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[Abstract] Objective To evaluate the utilizing value of virtual reality technique for microanatomy
of petrous bone by comparing the anatomic characteristics and data measurement between virtual reality and
cadaveric head specimens in subtemporal approach. Methods CT scan data of 15 adult cadaveric heads
were inputted into the Dextroscope virtual reality system to build three-dimensional model of petrous bone.
Petrous bone drilling was performed on cadaveric heads and virtual reality models respectively to expose
anatomic structures step by step, and the distance and angle was measured based on selected mark points.
Bland-Altman method was used for the uniformity of checking. Results Visibility effect of simulation of
petrous bone drilling in virtual reality system was good. The anatomical structure of facial nerve in petrous
bone, greater superficial petrosal nerve, cochlea, semicircular canal, internal carotid artery and glomus
jugulare, were displayed clearly. Comparative analysis between cadaveric head and virtual reality by Bland-
Altman method showed that bias for distance between geniculate ganglion and start point of common osseus
crus of semicircular canal bony, geniculate ganglion and vertex of cochlea, and vertex of cochlea and start
point of horizontal segment of internal carotid artery in petrous bone, were 0.020, 0.020, and - 0.010
respectively, and 95% confidence intervals were - 0.240-0.270, - 0.190-0.220, and - 0.170-0.150,
respectively. Good consistency was demonstrated in scatter diagram. For the limitation of visual angle in
cadaveric head, the angle between internal acoustic meatus and groove of great superficial petrosal nerve

and the distance between start point of common osseus crus of semicircular canal and superior margin of
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glomus jugulare could not be measured, while data measurement of petrous bone model in virtual reality

system was convenient and quick, without limitation of visual angle. The distance between start point of

common osseus crus of semicircular canal and superior margin of glomus jugulare was measured as (4.74 +

0.20) mm, and the angle between internal acoustic meatus and groove of greater superficial petrosal nerve

was (51.34 = 3.29)°. Conclusion

Accurate, objective and measurable results can be obtained in the

simulation of petrous bone drilling in subtemporal approach utilizing virtual reality system, and could guide

surgical practice in dealing with petroclival lesions.
[Key words] Petrous bones; Computer simulation;

TE AR 22 SPBFF RIS A RO 2 R Rz
SR A B R W T 2o B 0 e i T A 80 i BR
TE Y, I ] i I 20 X 30 26 21 i e 2 0 L O A
Mgz o R A B N R SR OO0 R A AR T BR
HE R AR S B H O R A&, DL
R B AU Bl bk S AR S5 0 8 U™ R R S
IRAE o KR R M BR B AU 2R S
AR BE b b P AR OB B R R AR AT o Sk A
SRR 2 SN RHIE T A T B, AR T H T Sk ok
PR S AR B 2R B TP R R . &
PR G2 W BOR R T B IR AR A B 1 B P
R ) e WSO T OB RS T ik, Hep
Dextroscopeﬁ?ﬂfmiﬁ*%%%i+ﬁm@ﬁﬁ%\)\
TR B AMLES & 1 Z = RHEREAR Y . ZRER
R A% DICOM Jit o 4 LI Ot £ 50 USB i A2 i A &
Gepedy —HE g, 22 BT SR RUE R T IR AT R =
Y Sy R AT A AR AR R 5 T A AT S A R T R AR
15 b X AR AT (7 FARAE 5 B Ak B
HhRY I Y R R R 3 TR AR AR BB JR R AR 1 T R
B TR R 2 J5 S Bk i
RO BRI 55 T BB T i | DR BE 3t S8 BUT A XA
I ] i 4R R AL R FEARWE I, FATTE
PUTE M 400 B 52 5 R 0 Sl o i = 2 ik ) A58 7Y ) B i
X HE A BT T Sk B A F A S B S R G & T A
S I 2 ) S R AR RSO I o AR U
LRSS RO A i R

MBEHE

— SIS M AL

I 1541 (30 ) BAFE ST Sk AR A A b5t KA R
g, Bk B, otk 4 B AR 60 ~ 71 B,
¥165.31 % o AT B0R 10 % i HY T V5 L I 7
PR AR, 28 WU 25058 B Ik R AE Bl Ik T 20 6 B R i
XU 250 e J o 1 s € B AR S o B T LA % Philips

Neuroanatomy; Microsurgery

N F A 771 Brilliance 64 )2 B205E CT 414 {0 fir 45 )
KRR A BEAT R A, A1 S 8O BRAE HL R 120 kV U BK
EHLE 300 mA , FHHE 260 mm € &% B (7] 0.75 s,
B4 512 x 512, 1 58 300 H. & i 40 H, )2 &
0.67 mm, JZ[A]#F 0.10 mm.

N RS

1B 3R T Sk bR AR BT 15 CT 52 18 2% 500 A
Dextroscope ML SE R 48 FH £ 48 F44 O hin 3%
Volume Interaction 2% 7 £ 7= /) RadioDexter TM 1.0
AR b ER o F D RE S BCA B B A5 A LS
SN 4 ol W T = e s e R O/ =
o S B PG i B B R N R T AR B R
WR AR HE R N HETE DY T T R A A A
CTRT P2 T A 28 R BE I i 28 TR JE T 22 ) | T A
2 AR B S Bl kR S K Bk S5 1 o 25 F LR
LB T8 TR 300 A R A i A, A SR BCA R K4 L &
R A BT AT ES CTSMER, AR %
TE UL SCHRL 4], DAAS [R] 250685 1 AN [e) i 50 45 4, LA
DX , Ay 2 i = 2 g ) A AR

2. BRI 23 N A BEIF L W YZ20T4 B F R
B ARUBE (I3 I 75 75 o0 BH B e 0 A R Wl ) K 4 ~
25 FEHEATHRAE o B i S A0 FR A B, ph Ah K HL G
7 2 AL B BT M B b st KOS E — 2B g T A
2 TR A £ 43 590 H T3 LA B [ AL A B O -
i JEE 5 i 4 S AN B L % — W R S R BRI AR K
Fi 2N T 2N TR 2N S S 2 v 2P SR (7
¥ 5 DB oh R Il i — 2 K R R 8
RN TR R R N RIS RN vt B
JIT PRI 0y i v g, 25 W B R A, S B8 D HEE N TR
WT B 28 0 A U R T A RN A R B 3 B ik 4
SER 5 BB R S R B R L S R IR b g Y R LA A
450 .

3. AR R S BRI R 4T Sk A 4
PRSI i 0 5 TR e B PR AR A R AR (a) R



- 738 -

o E AU B A8 2012 4F 12 156 12 55 6 )

Chin J Contemp Neurol Neurosurg, December 2012, Vol. 12, No. 6

B1 AR AR E S Dextroscope R UL SE R LR L
SEZR G AMIU VRS 22T A R B e 00 A ) S R
Figure 1

la

through subtemporal approach (Panel 1b)

9.41mm

50.99°

JU SR BRA N 30 A R B 5 A A 6

a: R
geniculate ganglion
RS B TR 4 A5 (RIS
AT BL AL )
start point of common osseus crus
(joint point of anterior semicircular
canal and posterior semicircular
canal)
: 05 T

vertex of cochlea

e B NN B koK P BOE 46 25

start point of horizontal segment

b:

6.35
d 7»57"""35mm

of internal carotid artery in
petrous bone

Ib  Dextroscope M il 31

Comparison of cadaveric head specimen dissection and Dextroscope virtual reality system. Anatomic exposure of petrous bone
drilling in cadaveric head through subtemporal approach (Panel la). Anatomic exposure of petrous bone drilling in virtual reality system

AR IR 46 2 (b)) CEESR TS (o) 2B N 33 3l ik
K BOGE IR 5 (d) At g ikek B2k (e) o 285, T
PR ROR B2 :0.02 mm) 5 VR A 25, DA G
LIRS 3R G5 v i) T B RN AR R D R AR T 4y
S Sk bR AR LR LB S RGP a-b E 2K La-c
B c-d R b-e ERIE B M A AN IE 5 H
TR R 2V e ) B A (I 1) o

=Gt Hror ik

Sk A AR R 400 SRR G P AR AR 11 A ) 5k
it >R 11 SPSS 16.0 G2 1 8 A #E 4T Ab B A3 #r L LA IS8R +
b E 22 (2 +5) F o 5 W FO 3 25 2R R A GraphPad.
Prism.V 5.0 Gt 11844 tH 1 Bland-Altman J5 ¥ #8471 —
Ve Fe A, TS O A D ey A o 22 F959% R F IX (8]
(95%CI) .

% &
— I ER A A

Dextroscope M 0l B 52 3 45 5 B 5 i 52 0 AT 41
OB BT, 5 I AR 28 R KA & H o
MU S0P 20 K L S Ik Bk S 5 0 3 R L S Sk
PRA R G A R — (1) . PR A BB A
B D R BRI R A TR AL
P B K SIS, 5 b O A 2 A

TR T IR B LR

43 90 F 71 3k BR A Fl Dextroscope M B 55 &R 48
W AR a-b LK ca-c EL M c-d EL IR R, 7k
PRAS 30T N % B 53 T DAL A Rl T I 32 0
it b-e B L Z M B FIJE A A 1Y A BE 5 Bland-Altman 75

B s, Sk R AN 5 Dextroscope R 8L 30 52 5
e — B R (3R 1) 5 Dextroscope M2 81 31 5% &
8 I e iR AR R KSCHR D DR B, TI0 UL R
FA 5 R, BT b-e 3 2T ES H (4.74 £0.20) mm), &
A N(51.34£3.29)°,
T it

LT S S U B 2 8] T W AR i A
S, J5 7 WE AR AR AT /Nl L ST K AL X AR
it ) DX, PR 22 o i 1) 8 0 2 DX ) TR A 2
W e om i AR M N IR A AR S 2R XU I 4R
e b I A A R A T B A Bk A S
R E L OIRE BUR KBRS M2 S5 A 2 A P
TR 2R A TR R 2 T B I BE A4, D) RE
i U B A B R AR Uk R OAY A AR
oSS B R e e A R R T 5 S L SPGB BN
FROR 3P A T A A ot ™ B TR R R AE B R Il

JH Sk A 2 E S S RO B B R AR

Ik

Kakizawa ¢ 30 52 AN [R] A 46 52 55 7 B R ) ) A 2% &
L )T = 4k BEOAH BRI BT AR B 5, DA B2 4 3
I fige fife ) 45 B 22 () 1 A TRD e 480G & o AH AR i
HAT—Emy R R a0 - i TR B2 A BRI, ) 3k
FrAS SR H B8 5K 5 bn A< 9 1 R 0 S v A o AR A
Fe (FEIN 5 7 A i ) IR 952 1 24 50 AN R T 4R A
I, F& 2 A7 78 o v 2 2% g XU 5 Hiodis Bt 5 32 310
SR R 11 B RGEE B T R UL S 4 R H A
S5 T BT R B R 0 g A AR




P E A 2 G 2 G 2012 4E 12 A5 12 555 6 )

Chin J Contemp Neurol Neurosurg, December 2012, Vol. 12, No. 6 . 739 .

B(x+s,n=30,mm)

through subtemporal approach (x +s, n =30, mm)

RGBT ABEBRA BB AR AT S bR A I ECHE 1 L

Table 1. Comparison of measured data between three-dimensional
image and cadaveric head specimens during petrous bone drilling
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