—970— FF I R 22 AR 2 2022 4F 12 H 45 27 4545 1230] Chin J Clin Neurosurg, December 2022, Vol. 27, No. 12

- F

M NBED 2 CIRE G AR BT ARDIER
R BT 220
WMk RRE A L WNEXR

(HE] BH BTN EHIE T2 ORE R Al BT ARV PRI 2R RCE . F3E BT 20194E 5 7 =
20224 5 H s N BRI A AR 22 CREE IR AT ARIGYT Y 16 I h BT M 2T I R kL, S5 5R 16 flMRg X 4 IR , b
2R R 1405 (87.5%) , K5 T 2 T HEAMKPE House—Brackmann 734% [ 2%5 (5], T 26 6, IR 315, ARJ5 JTCHiE s K i i
Y RJFHTT3~24 1, 524 MRUESEAR WM A2 % o 518 P2 N Bl B W = AR UTBR DB R b BT b 229 , A5 B Tk /D>
TGS , D R WG S50 F AT , AP T A 22 D RE , B2 e e A DIBR 3

([R42IR] Wrih 298 WIT A s CARSEIS AR s P2 B s NI s T PR 20 g

[XEHS] 1009-153X(2022)12-0970-04 [ ZHk#RERD] A [FEEBZERIES] R73941;R651.1'1
Clinical efficacy of endoscope—assisted microsurgery via retrosigmoid approach for medium to large vestibular schwannomas

YANG Zhen-xing, XIONG Xiao—xing, DU Li, JIAN Zhi—hong. Department of Neurosurgery, Renmin Hospital of Wuhan University,
Wuhan 430060, China

[Abstract] Objective To investigate the clinical efficacy of endoscope— assisted microsurgery (EAM) via retrosigmoid (RS)
approach for patients with medium to large vestibular schwannoma. Methods A retrospective analysis of the clinical data 16 patients
with medium to large vestibular schwannoma who underwent EAM through the RS approach from May 2019 to May 2022 were analyzed
retrospectively. Results Tumors were completely removed in all 16 patients, and the facial nerves were anatomically preserved in 14
patients (87.5% ). There was no postoperative cerebrospinal fluid leakage or intracranial infection. House— Brackmann grade [ was
achieved in 5 patients, grade Il in 6, and grade Il in 3 after the operation. The follow—up ranged from 3 months to 24 months. MRI
showed no tumor recurrence during the follow—up. Conclusions For the patients with a medium to large vestibular schwannoma, EAM
via RS approach is helpful in reducing the surgical trauma, reducing cerebrospinal fluid leakage and other complications, protecting the
auditory and facial nerve function, and improving the rate of total tumor resection.

[Key words] Vestibular schwannoma; Endoscope—assisted microsurgery; Retrosigmoid approach; Clinical efficacy

Ut iES b Sl MRS e ey )i )
g AR, 75%E IR T LT, DOk A T
B8 73, 240 oy AR /I i £ e JeE 19 9090 B it 4 ik
T 1) 8% , S N W IE A /1N Ay X e o i DL A R A
FiJE™s BEAE AP AREOR A K R BORE F A
SiivIRE A UK | e 2 R Ao 22 D RE R AT AR I A
gD B G T I G . T R VIR AR T — H
U0 TR 22 B HE S 22, 2 S B0 RE SR ATENT )
B HAT, M2 N BEEOR T2 0 TR A

doi:10.13798/j.issn.1009—153X.2022.12.004

FETH S HRBEAEFE4 (81870039) ; L A KR 98 4
(2042022kf1216)

PR AT - 430060 BRI, IR F N R EBEA L AN R PR2%  REE
B RARZD RIRRHCRE Sn)

JHIRAEE « 5% , E—mail : zhihong@whu.edu.cn

LB TR AT B IR AT ek D AR i A L
P AR S5 I K RE I DR B TH A 28 FIVT 6 D) RE
20194F5 H 2 2022 4F 5 A R4 MBS i
28 CRFE R A BT ARG K h AU #h 2893 16 ], B0
E{FSI=R/(1

1 BRI

L1 —f& T4 166, 594, <74 ; 4F#% 33~75
2t 2 H~15 4. B IR0y I T R 13 41, )
TR 36, w9 ), AR IE T 8 3 1. AT I f
Z e AR House—Brackmann 73-2%'%: T 2% 8], T 2%
61, M2 16, VS 1. F4k WHO Wt J135 55 74
D EREE 245, RS T ), EE R 4 A EE R 3. AR
FFE MR FERET ), IR RIS AR EB
PRZE B2t

2 BRFHE RETHITHCE % )2 CTHE



= I R 2 MR 20224F 12 A 5527 %55 12 Chin J Clin Neurosurg, December 2022, Vol. 27, No. 12

-971-

3.0 T MRIFH , AR ¥4 52 106 W i 175 & A S e
Kot W i Az D i R/ Clib A7 e K A% ) 36~62
mm , “F3 46.4 mm; F2 95 Koos 732%™ . M4 7451, IV 2% 9
B, W87 & FLAV S 4l T (g7 SR AT 1
R, R s A ek 3 4

1.3 FR&E7F DM T CRFE G AREIT i, 2850
M B ORFE L, L EMSE, T EHa RN,
K/ 4 emx3 em,

1.3.1 M i Kb a9 ik B 0%, A R T
ST 5 A Fi 8- [ 552 242 T, BEBIORE b ik
B, Foor R BRI/ NI A X, ISR BRE 5 = S 2
e A T AE A T RS A B O R R
T U2 1A o 2 W 000 9 52 7 A DA T R 22 R AN
SRIG, S ACBE T s Mg 25 i ) VR J2 0k O 6 2 ) 0
FL A B G S A7 e g e N D . /N £
DX Mg KR VTR 8 S5 3 B8 2 b e DRI, A
3000 25 N 45 (2 STORZ R PE N 45, 4854 17 em L BT
F£4.0 mm) , /N0 22 £ P LSRR A e 5 i T v &% )
FHENE EZN Ko L E2N 2y )7 QAN [ W we) i 4 IK=45]
KF PR P DI T TR 1 28 e S B | ke M
KT it BEZE R o ARG, NPT IE 11 7IN0 3] 5 g
SRR 28, T B0 43 B8 ) DD R S, A e i A
U2V b €y I GBS INR S R 2o VA= v L AN
i £ DX g8 U1 5 6 e e, BT T LA BH Jiss v 4 7 55 P
15 L PR 28 R I A

1.3.2 WP AT B 69 &8 32 PIWTIE M1 AL 2 e -5 i
JEORN T fpe ol B A S R B T ) D IR
IV 3k B B 78 43 2 5% 9 T I8 N R R b, — R R
5.0~6.0 mm. FH48 7] Y) I 55 N T8 R S T
WRE A 3000 28 N5 22 ) B LR PR T T 1R 3% 4% e
LA T A L L RE 2T e S 4
i DI JE A 28 b 3R B Y I, ok oo IR Bl e
ek, Py IE R IRV B , B N BE R R 4y
B TT R 28 T o 2 B A 2, TR 38 e o 8 A
HIIRE , P2 L T 140 UL B35 595 1) P9 T 3 )i B 1)
HBE A LI, T LB S LA
PR ILZE A= B RS 1 , et S Ve . #8101
T2 100, 285 BRI, SR A B, 7 )24 G LA
FRZ K

2 4 R

Jif 987 4= U) B 16 B, T p 28 i AR B 14 6
(87.5%) , A )5 i 2 T HEHK 3 House—Brackmann 43
G195, Mo, M3 H. 16 HIA 5 HEL

A IUETN W . ARJEWT IR E . R
Je HERR PR s A 145 R O R (RS IR
ST 5 R o A TRl W e A 151 ke SRR
Ko 16 BIAR S5 RETT 3~24 1 H , A MR A LR 2
K(E1.2),

3 it it

KA Wr bf 22080 55 00T TR A 8 T IR 2
AL RN R P2 OR[N R Bl
NI JE T B SCA E KO R YT, — Bk e gk
¥, AT G RN ek T TR AT, Bl
TR AR R 3G S, T ARME FE KR I I R 1Y) R A 2%
WG = AR, BEE M A NS BRI
R AR A 28 B AR B I B R B R 2D R R 8
S FARIBITROREE T S 2R, s N5l
Wy S AW TR g TR e 22121 9 AR I I e 1Y) [+
ik, At g 4 DTS 285 31 B 4 e, A T T et Ay
T

P28 PR 8l AT L e 2 R AT PR T 38 g 1
A W R 52 e ) JLR I U0 53 e Hsg o) Ay e
SIEN R L2 EOF Al VNN £ T L 2 e o R LTS e
W TTE R 28, IF W) SR AT i/ N 71X, W7 it
ZRIRE 5 e AR R PR 3R 7 T P W 18 e ) Bk R 1
McKennan"" JG (i FHA 28 4 el B A F AR UIBR A
HIB NIt 29 T e B BT A28 . Valtonen
SE AR TR YIRS A S P T T PN R
Z29R8 78 o], fif PP 22 N B B N T TE B, 30 11 471
P SE A IR sR A I E M NS B T i — 20
WIRYIR . SCRRFR 18 W pf 2298 AR T 28 ) R FR
RAE T3%~93%"7""  AFLIH] Pt 25 fige 417 O B2 0T AN B0k
H AL INRERSEH . Sobieski ZEH73H 141 7
2RI R T A 2 DI Re IR B R (H-B /3 1~ 90
53.4% , Horp AR K F 3 em W #2908 K 5 TR 248
IHREAR B RTE 35.7% . Zhao 25418 33 (| H AR K T
3 em MY WP 298 R 5 TR 2L D RE IR B3 6K 27.5%
Springborg & 7B 1 244 il A2 KT 25 mm Wi 28
TR G T RE IR B F8N 55.6% . A3 16 il K H
TR i 28980 A T o 28 it ) R P8 R 87.5% , R
P2 T REIR B RN 68.8% , AL T ik SCkdiiE , v
e SHATR P M NGB M FAGE I, &
MIEBAT IR NTIE G, s NG T SR N
WTIE PN R AR A, AL 30000 248 N 48 K 4 B AL A
NLEE AR L, T LB 7 DA 1 U8 70 e 6 JE A K i
28 TEOR BT I RtE OL T, T LR B MER BEATT IR 3



—972—

FP I R A 2 AR 2022 4F 12 F 25 27 855 123] Chin J Clin Neurosurg, December 2022, Vol. 27, No. 12

] e | \ RASY

Bl AEMEXFAZBIZNEMI TELREBGART
BT RATE B AR PA TR

A. RAT MRI #b4238 3% 2= AP JB AL T AMAR DI A X, KR35 4 540,
AT AT A EAR P e, T TR E 6 A U AR
A ¥ ;B RHT UK E CT 4248 5 7 I 5 FT Ae ) A o i 7 X 9 2
(&t 7)), BMALR A AMRIF;C. RBEMRIALE 206 1 =
W3 G M B AR R RR A B LR S R LR A M A
TLRARE B, R R AL D. R ¥ 30940 2 M4 Tk Mo
AP, TR TG L @AY B4 T AP T & A O AT A, &
&1 T A NI N R AM G B AV 2 N BALT A T Y B
7, 5 VI VIRAY 22 25 4y 52 8, 1 7 SR 25 A 7 o L5 F. ARG
A

5 & MRIE %, Bm PG 2 Ak, R IUMP B A AR LK

FTREME A 25, 6k YWl P A e 1 T 58 DI BR , T AR
PP IIUT P 2R S R Y S8kt e BRI B LT T il
FHAN 283 25 15 W s 2 3505 , 38 IR S5 AT
T2 IR KT LR

2 P A B4 68 T AR D D WT T R R TS
Bl DB R B T . o T 8 RFARAEF A
ISR, A S R 5 M) A W7 3 235 44
X By 2 RN 2 RS 05, 5 e W £ B )
HWEZ—. WHREE T UIBRIT i 208, AR e AP
JE R AR DU 268 N Wi 111 38 AT 8 IS 170 B
R (R PR e P9 B o] LAgl 5 Ve B L, A BT
Bl IE AR HR T J3 4547 . Ammirati 5542 18 f i LI 2
B4 H4 A I (52% ) 52 (23%) JRTRE (21%)
A (4%) o Lui ZE2HF5T 120 5T 44 4988 P9 W
SENRREYSE S NP QR T Ry WS U
1B 5 B e R PRI FEIAE 7~9 mm, ZE AR A0 2K %
SEREPE R BUT RS B S50 Bl K BE A K A
(7.20.9) mm ; 3% & B 22 42 BE bR X (5 AR 58 ),
PRA RT3 A B /N 2 06 22 58 PR 7 AR AR KR
M), PRIk, o022 PR B s B T L e el R LR A
HEBH o A SC 16 1] Y T 38 I B ) S B 5 Sk (5.5

B2 AME XA ZGAYZ NG TETKREBGAKL L
T RAT G BARBAR AL T ULE
A, RAT MR A28 38 2R AP 342 T A M4 I A R, R34 ik,
NEERE FEBTFaTET AR, e T FIG 6N ITE A
BAu k¥ B, KT UK B CT 4246 277 A 1 7 36 454 3 K 9
R(Le 7)), BMARASGAMRI;C. RELECT, LE T T
P i SN B AUB TR AR O, B AL S R SLE AR A
RN B , TR A LD, R P BT WA i A
Job G | Tk P I E L @AY A5 TR T AT AT A, 40 8.0
TRITHE A K ZEANMNGE AVZE N AT AITEN Bk 2
A, VI VIRAY 2 454 2 50, AoTil R4 M 28 F. KRG 1 RS
MRI3% 5% , 7R Atk , K IUIT G 5% A B LK
0.6)mm, i 42 V) Bk, RJ5 2 4 CT Bon &2 A
Bt . AR S 2AE D T T I S M EE 2
R ERIE O T, AT LA 2 15 0 P W B S R 1Y)
Vi B, T 3000 28 BRI B A UL 1 BE G & 7]
BT IR e A8 RS £ BT R S T
WA 220 53 B, DB/ D R I R D REAIAT O E 3
P28 DY BE (A T LAY DT i 28988 R 5 I &
i o WA TR AR IS DL B I A B s A
B AR JF IR KM A o SCERRIEWT AT 2 AR S
DG T 1) 52 A R AE 0~ 17% , 30835 7E 5%0~8%!7 2,
F L RITE T R T T8 B A A I L 58 B 1Y
TR A5 R A, RO T R BRI I B
BEAT TR A S EOR R BNE R S e . 30°p 4
B T R R ) A WS P T T PN R, AT DA
/D I T S5 MO RE 4 T8, [ N7 B4 A A A T 0k
TR S o5 B A HEA T ™85 J DA, s o YA e ) L
o RTRA BRIV 2, PR AR, 1) /)N
G PATED BT AR, 5 = & A i
28 Kok Bk /NIRRT Sk A KSR 2 i
ERE R EM NS BGRS GIE T TR
TEFARET , 2= FANGMFLE , iR BT T sk
it X IR S £ L B KPR BE s/ AR ZE R s , BRI



= I R 2 MR 20224F 12 A 5527 %55 12 Chin J Clin Neurosurg, December 2022, Vol. 27, No. 12

-973-

18t DA LA 1 I PR30 4R i P ARECR o AT
16 WA J5 TC G W s , L JCBR PR ST 55 ™ H I &
hiE o

B FRATTIN R SR I i 28 PN B i B S i PR
BROCH BRI 220 , AT LAARAS S 4 i SE I A TR
PLEF , SAT R AR AP T W R 22 DI RE , el AR I R

(&% k]

[1] Kaul V, Cosetti MK. Management of vestibular schwannoma
(including NF2): facial nerve considerations [J]. Otolaryngol
Clin North Am, 2018, 51(6): 1193-1212.

[2] Ostrom QT, Cioffi G, Waite K, et al. CBTRUS statistical
report: primary brain and other central nervous system
tumors diagnosed in the United States in 2014-2018 [J].
Neuro Oncol, 2021, 23(12 Suppl 2): iii1-iii105.

[3] Lindsay SL, McCanney GA, Willison AG, et al. Multi-target
approaches to CNS repair: olfactory mucosa— derived cells
and heparan sulfates [J]. Nat Rev Neurol, 2020, 16(4): 229—
240.

[4] Cheng CY, Qazi Z, Sekhar LN. Microsurgical and endoscope
assisted resection of a right intracanalicular vestibular
schwannoma two—dimensional operative video [J]. ] Neurol
Surg B Skull Base, 2019, 80(Suppl 3): S288-S289.

[5] Gerganov VM, Giordano M, Herold C, et al. An electrophy—
siological study on the safety of the endoscope— assisted
microsurgical removal of vestibular schwannomas [J]. Eur J
Surg Oncol, 2010, 36(4): 422-427.

[6] Jeong J, Lee JM, Cho YS, et al. Inter-rater discrepancy of
the House—Brackmann facial nerve grading system [J]. Clin
Otolaryngol, 2022, 47(6): 680-683.

[7] Collaborators GBDHL. Hearing loss prevalence and years
lived with disability, 1990-2019: findings from the Global
Burden of Disease Study 2019 [J]. Lancet, 2021, 397
(10278): 996-1009.

[8] Won SY, Kilian A, Dubinski D, et al. Microsurgical treat—
ment and follow—up of KOOS grade IV vestibular schwan—
noma: therapeutic concept and future perspective [J]. Front
Oncol, 2020, 10: 605137.

[9] Harris MS, Moberly AC, Adunka OF. Partial resection in
microsurgical management of vestibular schwannomas [J].
JAMA Otolaryngol Head Neck Surg, 2017, 143(9): 863—
864.

[10] 5K3E 5, RIBEFE, JTGEs , 2. 22 N B B BORTE 3T
ARUIEAT /NI 7 DX gg v 52 ). o Tl R 225 Rk
Z%i,2017,22(1) :44-45.

[11] Corrivetti F, Cacciotti G, Scavo CG, et al. Flexible endosco—
pic assistance in the surgical management of vestibular
schwannomas [J]. Neurosurg Rev, 2021, 44(1): 363-371.

[12] Bi Y, Ni Y, Gao D, et al. Endoscope—assisted retrosigmoid
approach for vestibular schwannomas with intracanalicular
extensions: facial nerve outcomes [J]. Front Oncol, 2021, 11:
774462.

[13] Przepiorka L, Kunert P, Rutkowska W, et al. Surgery after
surgery for vestibular schwannoma: a case series [J]. Front
Oncol, 2020, 10: 588260.

[14] Samii M, Metwali H, Gerganov V. Microsurgical manage—
ment of vestibular schwannoma after failed previous surgery
[J]. J Neurosurg, 2016, 125(5): 1198-1203.

[15] McKennan KX. Endoscopy of the internal auditory canal
during hearing conservation acoustic tumor surgery [J]. Am
J Otol, 1993, 14(3): 259-262.

[16] Valtonen HJ, Poe DS, Heilman CB, et al. Endoscopically
assisted prevention of cerebrospinal fluid leak in suboccipi—
tal acoustic neuroma surgery [J]. Am J Otol, 1997, 18(3):
381-385.

[17] Springborg JB, Fugleholm K, Poulsgaard L, et al. Outcome
after translabyrinthine surgery for vestibular schwannomas:
report on 1244 patients [J]. J Neurol Surg B Skull Base,
2012, 73(3): 168-174.

[18] Sobieski C, Killeen DE, Barnett SL, et al. Facial nerve out—
comes after vestibular schwannoma microsurgical resection
in neurofibromatosis type 2 [J]. Otolaryngol Head Neck
Surg, 2021, 164(4): 850-858.

[19] Monfared A, Corrales CE, Theodosopoulos PV, et al. Facial
nerve outcome and tumor control rate as a function of degree
of resection in treatment of large acoustic neuromas: preli—
minary report of the Acoustic Neuroma Subtotal Resection
Study (ANSRS) [J]. Neurosurgery, 2016, 79(2): 194-203.

[20] Zhao F, Wang B, Yang Z, et al. Surgical treatment of large
vestibular schwannomas in patients with neurofibromatosis
type 2: outcomes on facial nerve function and hearing
preservation [J]. J Neurooncol, 2018, 138(2): 417-424.

[21] Ammirati M, Ma J, Cheatham ML, et al. Drilling the post—
erior wall of the petrous pyramid: a microneurosurgical
anatomical study [J]. ] Neurosurg, 1993, 78(3): 452-455.

(45976 171)



—976—

FP I R A 2 AR 2022 4F 12 F 25 27 855 123] Chin J Clin Neurosurg, December 2022, Vol. 27, No. 12

TR R R BRI S R BURYT
FIGP, ARSI BIFEI KT R R AR, 8 GYT
AR, ATRES DL B ZA G 0t 8 2R I 24 Tk B K
AR BB 2, AR R Y 5 3 A 7R B
PE AEA R BEA 5 P9 B T RE AR, ASHERR A TC
PENR 52 5 06 7% B Mt ] R Bk 2 M 1)
NI R R KX K e SR 25, s R R SR
(18 B 38 s R HERR AT A 2% ER B PE AT BRER G 1 mT R, B
A e R Sk At e ST 22 [ BB 24
Y1, B DRI RC R . ARSC 12 IR 4 26 )
T 245 W) BE 7 10 me/L LAR 87 ] JPKD 45 248 4%
Y2507 U, 1) TPKD 1Ak & B, Bl Ry FH 5 K5
ST R E, AE LA TR B TN A4 i 2 v PR
T 5955 NS I 1638 5 VR 4% S R 25 e iz 5 575 11 491 i 25
e B TRLAN (5 SEAE 22 18] 1Y) WRES & 14.49%% , T
M E R AT, 1 L 8 BRI T A AL, X E/n JPKD #FA
254% 0 F12F AR, AT A T R R A B
PR R AT 4R R E

B2 A I ARC S Br iR 0 T
TR 2 18 A 24 VA M VR R A AT, v
JPKD ] 5y g T 2o A\ 45 265 7 S 3%
VR N 8 R 4G 2570 e e AR A I 24 R B R
NPT 20 BAR 25 B . (Hd A FBm AL A
By (R ER A PR 2, RIVEEAE I T i 85 Kk 2
e KR RIS I 24 9 R v DL AR R BN T B 2
VIR B % Tk 2o A, B LR 24 R R A it
W 2 S — A I 25 R TR

(&% k]

(1] Tt , dhos e, S B B DI RETTHE LR S 25959 1)
mmmmm o0 L) o0 L) o0 L) o0 L)

(4255973 00)

[22] Liu S, Tong D, Liu M, et al. The safe zone of posterior semi—
circular canal resection in suboccipital retrosigmoid sinus
approach for acoustic neuroma surgery [J]. J Craniofac Surg,
2013, 24(6): 2103-2105.

[23] Copeland WR, Mallory GW, Neff BA, et al. Are there modi—
fiable risk factors to prevent a cerebrospinal fluid leak
following vestibular schwannoma surgery [J]. J Neurosurg,
2015, 122(2): 312-316.

[24] Peng KA, Chen BS, Lorenz MB, et al. Revision surgery for
vestibular schwannomas [J]. J Neurol Surg B Skull Base,
2018, 79(6): 528-532.

FERYRITTEIE R[], v BR B 245728 Ak, 2019, 39(7) : 762
766.

[2] Cook AM, Hatton—Kolpek J. Augmented renal clearance [J].
Pharmacotherapy, 2019, 39(3): 346-354.

B £ 7Ll &, SRR 2 R GRS
I6 L AR (2021 O[], FhAEm 28RS, 2021,
37(1):2-15.

[4] ol 48, WAL, BT REAZ S e T R R MR 2
B S AN PRI Th G R 2572438, 2015, 24
(1):27-31.

[5] SRMK, EBEH, XK 2, 45, 2018-2020 4R 2 PO A
Or BRSS9k S, P TR R AR, 2021, 46
(11):994-1001.

[6] Jaril, Xffis , B %L 5. ORI RER BTN A
Je ARG S PR b I PR 22 AR, 2018, 23
(5):352-353.

[7] Beach JE, Perrott J, Turgeon RD, et al. Penetration of van—
comycin into the cerebrospinal fluid: a systematic review
[J]- Clin Pharmacokinet, 2017, 56(12): 1479-1490.

[8] ZEERR, B X, 5KEU T I 2 v B WA 0 8 R IRYT
MRSA it A& G rf B A L. o Bl PR 22 PR
2021,26(4) :243-249.

[9] Nelson NR, Morbitzer KA, Jordan JD, et al. The impact of
capping creatinine clearance on achieving therapeutic van—
comycin concentrations in neurocritically ill patients with
traumatic brain injury [J]. Neurocrit Care, 2019, 30(1): 126—
131.

[10] 2=/, B B IR 25 1 ) DI RETC ik SR Pk
QeIfT Y 2522 SRR I 25 R TS D, 2021, 18
(5):308-310.

(2022-05-25 it fii ,2022-08-29 & [0l

T O PP L L L VLY

[25] Zhang L, Galaiya D, Jackson CM, et al. Bone cement internal
auditory canal reconstruction to reduce CSF leak after
vestibular schwannoma retrosigmoid approach [J]. Otol
Neurotol, 2021, 42(8): e1101-e1105.

[26] Yang A, Folzenlogen Z, Youssef AS. Minimally invasive
endoscopic—assisted approaches to the posterior fossa [J]. J
Neurosurg Sci, 2018, 62(6): 658-666.

[27] Almeida JP, Gentili F. Endoscopic skull base surgery and
the evolution of approaches to anterior cranial base lesions
[J]. J Neurosurg Sci, 2021, 65(2): 101-102.

(2022-08-31 itk , 2022-10-24 & 1))



