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Virtual reality anatomy of minimally invasive surgery for ventral brian stem

through presigmoidal approach
Tang Ke, Zhou Jing’ an, Zhao Yaqun, Zhou Qing, Liu Ce ( Department of Neurosurgery, No. 309 Hospital of PLA,
Beijing, 100091, China)

[ Abstract | Objective To investigate the anatomy features of minimally invasive surgical trajectory to
expose ventral brain stem in transpetrosal-presigmoidal approach based on virtual reality image model. Methods
CT and MRI scanning was performed to 15 adult cadaver heads, and then the obtained image data were
inputted into Vitrea virtual reality system to establish 3-D anatomy model of jugular foramen region.
Transpetrosal-presigmoidal approach exposing ventral brain stem was simulated by selecting osseous and root
entry zoon of cranial nerve as landmark points to draw a cylinder. Anatomic exposures in surgical trajectory
following alternation of different minimally invasive approaches were observed, measured and compared.
Results  Spatial sequence of nerves and vessels in the route simulating transpetrosal-presigmoidal approach to
expose ventral brain stem was displayed clearly. The volume measuring for petrous bone in 3-D image model
showed ; route b > route ¢ > route a, and that for lower cranial nerves showed: route ¢ > route b > route a.
The volumes of veins and anterior inferior cerebellar artery were largest in the route a, that of facial-acoustic
nerve complex in the route b was larger than that in route a, and that of vertical segment of facial nerve in the

route ¢ was larger than that in route a (all P <0.05). No significant difference was seen in the volume of
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labyrinth between the route b and ¢ (P >0.05). Conclusion

Virtual reality system is of great help to

understand the spatial architecture relationship among osseous structures, nerves and vessels involved in

presigmoidal approach to expose different targets of ventral brainstem.

[ Key words |

jugular foramen; brain stem; virtual reality; presigmoidal approach; minimal invasion

Supported by the Special Funds of Capital Health Industrial Development (2014-4-5073). Corresponding author: Zhou Jing’ an, E-mail; Slashchow @

gmail. com

G CARTERTA B N FL I U6 I R e 1/ o,
REAE H AT oM ) 5 P9 7 1) S i A Ak B T I A2 e
T AR AR R A R L A8 5% R A2 2% TR] R A
AFAE FHUR 22 MIMERE I Bl Ik S G 70 S 45 F 20454, Tt
FARKKE K" o B AR L5 4T HLIEE
F NI AR NNLLS & 1 2 E R AR
AR T it A R RE A v ke — 21 i )AL BE
PR — A BE L R SRy R, O EL e S N 5 = (] A R
SFERFOC R MR AT ARy &
FEEHAEEE 220, MR . AT
FERTFE A BB SE R Gt 1 R T AR AR
B FEICIERE b ARSI e £ IR T A B
HIERE H, B2 o 1A TR BR AR, 0 T I A
[ A T e, LR T R A P 0 i 1 45
TR O o

1 #ESH®

1.1 ##

15 51N Sk AR A 7R Sl bR [ (30 i)
ZJG#47 CT,MRI 94345 DICOM #% A58 504 , 7
A Sk P T s L R AR B R AR O SRS 00 SOk
(6] ixif, KDL IE 5L 484 R ] Vitrea [ UL SE R G0
(HA,RZ w3 Vitrea £x 3.0)

1.2 F#k

@DICOM # X FZAL B A Vitrea FE #3055 K]
G Ab PR T AR, MR PTUIR = HEfR AR, 7 vk I
SCHRL7 JHRGE . QTERITY i B P 45 44 b 43 3 BOhR
BREAR AWTEA D B2, E T A N T E
b7 S IKAL AT S, T A e i A ST K ALAE
J7 5 S IKALIG 2%, T AR 53 5 S Dk sk 58 10 Ak 4
T 5 B = RIS R L TR = A . OFE
T A3 AR A AT s i a 8 T =& A
il AN 2 5 a5 b T RNV R 28 52 AR A Bl T Ak
MR 28 AT A 32 4 P A5 A e 8 T AN A A T
AN N AN T AL Pl o @O¥ = 433

Hab e =EATIELIL UL, 220 b ik 2k fif
FAR T em [YIRIAE  BEAEL 2 RS T A S8 el o i M A0 )
BEITF AR, OTEEMBELRGEH, WE Lik a b,
¢ AN TORBRAR Fp 0 S 1 0 T 00 ki 4 gk i1 45
PR O , A 0 T2 OD U AR N BT A 5 1) i
Pl R AR PO Hp PR AR T (AR
1.3 %tz

IR ]« + 5 278, U] SPSS 16. 0 Geit#ft:,
3 B = 18] AT I R T 22 0 A, P EEBCR
LSD-¢ 656 ; 9 21 8ds =22 ] FLBSR R E X ¢ A58

2 HR

2.1 FRIBHMAE G @A M3 MR

FE 15 1] (30 ) 744 Sk fii fr) R 0030 S5 45 A 7R
W e ARSI I I 5 A T T R B AR N
W R AR I S R R A . BR AR a lAh
TR FJE 5 RE = g AR TAL , B 2L R
FZEFLAL, A B Nl 2T H BT 7, Il 9 220
T3 e 2L PR 22 R T A 2 A R AR bl RSN
K] S PR 5[] 32 810 1A T ot 22 52 5 AR 5 W o 22
oAb LR P A IR N W SNHGE A E NS
T 8 A M JES S, M 9l PR 2 3k 8 43 F L P e 4 R 1T T
PR AR 642 o i g SN i) i YA 1) 2158 40
PRSI A NN T AR E L S5, A &t
HI P e ELB L 5 R Ay 2 A it Y 220 )5 4
frpRZE (K1) .
2.2 R HIEN e rbiR

3 HBURZ A (32 1), = eSS4 v i
AR AT B ESS MR AR b > B4R ¢ > [ AR a,
ZRBA G (P <0.01) 5 43 b A 5 ik A
AN T Bk IR B4 a PR, Z R A i3 X
(P<0.01), 4% b MK ¢ W Z R G248 X
(P>0.05) ; f&4% e 41/ b 2 (AR B8 AR ¢ > {42 b
> JEAR a, 2R BA I E X (P <0.01) . W%
Z IR A, AR P R T R 22 A AR : B8 4% b (66. 08 +



537 B4 13 1
1340 201547 A 15 H

®O= E BE R ¥ ¥ IR
J Third Mil Med Univ

Vol. 37, No. 13
Jul. 15 2015

LAY T B2 H 3 ARILAT 43 B R ILE %34 = A P05 842 ;6. %12 b;7: %42 ¢;8:a . %;9:b &

10:0 ,‘.}i;“ :@#‘?éﬁ%ﬁﬁi;lz:ii%

A FARIEZELSFTHRAFENRZ ;B FARBZE B TRV ZNXZ;C.FARABEZE ZFAEMA TN X R
Bl FAERRSEEMIEHHXER

2.62)mm’ > {42 a(55.59 £2.84) mm’ , ZHC X} t KL
Fods, 22 geit 2 (P =0.000) 5 #4281 pf 28 2
BLEAR J442 ¢(25.28 £2.53)mm’ > 515 a(8.79 +
1.31)mm* , 2 RG50S (P =0.000) ; 48k
PEARFEE A2 b(12.19 +1.75) mm® FIEE42 ¢ (12.20 +
1.98) mm’ LA 22 F G 2EE L (P =0.979) ,

F1 EMAXRZHARARMEFABREFESMHE SN
ERMERLE (n =30, mm’ ,x £5)

25 e ) RS JEASIRZ /M 3hik
Bfta 1180.4+127.9 1183.2+128.7 65.7+2.6 14.3 £2.9
Bi2b 3235.8£115.5*  502.8 £70.5*  75.3 2.8 6.7+1.4°
At c 2206.1 £855.0" 498.3+70.1°  91.0 +4.0% 6.7 £1.4*
FAH 163.011 528.923 483.717 134.989

Py <0.01 <0.01 <0.01 <0.01

a:P<0.01,5%4% a tb3i;b:P<0.01, 5% b i

3 g

28 CARSEHTABRAL BE G 55 3RSk AL XA
R0 £ 55 728 G473 28 A e KR A B e
XA BRI T0 0 5 i T AR AR, SCBLaE E ffb
D P B4 () T B A DR A S TR B 2
T RS B A R o RATLMENTRE A &
WG AE Vitrea HE1ULI 52 28 58 P B RA S PG = ZfE Ak 7]
R HAF AR AR, BB AR R AR, Z ML, 22K
M PEAT USRI, A 4% 5 50 A 7 249 N ) R AR A
S o AT AR M LR E I 28 IR i
I AN TR L PR i A 9 = AR A

HEAR DT I, ZARTERITA S 2 30 1 i I A i )

BRI A T TR P 1 P T A
1% | S0 K -FL T2 0 S bk FL S G A6 P9 W 3 0 35
WAL Z R I — > =, O & SR SERTA 3% 5115
IR P — A 1, B 103 T T A 2 A R RS
AT A PRSI R O3, TR I A — e AR b
RCAEL P 72 DA B T T 3K = XSO 1 A
PO SEE e} VLE BT, =P AR B8 A T A 200 A e 3 S Y LU AT T
IRAR 3 o FARBEAR LA = Ay v O A0 T I 00) fl 22 4
RELC AU BT B € T B2 DT 1. fEREAR
REAS ELULE 75 350 V5 2 (8] P 1Y i 1) 45 4 22 ) 5 JC L Jmy 7
WA SC 28 |tk A i PN TR A5 A AR AT F B 28 B R
E S

AW 2 RN I = A TR S
FRPIRI/ MK ER = AR 2L, % AE b ¥ AL AT T
BeAl 2O AR IR RSO, O B A B —
RO AR a ¢ W RAE RS HEA T4 AT, BRAR o T 22 0)
BROM LB S R ERAE . A ERIRTE S B N BRI
LA 2 AR B ORI o AT P ik = S e AT
TAE T G AR a 2850 1 T2 BUIR AR
(8.79 £ 1.31) mm’; KSRl 2 FIE F A2 AT
AbFEL AT B AT o 5 A i B0 A 22 T B R
(25.28 +2.53) mm’ s X HPSIILAE 5 r T A h 7 %
T B A A HEAT I B TR, A2 PO B R AS a B2
K, DL AR ¢ 2 T 818 ac S E Gk B 05 i
ICHZATEARL, SEA S B 5 B AE b W Z Gy
FLU SR B R AT TR AR R A, B4R ¢ T 2580
I3 e R T B P AT AR A A P
P E P21 Ve g e -



537 B 13 -
201547 A 15 H

OB OR ¥ ¥ M
J Third Mil Med Univ

Vol. 37, No. 13

Jul. 15 2015 1341

ARBETE 3 AN AR oad SEF KK, B2 2 Pl
SRR, A Sk AR U 2, A8 b F ¢ Z2ad
HRKER IR B 22 S OG22 18 o TR PR, 3
ol P A A 24 i B 2 L D) e S IO BRI o A
Mgt o AR a 75 B4 TR0 20 SN DK , R IR T 1R
M), B4 & LA DT 1) A T N BT, 32 s
21 fih 22 B R D £ B /NI T Sk AR R 2, 3
iKX= Z NI4T G Z i 2 2 AR
RS, AT LU TR M /DN i A DX e T W e 22 52 45 AR 1)
XA . BEAR b BB R AL T A
Wb 22 52 5 PRI WA M 22 fil T A i £ vh i, e L
T A 2 2RI AR 2 T B8 A% a, (7 I 5% 1 T 4
S B R AT Z B 5 AU 2 R R 2 TR a,
IR A A PO PA 0 0 5 FH T Ak B Pl R I I
Wt 28 52 RS 2 2R AC I o B8A% ¢ 1YL
PR 23 H i MO 1] i AN B Ik T R R 22 A TR M2 A
R4k, 3 52 2 i 4 el 22 R B AS A AL S T
Wrii 2 S G 1, BERS Sk 88 350 70 (07 T 1hd W i 22 B2 1 1A A
NI/ Bk B AR A e A BRI BR R
DIREI i 4L 22 2K B 45 18 5 R 02 T B Rk
RIS A8 00 2 ] FR 2% o

AHFFEAEA AT B, R BEAA B e 28 1M A5 A 791 ¢ R
ARSI R A R R UL B A D (R AR, T
T M R BB R E , 5 ST AR AR AR AT LR
B S 1 AN BEME AR 2 R A R AN D) F
(A7 A 2 AL AR BR85S FEAE A
I BA5E RSB iR SIBESEEAT# ST

S5k

(1] BRRAS, B4, FESCIN, 5. Wrih 08 B 2B R
H T I S L RE (R A B R RIS [T ). SR = E R
2zl 2013, 35(16) ;1740 - 1743.

AT, R, Y, S IRE AR A ZIEETT
BIRBAEFANERI L BRI, = FEE R
22402013, 35(2) ;145 - 148.

(3] wwl, Z=01, R, 2. &80 F ABRBER S5 B s

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

B[ T]. B 2 R 2 i, 2012, 12(6) .
736 - 740.

Sheth S S, Fader A N, Tergas A I, et al. Virtual reality ro-
botic surgical simulation: an analysis of gynecology trainees
[J]. J Surg Educ, 2014, 71(1); 125 —132.

W, A, ROERE, SE BUT RS AR ] T i
S IKFLD A HE LB SE M I F e [ ] 5 =R Ry
R, 2014, 36(14) ; 1496 —1499.

JiH , T, JRRCE. S KA DT SRR — 4 fig
WrsEL)]. hEMREMZINRERE, 2013, 18(11) : 514 -
516.

AT, AR, T, S BT CARSEE AR S5 S Tk
LX) B S WE R [T ], 5 = B R i,
2013, 35(21) ;: 2359 -2362.

lacoangeli M, Salvinelli F', Di-Rienzo A, et al. Microsurgical
endoscopy-assisted presigmoid retrolabyrinthine approach as a
minimally invasive surgical option for the treatment of medium

to large vestibular schwannomas [ J ]. Acta Neurochir

(Wien) , 2013, 155(4) : 663 —670.
Sarikaya-Seiwert S, Klenzner T, Schipper J, et al. Giant
dumbbell-shaped intra- and extracranial nerve schwannoma in
a child presenting with glossopharyngeal neuralgia syncope
syndrome; a case report and review of the literature [J]. J
Neurol Surg A Cent Eur Neurosurg, 2013, 74(1) . 54 - 58.
vl A, AW, & MU CIRE S AR HE) B 8k
T 2 S G R RE B S ) 2 W5 [0 ] P E B
M2 P44, 2014, 14(6) : 502 —506.
Kane A J, Sughrue M E, Rutkowski M J, et al. Clinical
and surgical considerations for cerebellopontine angle menin-
giomas [ J]. J Clin Neurosci, 2011, 18(6) : 755 —759.
vl BCEAE, MR, & MBSO LB
I S S VA S DX Rl I [T ] v I A 2 0
ks, 2011, 11(6): 590 —594.
TN, NIRRT SRS SR B R B
KAL) SR 1 R SL ISR [T ] M 0 5 hs
WA 2014, 14(2) . 137 - 139, &t 3.
(Y75 :2014-10-09 ; f&[E .2014-10-)
(it EE)



