,210(3-
4) :549-560.

Yin S, Yu D,Li M,et al. Triple semicircular canal oc-

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

clusion in guinea pigs with endolymphatic hydrops
[J1. Otol Neurotol,2006,27(1) :78-85.

Ewald J. Physiologische untersuchungen ueber das
Endorgan des nervus Octavus[ M. Bergmann, 1892
324-324.

Smouha EE, Inouye M, Sobol LL, et al. Histologic
changes after semicircular canal occlusion in guinea
pigs[J]. Am J Otol,1999,20(5) :632-638.

Migliaccio AA,Schubert MC, Jiradejvong P,et al. The
three-dimensional vestibulo-ocular reflex evoked by
high-acceleration rotations in the squirrel monkey[]].
Exp Brain Res,2004,159(4) :433-446.

Yakushin SB, Dai M, Raphan T,et al. Changes in the
vestibulo-ocular reflex after plugging of the semicircu-
lar canals[J]. Ann N Y Acad Sci,2001,942:287-299.
Wang T,Liu H,He DZ,et al. Occlusion of two semi-
circular canals does not disrupt normal hearing in a-
dult mice[J]. Front Neurol,2022,13:997367.

Money KE, Scott JW. Functions of separate sensory
receptors of nonauditory labyrinth of the cat[J]. Am J
Physiol,1962,202:1211-1220.

Paige GD. Vestibuloocular reflex and its interactions
with visual following mechanisms in the squirrel mon-
key. II. Response characteristics and plasticity follow-
ing unilateral inactivation of horizontal canal[J]. J
Neurophysiol,1983,49(1) :152-168.

Zhang K,Li Q,Xu J,et al. Unilateral horizontal semi-
circular canal occlusion induces serotonin increase in
medial vestibular nuclei:a study using microdialysis in
vivo coupled with HPLC-ECD[]]. Analyst, 2015, 140
(11):3846-3851.

Jung DH, Lookabaugh SA, Owoc MS, et al. Dizziness
is more prevalent than autophony among patients who
have undergone repair of superior canal dehiscence
[J]. Otol Neurotol,2015,36(1):126-132.

Agrawal SK,Parnes LS. Transmastoid superior semi-
circular canal occlusion[J]. Otol Neurotol, 2008, 29
(3):363-367.

Kwok P,Gleich O,Spruss T,et al. Different Materials
for Plugging a Dehiscent Superior Semicircular Canal:
A Comparative Histologic Study Using a Gerbil Mod-
el[J]. Otol Neurotol,2019,40(5) :e532-e541.
Neuhauser HK. The epidemiology of dizziness and
vertigo[ ] ]. Handb Clin Neurol,2016,137:67-82.

Lee SH,Kim JS. Benign paroxysmal positional vertigo
[J1.J Clin Neurol,2010,6(2) :51-63.

Ramakrishna J, Goebel JA, Parnes LS. Efficacy and
safety of bilateral posterior canal occlusion in patients
with refractory benign paroxysmal positional vertigo:
case report series[ J]. Otol Neurotol,2012,33(4) :640-
642.

Parnes LS, Agrawal SK. Atlas J. Diagnosis and man-

agement of benign paroxysmal positional vertigo(BP-



« 126 -

s PR B S M e Sk STAD R 2

% 38 &

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

PW)[J]. CMAJ,2003,169(7) :681-693.

Hh A B 0 Sk BB AR R 2 DL Sy AR E
L5 G Sk B RL A A 2x . MR R M AL B M IR = 12
W FYA T 48 B (2017) [T, o 48 - B 0 o Sk S50 B 2%
#,2017,52(3) :173-177.

Basura GJ, Adams ME, Monfared A, et al. Clinical
Practice Guideline: Méniére’s Disease[ J]. Otolaryngol
Head Neck Surg,2020,162(2_suppl) : S1-S55.

Hh A B 0 Sk BN AR R DL Sy T AR E
L WA O Sk AR 2 40 25 MR R 12 W R T 3
(2017 [J]. o 4 - 5w ik Sk 3040 FL 2% 7, 2017, 52
(3):167-172.

Rosito L, Canali 1, Teixeira A, et al. Cholesteatoma
labyrinthine fistula: prevalence and impact[J]. Braz J
Otorhinolaryngol,2019,85(2) :222-227.

Meng W, Cai M,Gao Y,et al. Analysis of postopera-
tive effects of different semicircular canal surgical
technique in patients with labyrinthine fistulas[]].
Front Neurosci,2022,16:1032087.

Minor LB, Solomon D, Zinreich JS, et al. Sound-and/
or pressure-induced vertigo due to bone dehiscence of
the superior semicircular canal[ J]. Arch Otolaryngol
Head Neck Surg,1998,124(3):249-258.

Ward BK, Carey JP, Minor LB. Superior Canal Dehis-
cence Syndrome: Lessons from the First 20 Years[]].
Front Neurol,2017,8:177.

Wang E,Liu B,Wang Y,et al. Occlusion of the Later-
al Semicircular Canal Through the External Ear Ca-
nal: A Case Report[J]. Ear Nose Throat J,2022,101
(10) : NP447-NP450.

AR R INVE. BN T &5 E- 0 A T
RO 1) ke STk BB LT ). AR BB A 2k
2021,19(4) :728-730.

FRE, T b, 9hT. BT v H AR R TR 4 2
PROFLT ] o [ 8 0 ofie Sk B4 B, 2019, 26 (7) 2 366-
369.

LgEAE. THH . L5k, F. HNRTFREEL A

[41]

[42]

WIEB AR vy [T, I R - B WA i Sk A A A A
2018,32(6) :427-434.

Anthony PF. Utricular macular ablation for benign
paroxysmal positional vertigo[J]. Ear Nose Throat J,
1996,75(7) :416-421.

Kartush JM,Sargent EW. Posterior semicircular canal
occlusion for benign paroxysmal positional vertigo—
CO, laser-assisted technique: preliminary results[]].

Laryngoscope,1995,105(3 Pt 1) :268-274.

[43] Nomura Y., Kobayashi H. Laser irradiation of the

[44]

[45]

[46]

[47]

[48]

[49]

semicircular canal:occlusion of the canal or duct[]].
Acta Otolaryngol,2012,132(1):106-111.
Stultiens J, Guinand N, Van Rompaey Vet al. The re-
silience of the inner ear-vestibular and audiometric
impact of transmastoid semicircular canal plugging
[J7.J Neurol,2022,269(10) :5229-5238.
Maas B, van der Zaag-Loonen HJ, van Benthem P, et
al. Effectiveness of Canal Occlusion for Intractable
Posterior Canal Benign Paroxysmal Positional Verti-
go: A Systematic Review[]]. Otolaryngol Head Neck
Surg.2020,162(1) :40-49.
Mantokoudis G, Saber Tehrani AS, Wong AL, et al.
Adaptation and Compensation of Vestibular Respon-
ses Following Superior Canal Dehiscence Surgery[ ] ].
Otol Neurotol,2016,37(9) :1399-1405.
Ahmed RM,Pohl DV, MacDougall HG, et al. Posteri-
or semicircular canal occlusion for intractable benign
positional vertigo: outcome in 55 ears in 53 patients
operated upon over 20 years[]]. J Laryngol Otol,
2012,126(7):677-682.
Agrawal SK,Parnes LS. Human experience with canal
plugging[J]. Ann N Y Acad Sci,2001,942:300-305.
Walsh RM, Bath AP, Cullen JR.,et al. Long-term re-
sults of posterior semicircular canal occlusion for in-
tractable benign paroxysmal positional vertigo [ ] ].
Clin Otolaryngol Allied Sci»1999,24(4) :316-323.

Ok A% 8 #1.2023-11-20)



