5525 4555 5 ) FEHSEHRARSMNRIRE Vol. 25 No. 5
2019 4£ 10 H Chin J Otorhinolaryngol Skull Base Surg Oct. 2019
DOI. 10. 11798/j. issn. 1007-1520. 201905023 - ZEIAR -

EMIALREEERNRMEMEPBE A=

e, E &

(REHEES P FHBRAF, LT 100142)

W OE: BRI (virtual reality, VR) & F T P 4055 KA SURBF 2 19441 ], 5 AT B artificial intelli-
gence , AD) L[S PRHEITH . FRTIZHEA B0 TR GF5 e I 505 oL A% 7 T, 7 HL O ol 2
T AL I BRSSOV o AELIR B2 4 Ml P 0 T B AR R B Sl % Ml 0 85, 7 B VR 2 PS5
SRR AT 1 A o FIERE, BB R85, B 40 A0 SR 28 1o T SRR b 28 S0 B S 1R 75 TR
KPR 222 R BE IR 5 41 , 50 P BT AR L 2Bk 01 150 P s ST R i R L, [ A AT AR
HOLTFEAS VR BRI TSR, 056 5P DU AFURS  AH9 55 X Ik PRI, 6 T LA T 7 0 A 301 1) 5 14
R SRR, VR JE SRR 4 i B B4

S OGRS TUI AMR ;PR 5 DU ASURG ; BRI SR

HE 4y %2 :R765.9

The application and prospect of virtual reality system
in endoscopic skull base surgery
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Abstract: Virtual reality (VR) is the current hot topic of research in the field of domestic and foreign industries. Tt
guides the frontier of science and technology together with artificial intelligence ( AT). At present, this technology is mainly
applied in entertainment, including games, shopping, home furnishing and movies. It has also been widely studied and
applied in mechanical manufacturing, aerospace and other fields. At present, the technology is mainly applied in
entertainment, including games, shopping, home furnishing and movies. It has also been widely studied and applied in
mechanical manufacturing, aerospace and other fields. However, the application of VR in medicine still needs to be
developed. Because medicine is a highly specialized field and the requirements for this technology are higher than those of
other majors. At the same time, with the progress of science and technology, endoscopic skull base surgery has become the
preferred surgical method for the worldwide mainstream intracranial tumor resection through the joint efforts of the
department of otolaryngology, neurosurgery, imaging, pathology and anesthesiology, etc. At present, a lot of domestic and
foreign scholars are applying VR technology to neurosurgery, including intracranial, lateral skull base, slope and other
areas. Therefore, for endoscopic craniocerebral base surgery in adolescence, VR is undoubtedly an important cornerstone in
the development process.

Keywords : Endoscopic skull base surgery; Intracranial tumors; Lateral skull base; Virtual reality technology

HEAUELSE (virtual reality, VR) S aof $H3HL A i
I B3 H— A Bl HBE e S 5, T RAJC ] |
2 1] PR AR OLAEE o) R A0 [ PN A 00, L AT
35— Fh BHIG BT ESE o VR B R 7E 20 4

HEWH 2%+ = HE KRB (AKJL5J001)
YEZ A SFHIn, 55 LB
WEESE ¥ 4, Email:@r522@ sina. com

80 4FfR 1 92 B VPL 24 W] & th*' . Burdea 4 7E
1994 4E$EH T VR 1) 3 D IEARHE : 24 14 (imagina-
tion) 32 H. 1% (interaction ) FNYT15 P4 (immersion ) , 3%
3 ANEAFFIEM A E BN VR 1 3T FF#IE

VR 2 G0 M 4l L0 72 B A &R e 4 ] o
3 A, RIS E K : LI SR de sl 5 50 2R
AR B BRI ) R e B . HAR SRR
GEALER/IN, DURIER 2%  (HAS 5 IR R AR, 5% e

+ 556 -



FER, 55 - EAU LS R GETE 5 A BETUR SR T A9 R T 358

%5

FISEIL ;s @35 A A AH DI 98 Bt 35, 360° B E Jif
T LB B BIE B o XA OR LR I R S ER
By oA E AR 5 B S P BE f  OTok, (E NANER
i o8 il e, ORI 5656 . FU iU X
A SEBBOARAR T B %, T A a1 B T 3 5, il i
SRR &L T IF R W] Ok Ag o 2 Bik 2
ARG . BRI R B A R
HIT, RORERE R Y™ 8 T WS LA, ik 25 SHE WL
G4 5 ] B BRI BRSOk, B SR 1 B il
HIEOR o T340, ek A b2 e S A7 il — S 47
25 B, SO 5 B A DTIR B b Sk 2 SR
S TR U N T Mk

1 VR BEIHERRZ RIIK

VR G I Z A DU iRk, 15 5]
AT E R, MEILEZ N, C 2R EEIH A
HURE RS0 T Ve SRR . A RS BRI
PR, VR HE AR 7 A SR JLAR 430 5k 8
HUEK . DA TG RS T 509 5 4R,
CLZ8H B 166 K B W HLA AT VR 45 AR 7 17 i i
7.65 1ET0 (AUl B ¥E . Godman i &
2025 4EAERVEEI VR T ALK K 2 800 1234
JGo Digi-Capital Tl 2020 4F, VR HF {4 F1 45 14 17
GBIk B 1 500 1226 TEHUEE, iR ok 5 4R 42
KR 100% Y . VR AR SR A A
SR ) RO I B BT R S TR E R S
LR ERS . ERT, VR H AR P e 2 g 2
TR, 78 FAl AT , VR R o 57 52 3k A
)T, VR H A BT T4 M5 25 m
FRAE B, U AT S B DL, SRR AT LAY 2495
B QAT Y 149 TF 52 5 70 28 A K 49080, 95 1] NASA
BRI 23 ] J5) ( ESA) 45 2 Hs VR AR B TR
PSR 7 TR, B VR R AT
R B BT, 7T AR 5 e 1 TAERCR
P T o e R 5 778 S T, A R 4 7
H ) FH DA 58 T L4 126 A S 2 1 2 B TR G,
A0 FERA o DA 2 W 5 22 AR 0 9 5 T T, 2
SRR . S EWFFE R B, it VR FR , BERT LA
SERE A B = R R E A, AT R A
PUHE B SRR Y

2 VR EERSMNEZF R

TE PR, VR ATAL T w03, H 7 B

SATTHR RS, Rizzo % B2 TP UK VR
TR IR RS el R L Sz sh e i R
HIAR T —EH7 8. Todorov 25" BF & T Mg 400
YT, 16 5158 i AR B ik R LA ), i RECT AL
SERT b I AE ) W2 HR T, ZEVR T R E RVEE |
Deppermann 25" U VR A 7 T 45 52 ZURAE (9
W, BEAS I A AR . AEd L e &
f2EE N VR FER X AR 5 85 17 950 8 L
Brown 2" 4[5H TR VR FOR B0 0, 46 08
T R AR TR IE B 45 S T LR AR Y
KAE, WA IRGE 7 E R N HIZ BRI 7T
I, R R S R FeR B R Y L MM T
i, A VR B RAFMTTIRE, 2 LB TF A k1T
AR, AT A SLUN AR B
ERG B0 BE . FIH = 4ev] 94k vl LA
X A I L JE) 30 TE B T RE 4 A4 1 Ok R A T e T 6N
ZRERER, i 2RI B, A b FARTHRIE
B, Alaker 250 X — 05 5 2% 7 4% ik
BT T, BRI 2 0] DL o 4% s E ARt T
FARERNE . IR CEAFE22E A VR AW
45, 2000 4F, Kockro 2% gttt 21 451l 5 A 4 Mg
TR L5 5 & AT AR AT RI . 2004 4, Goh'"™ %
Dextrirscope VR R GEFFATARFIEALL, 75T I st o2
77 14010 A F 03 B Sk 3 SUIG 09 22 LI 4 5 F
Ao 2006 4F, Rosahl %1 75 (55 i F A Fr ] VR
BRI FARSR, AT, AR R E B VR
RO AWM INEL BT SN HRAMEL O BESREE
JR e TR GGy T A B kg [ AR T T
I ZARGE ™ Stadle 257 X5f 100 451 /i P i Jgg
BB AT A, 92% Rl B AEARRT AT TR,
IWHFEFARB AT, T T AROMES R,
AL FAR RS S I A AE , T ¥E AR S35 A5 O il
OHES . RIS, VR R FHAU 6 T A,
X T B — A R0 o

TN FEEZHE T, B & 5 E N VR
HATH A bR LIRBAL T RSN, Al ot VR 76 B4
WEE T @ AU  FE AT A i AR5, O (8
R EE A 2 2] BRAE . [R) B Af DL AE A 5 A SR
W, LIE 2 L R T I R AT 4 5 12 IR B v
B PREECA TR TR T Z R AR 0 1
. Vartanian 257 4 f VR HAR M8 T 2 100 55
R DU T AR s A iR s i K . Paschold
ST I VR OZR S8 AR AT e I8 0 A7 B 48 T A
Y G KIR, FAREAERS 28 B3 T

- 557 -



o [ - G A TR AR A 3

525 %

3 VR ZEEEURIM R

ME AR 90 AR, 16 N A1 i S 2 BT
R EREAT AR, 24 30 4, KRR LR
P O R I FSE T Ml e ) 495 P MLl 2
WERLEEJRE A S o WA 2T 24 1125 L P 42 A g ML 22
BRGNS CE N S - S SR R S
T8 22 BN AR X AT LA S N 5E e PABE T P A
o T ARAFAEAE BITHAHETARASG T AAE A Az AR
L7/ R

BNBLUR M MW X TR K JE 2 4]
fih KA R T BN K IR FAEE T
RN 4 & A % (endoscopic endonasal approach,
EEA) BUA] LIRS 85 X BT 6 AR A S Ml i
R, AT R Y DI BR S8 BTF A T AR,
[ ] i A, 1 T IOME TR B IF k. T HL, B2 R
X T SEWLAIE SR T2 4 v, 28 5 PN BT DT IR Pt 4 e ggg
CARBCH KB, SIS T ARZENEAKD
A K ZHH- S 5 2 2 b 2 SR B A 1
o AXIAGR B3 2 B BRI RS BB 18 i, R
PR U)W B 5w, B RETC ] A

RN, Bl E A R 1 & e, A2 i )
BORWAE LN TR e % o & e
TR T S N B R 8 T LA Bl R o 3 I oA e
F T 2P e BB 0 7 s RE . AP
B RFITS CT K MRI AL f e B 5t K i ik
PRI, A MRT 7K U5 S MRI it 38 5% 7T 7 AE 1Y
BRGNS , 45 & CT, a] LATERA Y £ 21 52
DA ESY . f T WL, R f9°F F, 51 CT MRI,
NI BAR G R GE, BHE A FE 2L IR S
B2 AR . T VR HOR AR AR S, 2
W25 L BUAE BE 22 HiT

PR DX T AR B RFIRTE , RZ AR T 2
AR A T ARFTER L0 28 3 7 Sk i 3 25, A AT L)
MSTHEAT TR SR KB B Bk By Bt S B E
HA DV ] #: 47 P ki 2. VR REER )
TH, 7T LUK P Sk i Rt SOFE) 1k 2R BE AR
AT DATE i R T AT AT BN e, AT 42 5 T AR
AR WD I AR R A o B ST L
KR FI AR 2 P SR B B . VR REtidad
H e P B IN A8 AR S5 2 7 AR A, F 2
AR R ENTILY/ R iy S IR S Y DS i (s
WU, LEBE 22 B A i) LAAE TR AT R R — S B

S DX, gl 2 2 A5

VR RS THUE BN KT A, BN shiE £
S H RO TG BE I, HEAT R ATBL AR o &
it ARG RS, BT BN VR RGN 4 L
AR ZE 0 PR A B HEAT T AR PR R A
C 8% VR HR I T B8058 5 K A8 , AT AR B4
LT ARABREEEEAN B, AR TR B IX
B i i ) 30T O A 2 IEE AT Y.
VR, AT DL B 2230 B 6 WSS Isd ) P e JE 25 ] B
WL 4TS, 0 i 5 R T 2 H FO B S £ B I
AL I B 2R TR A 13 B I 22, T AT L
TETARAEN 15, 428 TR B, W I AT &
A e figg 42 %57, Andersen Z5USBF VR HEAR
EAT R % 350 0 8 B e ) 2 AR AT 3 B
RS PERETIA HE, & 3 VR HARE TG0 il .
SRR A R R A SR A, B T 2R A T R
P2 A, LS S R . P R TT L 7 N5
JIE AT A T EE A VR R e HEAT R B VI
A B B AR AR R B T PTG L v sk X5 %
B CEREX IR TR, S8 VR R G 1E N

VR AR HA YUR A, Hofy BRI AT LAk AR %
TEARTTFEHEATAMHT I 388 3ok K480 2 16 7 AR R
UF LRI, T FAR IR RS i, 10 H, A
B KSR N BEITURE AMRE, e B CT 45 5 i
VIR 11, %) MIRT /K IR 140 7 2 5%, %) = 2k 4 LU
{8 T WL, J5 28 AR A R G B, % F ARG R AR
SR RO 2, R I B R, VR R4 AT
T KSR , 00 BR 2575 R SR 14 BUE SRR o o A —
Jit 2 4

4 VRpfEsRAKERE

VR HORTE H A A8 i R AR A X
s AR, HAT AR AC A QORI i R #0052 A%
Pl B, SO EDULAY WL AR B 21 18 B 4% 48 B Y
MRS A% B AR S5 4, o R R LA
— S SE AR RS S B O 5 Qi i K U0
HPARXEZ S FARMAT AR, € 2 FAT5
FE, P TR A AT X i 1 o 220 21 2544
AR B B T, IR T AT A ) R A

AL, JEHXE T R SR Jf 22 SR
Pk R A 22 2 B T HLPRAS e J5UR i, BRIH
FOPRA 2> S BRI 2R 46 , TR IR R0 A R . VR

o

- 558 -



FER, 55 - EAU LS R GETE 5 A BETUR SR T A9 R T 358

PR S, 58 4l DA Sk A i e w6 o 19 £
AT ELB S BT SR AR T A A,
VR X Filf R LRI BAT 25

S UETRIE, VR BOAR XS T A B2 24 35, 577 1
— LB [A) UG AR DR DVR AT AH G AR 2R #5
B R T B AR N B8 5 @5 T IAR (R A
VENBHERTTT B T L™, HeA A IR o 22 JE IR B 7
PR BRI B TR EZ R OX T VR 195 &, &
BB B PR TR GE, LA 1 BR B AR XS
B Koo BTLA, VR Y PR 27 22 B A7 A 5 228G
PRIAE

£ BRI, VR BORXS Tl RS #0 WA A A,
XTI BRSNS AN R IR I, BAT AT
JEER BEH R A, B T AN W75 K, AE AN
BT, VR BOAR 23 HBAE B 2 B 19 1 LR AR 5
fipk P 50 AN PG A R TE G AR A B e v
VR K = 5 B 2 — B % R AR AT LAL
AL A B TR % s &5 N TR REA
i, MBS AT AR . X, 2O o0 fE VR FoRE
B AR— RS

S% k-

[1] Bloodgood RA. Active learning:a small group histologylaboratory
exercise in a whole class setting utilizing virtual slides and peer
education[ J|. Anat Sci Educ,2012,5(6) ;367 —373.

(2] 73, BREC Mt S BoR e R B 7 U i A (D).
PE B TR ,2017 ,37(8) 45 —47.

Cheng K, Chen M. The application of virtual reality technology in
the field of health care[ J]. National hospital management,2017,
37(8) :45 -47.

[3] Burdea G, Coiffet P. Vertual reality technology second edition
[M]. New York:John Wiley&Sons,2003:3 -4.

(4]  XIHegs ), 54, 5. BIIRS R A EHIR]. deat:
o [ B R ARAR LIRS BE , 2016 :4 - 21.

Liu HY , Wang L, Shan L, et al. Virtual reality industry development
white paper [ R ]. Beijing: Institute of electronic technologystan-
dardization 2016 :4 —21.

[5] W& EAMEMBLMBREBHAT]. 5T FHk,2017,13
(2):51 -58.

Cao L. Status and Trends of Virtual Reality in Foreign Countries
[J]. Competitive intelligence ,2017,13 (2) . 51 -58.

[6] Harm DL, Reschke MF, Wood SJ. Spatial orientation and motion
perception in microgravity [ M] //Hoffman RR, Hancock PA,
Scerbo MW, et al. The cambridge handbook of applied perception
research ( Vol 2 ). Cambridge; Cambridge University Press,
2015 912 -929.

[7] ZRE. Bz, LK, % 3D ATEAH =¥ i B K& R

FECFFE )], BRI T/ ,2016, (8) :60 - 66.

Li CC,Yang Y, Wang W, et al. Research on operation mechanism
and profit model of cloud platform for 3D printing industrialization
[J]. Modern manufacturing engineering, 2016 ,(8) : 60 —66.

[8] ZH@H, Wb, IMRR 5. BIRSF & £ )2 W 48 B [l 45 i AR R
L] LR i 1 AR 5t ,2015,21(5) 1382 - 1388.

Li BR,Han M, Sun MF,et al. Multi-layer net-work collaborative
control system of cloud service module[ J]. Computer Integrated
Manufacturing System, 2015,21 (5) . 1382 - 1388.

[9] Rizzo AA,Schultheis M, Kerns KA et al. Analysis of assets for vir-
tual reality applications in neuropsychology|[ J ]. Neuropsychol Re-
habil ,2004 ,14(1 -2) :207 - 239.

[10] Todorov E,Shadmer R, Bizzi E. Augmented feedback presented in
avirtual environment accelerates learning of a difficult motor task
[J].J Mot Behav 1997,29(2) .147 - 158.

[11] Deppermann S,Notzon S, Kroczek A, et al. Functional co-activation
within the prefrontal cortex supports the maintenance of behaviour-
al performance in fear-relevant situationgs before an iTBS modula-
ted virtual reality challenge in participants with spider phobia[ J].
Behav Brain Res,2016,307 :208 -217.

[12] Brown NJ,Kimble RM,Rodger S, et al. Play and heal ; randomized
controlled trial of Ditto TM intervention efficacy on improving
reepithelialization in pediatric burns [ J]. Burns,2014,40(2) .
204 -213.

[13] Faber AW, Patterson DR, Bremer M . Repeated use of immersive
virtual reality therapy to control pain during wound dressing chan-
ges in pediatric and adult burn patients [ J]. J Burn Care Res,
2013,34(5) :563 —568.

(141 BRIRAT, BLERSL, ALK, 5. W0 I i AR A 2 it 22 b
PRI PRI ] . TP PR 24,2017,52(8) 757 - 759.

Chen ZZ,Yu LL,Wu YS, et al. Application of brain perfusion mod-
el in microscopic Department of neurosurgery in training [ J].
Jiangxi Medical Journal, 2017,52 (8) . 757 -759.

[15] Alaker M, Wynn GR, Arulampalam T. Virtual reality training in
laparoscopic surgery ; A systematic review &meta analysis[ J]. Int
J Surg,2016,29 .85 - 94.

[16] Kockro RA,Serra L, Tseng-Tsai Y,et al. Planning and simulation
of neumsurgery in a virtual reality environment[ J]. Neumsurgery,
2000,46(1) :118 —135.

[17] Goh KYC. Separation surgery far total vertical craniopagus twins
[J]. Childs Nervous System, 2004, 20(8 -9) :567 —575.

[18] Rosahl SK,Gharabaghi A,Hubbe U,et al. Virtual reality augmen-
tation in skull base surgery[J]. Skull Base,2006,16(2) :59 —
66.

[19] Claus EB,Horlacher A,Hsu L, et al. Survival rates in patients with
low-grade glioma after intraoperatiVe magnetic resonance image
guidance[ J]. Cancer,2005,103(6) ;1227 —1233.

[20] Ratiu P,Hillen B,Glaser J,et al. Visible Human 2. O-the next gen-
eration[ J]. Stud Health Technol Inform,2003,94(9 —10) :275.

[21] M, EFEYHER, 5. Dexotroscope T AR 2R GE1E Wil T
AR B IEAG (1], oh A b 22 502 7, 2007,23 (10)
750 -753.

+ 559 -



o [ - G A TR AR A 3

525 %

Bo B,Xu BN, Zhou DB, et al. Application and evaluation of Dex-
otroscope surgical planning system in craniocerebral surgery[ J].
Chinese Journal of Neurosurgery,2007,23 (10) . 750 —753.

HEAR, P 2, EHER , 4% Dextroscope HE M3 S5 8 AR TE UK
JHRE TR [T]. b A 22 4R 2 5, 2008 ,24 (12)
900 -902.

—
N
\S}

[

Yang DL, Xu BW,Che XM, et al. Application of Dextroscope virtu-
al reality technology in dealing with skull base tumors[ J]. Chinese
Journal of Neurosurgery, 2008 ,24 (12) : 900 —902.

(23] Do, 6 m 4, SEORmS, 25, Hir il SUR 4 W iR F ARG 71T
FPIE R FE P 24 R 75,2007 ,13(4) (158 ~ 161.

Yi ZQ,Bao DD, Mo DP, et al. Microsurgery for the anterior skull
base tumor[ J]. Chinese Journal of Minimally Invasive Neurosur-
gery, 2007,13 (4) . 158 - 161.

[24] Stadle AT,Kockro RA, Reisch R, et al. Virtual reality system for

—

planning minimally invasive neurosurgery. Technical note [ J]. J
Neurosurg,2008 ,108(2) :382 —394.

[25] Himeg, SR A7 30 LI SEH AR AL AP AR ) 2 B2
PRI LT ] i PR 225, 2008 ,17 (1) :45.

Shan JL,Zhang SX, Tan LW. Application of the virtual reality tech-
nology in anatomy teaching [ J]. Journal of Regional Anatomy and
Operative Surgery, 2008,17 (1) . 45.

[26] Vartanian AJ,Holcomb J,Ai Z ,et al. The virtual nose:a 3-dimen-
sional virtual reality model of the human nose[ J]. Arch Facial
Plast Surg,2004,6(5) :328 —333.

[27

[

Paschold M, Huber T, Maedge S, et al. Laparoscopic assistance by
operating room nurses ;results of a virtual-reality study[ J]. Nurse
Educ Today,2017,51:68 —72.

[28] Graffeo CS,Dietrich AR, Grobleny B, et al. A panoramic review of

[

the skull base: systematic rebiew of open and endoscopic en-
donasal approaches to four tumors[ J]. Pituitary,2014,17 (4 ) ;349
-356.

[29] FEHEIE. PYET 5L BUR SN R E M 2 S0 B J o 9 IR A e 22
(I v ] 2 M e I 1 B} 4 75,2018 ,24(4) 2297 - 302.

Wang YF. The present situation and expectation of endoscopic en-
donasal skull base surgery in the development of neurosurgery
[J]. Chin J Otorhinolaryng Skull Base Surg, 2018 ,24(4) ;297 -
302.

[30] XUEH, R, X0, 4%, 20 BB 2 BT AR
JRAH B IR A LTS [ ] ol [ SR i PR} 2 5, 2018
24(4):309 -314.

Liu ZY ,Zhou LX, Liu H, et al. Comparative study on transnasal sur-
gical treatment of skull base chordoma with microscope vs neuro-
endoscope[ J]. Chin J Otorhinolaryng Skull Base Surg, 2018, 24
(4):309 -314.

[31] SEE, EyRH, JRERIT, 55 MR it 3 5% AR AE 12 W I 5 5
e AT 1. A A 200539 (8) 1831 — 835,

Xian JF, Wang ZC, Liang XH, et al. The significance of MR c ister-

nography in the eva luation of cerebrospinal rhinorrhea [ J]. Chi-
nese Journal of Radiology, 2005,39 (8) . 831 —835.

[32] Escobar-Castillejos D,Noguez J, Neri L, et al. A review of simula-
tors with haptic devices for medical training [ J]. J Med Syst,
2016,40(4) :104.

[33] Perry S,Bridges SM, Burrow MF. A review of the use of simulation
in dental education[ J]. Simul Healthc,2015,10(1) :31 -37.

[34] F175, B 85, ;300 B0 92 AR AE 1 1297 B A 55 3l o i B2
(0] [EBR R PR 4478 ,2015,42(1) 169 - 74.

Shi Q, Hou JX. Application of virtual reality technology in oral clin-
ic operation training [ J]. International Journal of Stomatology,
2015,42(1): 69 -74.

e, LG , Pk, 4. Dextroscope FEUBL S R LX) 28 LAl
2R BRI E R RIE BT )] PR 2R,
2012,28(8) ;792 —-795.

Xue Z,Mo DP,Yi ZQ, et al. Dextroscope virtual reality system for

(35

[

quantitative anatomical study of the maxillary sinus to lateral skull
base[ J|. Chinese journal of neurosurgery, 2012,28 (8) ; 792 —

795.

[36] BREME A%, LIE 25 . HE I I SEHARTE i s 5 X 8 T
AR T, thAeph 2R e ,2018,34(6) 1591 - 595.

Chen SH, Yang J,Ma SC,et al. Application of virtual reality tech-
nology in surgery of lesions in craniocervical junction [ J]. Chinese
Journal of Neurosurgery, 2018, 34 (6) : 591 -595.

[37] sKmErs,JA BAR, B, 5. REA USSR T U o A i i)
e [T 1. o E 2R R 2k, 2008 ,34(3) 1135 - 138.

Zhang XG,Zhou LF,Mao Y, et al. Preoperative planning of skull
base tumors in virtual reality environment [ J]. Chinese Journal of
Nervous and Mental Diseases, 2008 ,34 (3) . 135 -138.

[38] Andersen SA,Konge L, Cayé-Thomasen P, et al. Retention of mas-
toidectomy skills after virtual reality simulation training[ J]. JAMA
Otolaryngol Head Neck Surg,2016,142(7) :635 —640.

[39] ~F R, 7%, BREE, 5. Destroscope HE LIS R GLAE B
ZAMRHEF T I [T ] kSR 2 30 ,2015,29(6) : 14 -
15.

Cun EH,Yang J,Chen SH, et al. Application of destroscope virtual
reality system in the teaching of microneurosurgery[ J ]. Continuing
Medicine Education, 2015,29 (6) . 14 -15.

(Wsehs H#7.2018 =12 - 10)

AR5 B SEEIR, B A RIS R G A S N R AR
AR AR (] A ] B R G PR SR 2% 75,2019 ,25(5) :556
-560. DOI:10. 11798/j. issn. 1007-1520. 201905023

Cite this article as : QI Jing-huai, GUO Rui. The application and pros-
pect of virtual reality system in endoscopic skull base surgery[ J]. Chin
J Otorhinolaryngol Skull Base Surg, 2019,25(5) :556 —560. DOI; 10.
11798/j. issn. 1007-1520. 201905023

- 560 -





