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CT-assisted anatomical parameters collection of thoracic vertebra and comparative research by literature review
HAN Hua' ,HAN Jia-xu’,JI Sheng-feng' , GAO Zheng-chao’ ,MA Yan-bing' ,ZHANG Feng-chang' (1. Department of Hu-
man Anatomy and Histology Embryology , College of Basic Medicine,Xi'an Jiaotong University, Xi’an Shaanxi 710061, China; 2. Department
of Medicine,Xi'an Jiaotong University, Xi’an Shaanxi 710061, China;3. Department of Orthopedics,Second Affiliated Hospital of Xi'an Jiao-
tong University,, Xi’an Shaanxi 710004, China)

Abstract: Objective To collect and compare the anatomical parameters of human thoracic vertebra and related parameters reported in
literature review,so as to lay the anatomical foundation for the design of thoracic vertebral prosthesis and the improvement of surgical safety.
Methods CT scan of 30 adult cadaver thoracic vertebrae was performed, and the scan data was imported into computer aided software Mim-
ics 16.0 for 3D reconstruction and measurement. The keywords were " thoracic vertebra" " vertebral body" " anatomy" , and " measurement" ,
the language was limited to English or Chinese, and the publication time was not limited. Relevant domestic and foreign literatures were
searched in databases including wanfang, weipu, CNKI, Pubmed and Web of knowledge. Excluding references that were not available or that
do not provide detailed anatomical parameters,the anatomical parameters of the thoracic vertebra reported in the literature included in the
study were compared with those measured in this study. Results In both men and women,the anterior, middle and posterior vertebral height
increased with the increase of vertebral sequence, and the middle vertebral height was the smallest and the posterior height was the largest.
The sagittal diameter of the vertebral endplate increased with the vertebral sequence, and it was similar to the variation trend of vertebral
height. The coronal diameter of the endplate showed the changing pattern of increase after decrease, and the minimum value was at the level
of T; or T, in the thoracic vertebral body. Statistical results showed that female thoracic vertebra correlated parameters were less than male in
the same vertebral sequence. Through comparative analysis, it was found that although the collected anatomical parameters were different due
to the differences of the subjects included in different studies, the anatomical parameters of the same measurement index in all studies showed
similar variation trend with the change of vertebral sequence. Conclusion There are some differences in the height of thoracic vertebra and
the sagittal diameter and coronal diameter of the endplate in different individuals,but there are the same variation patterns with the increase of
the thoracic vertebra sequence. The results of this study laid an anatomical foundation for the design of artificial thoracic vertebra,as well as
the safety and success rate of surgery.

Keywords: thoracic vertebra;vertebra; measurement ; computed tomography ; anatomy ; vertebra sequence ;thoracic vertebral prosthesis

[#EE1E¥&] & 1E,E-mail;hanhual31@ 163. com



942 Y EP TR

J REG ANAT OPER SURG 2019,28(12)

http : //www. jjssxzz. cn

HEMERRTIE BT S5 % TR S5 A 8 5 A 1
s A R YT A 2 5 S ECT RORESE R 45 O &
e B R AR B A AN R 9
ARMEVR DI BRI G B ALA P ] 3 A B0 T L3R
TR o AR A BT AMUA RS, ELT ST
JEBIRIEBR SR JE A N THEMAE A ST, e A1
SARGIEA TN [ o SR, bR | A A
TS IR | A1 BRI W AR A i 1) 2 (6% T
A NMERF ) AR E PR T E B, T A A [
S B AMEMAIRET , SASR S HR M AEAE (AR 1 1 5C A
IS HIOA BEAT ROk G J Rl LS o 22 2 T B AR Y
il o SRS H RTHR 232 X I AEAE R 64 it 7 2 5k A
T AR A A R, T SRR IR B,
ASWFFER TSR B AT X i B RN e AT A 151
SRHAT RN -5 SCHRARE A AH S SR T X H
BT, LA N A N TAEIR B e P ARR IS %

1 MRS

L1 HERE

VEPEF A JRy T fe v S 56 5 1Y) 30 LTI e A < S
N B HE , R 2848 7K Do bRy JE AL 3, Hop 5515
H,FEW# (60 £5) %, BGE(171.9 +4.5)em; 20 15 H.,
(60 £6) %, B (155. 1 £3. 1) em, 174 i vl
JZ CT H#i (JZ)E 0.5 mm,GE Medical Systems , Milwau-
kee, WI, USA ) o ¥ 9 4 B4 5 A 7155 BL 407 B %K 1F
Mimics 16.0 #if7 =4 E @ (K 1), P R
FPE I T H CRE A 132 0. 01 mm ) S0 i MEHE A4 A9 117 =
(anterior vertebral body height, VBHa) | F & ( middle
vertebral body height, VBHm) . J5 /& ( posterior vertebral
body height, VBHp ) | | 24z 1Y) 2% Ik 4% (upper endplate
depth,EPDu) . &1k 42 (upper endplate width, EPWu ),
T LM W) < ik 4% (lower endplate depth, EPDI) & | 2%
A 5 Ak 42 (lower endplate width, EPWI ) o 47 %% #%
KAE(E 2) .
1.2 X#R =M

DA™ JAE™ AR AAC™ A F) < 00 45 Sy S BREA] , 1
5 FRAE Ry o SCELH S, H AR RN FR , 7507 07 483 b
[E %1% .Pubmed ,Web of knowledge ZE44 4l FE H #6: ZR [=
AMHICSCHR . FEAS 2R 2 SR 265 4, i 2o 13 b
HEBRASARSCSCHR 186 Ff , HEBR Tk AR U4 3L o i 4
PEVEAN AR S 800 SCHR 71, B e 2k 8 R SCHRGA A%
FEBFsE (181 3) .

1 = Mimics 16.0 #{THH=%HEE

2 EENEER

R 4 3 49 25 R T AR AN AT AR T A E B
R AR A o 3 3547 OMARET 3 s QM ik 7 3, Ok B
B DEAMERB O TLMEKRZ; O LLEMBKRZ, DT
BB RIR

% B

i

B3 HRRHERER RN = A STk

1.3 %itxam

A SR AR B il ) S 835k A IBML SPSS 21. 0
TTBET oM, B I = hnifE 25 (% £5) R, KA
PRATREA ¢ Kp g TeHm) e, LA P <0.05 M ERA
GilE o
2 H#R
2.1 mEH£R

R B T f R N R M A A ) A O i ) S 8000

1o MR, JCIR T, O MEMER 32 S DL AP e B
/N R B OR AL AR XA E—E R b A T 4R



BB F K% 4E ]REG ANAT OPER SURG 2019,28(12)

http ://www. jjssxzz. cn 943

MIFAFIA AL o B YEHEAHT S hs S s B A
2 BB INET AN BT 38 A, 3 26 48 R e 2 P Pl s A
ISR, b R 2R R ARAR BEARE A e 91 A8 16 1
PEGHEA R AR . B b AR IR /MBS
W(18.1 £2.4)mm  (19.0 +2.4) mm, & KA 5N
(30.9 +3.8)mm (30.6 £3.9) mm; 20 _E N ZARAR
BB/ IMEAT N R (16.6 £2.2)mm  (17.1 £2.2) mm, Fx
FAEST R (28.4 £3.3)mm , (28.7 +2.8) mm, [REE
AT A JLA WA e 10 A1 , Ho e 51 i HE T 28 Al R 4R

BIIRT ELRRAMRAE . HEBRIARIEA, ZH0d
RAEBEEHEMR T 51 52 550/ 3 R AL A 3, Hidw
AMEARET Ty BTy o ABIEADHERF S, o 2, 3
NEABOLRIEIIR T EABODIRTE . B HERZ AR
WAL NTF HIEARAR , 27K i _ETE GO TE S5 . A
Yol L&, BT A IR AR, /N T B,
HAER ZBMEMR P 51 BB 22 R A St B X
(P<0.05),

R1 MHEEERTSH (X +s,mm)

VBHa VBHm VBHp

EPDu EPWu EPDI EPWI

fietk il ES il ES L] ES

kY i ES ] ES ] kS

i B B R B B B = B

16.4+1.8 14.5+1.2" 14.8+1.6 12.6+1.5" 17.5+1.5 15.3£1.0" 18.1£2.4 16.6+2.2 32.3+2.2 29.9+2.4" 19.0+2.4 17.1+2.2" 34.0+3.9 31.8+2.0"
17.7+1.7 15.8£1.5" 15.9+1.9 13.1+1.4" 18.5+1.4 16.1£1.1" 19.3+2.4 17.5+2.6 28.1+3.2 25.8+2.4" 20.6+2.7 18.8+2.8 34.5+3.1 31.1+2.5"
18.3+1.7 16.5+1.5" 16.1 1.6 13.8+1.6" 19.0£1.2 16.7+1.5" 20.9+2.8 19.0+2.7 27.8+2.8 25.5+2.5 22.8+3.1 20.1+1.8" 32.9+2.8 29.4+3.0"
18.1+2.1 16.6+1.7" 16.4£1.9 14.1+1.8" 19.7+1.5 17.4+1.4" 23.6+3.3 20.3+1.9" 28.4+2.6 25.7+1.8" 24.4+3.4 21.7+2.3" 32.0+3.1 29.6+2.9"
19.0+1.7 17.2+1.6" 17.3+2.0 14.7+1.7" 20.6 1.7 18.2+1.4" 24.7+3.3 22.3+2.4" 28.3+2.6 26.2+1.4" 25.8+3.4 23.5+2.5" 32.0£3.2 30.0+2.5
19.7+2.0 17.5«1.5" 18.1£2.1 15.3+1.7" 21.4+1.7 19.1£1.3" 26.3+3.8 23.8+2.5" 29.5+3.0 26.7+1.9" 27.7+3.9 24.7+2.2" 32.5+3.1 29.9+1.0"
19.8+1.6 18.0£1.9" 18.2+2.1 15.2+2.3" 21.5+1.9 19.5£1.9" 28.2+3.6 25.4+2.4" 31.0+3.2 27.8 £1.8" 29.3+4.1 25.9+2.4" 34.8+3.4 31.4+3.6"
21.2£2.0 19.1£1.7" 19.0£2.3 15.9+2.0" 22.1£2.1 19.7+1.8" 29.9+4.1 26.6+2.3" 33.6+2.7 29.2+2.0" 30.1£3.7 26.9+2.9" 36.6+3.3 32.6+3.2"
21.8+1.9 20.5+1.0" 19.7£2.2 16.8 +1.5" 23.2+2.2 20.4+1.5" 30.1+4.0 27.0+2.9" 34.6+3.6 30.1+2.2" 30.6+4.1 27.5+2.9" 38.1+4.7 33.6+2.9"
22.8+2.2 21.9£1.0" 20.5%2.1 17.9+0.9" 24.4+2.5 21.9+1.3" 30.3+4.3 27.9+2.9 35.8+4.3 32.8+2.7" 30.6+4.3 27.7+3.4" 40.9+5.5 37.2+3.8"
23.5+2.4 22.1+0.7" 21.7+2.4 18.9+1.2" 25.5+2.0 23.8+1.2" 30.9+3.9 28.0+3.2" 40.3+4.0 35.6+3.5" 30.6+4.0 27.5+3.2" 44.3+4.3 38.8+3.0"
24.3+1.8 23.7+1.0" 23.0£2.3 20.8£2.2" 27.0+2.1 25.8+2.0" 30.9+3.8 28.4x3.3 43.9x4.5 39.1+3.0" 30.6+3.9 28.7+2.8" 45.6+5.3 40.6+2.2"

% 1 55 B AR R MR 7] 69 B — M Z ARG, P <0.05

2.2 Sk BT H A A

SCIfR [0 B2 T 408 7% e 8 Joay SR X Ml i e o 5 20k
FTT I . B Singh 251 BRSSP R4S T, (1917
IS BRERAL , Br A 5 P M MEME R o B 2 2 B0 A
T, 3| T,, s a3, Li 45 438 #9 VBHa Fl VBHp
Bl 5 AW IE AR W B2, P4 22 508 0.02 mm Al
0.81 mm, X 5 W & Hdf ok B b E R F 59— 3K
FAR Tan 260 Y8 TN A A 8d , 0 5 A 05T
AHE, VBHa 7 # 3 /> 3. 7 mm, VBHp F ¥ 3k />
3.3 mm, Kaur %" Singh 45" i T B 9K
HHEE RAFTE R K2 5, VBHa -3 228558 5.3 mm,
VBHp F-H)2286 % 3.9 mm, Singh 2 158 150 5
ARG RS HLAE B2, VBHa 2422 1.0 mm, VBHp
FAHAZE 0.2 mm, Berry 2517 A 36 E AR 3 AN
HEEAT T W5, RS A8 5 Li 455 33 i Fedi Ak
WL, VBHa F- ¥ 41 2% 0. 5 mm, VBHp V- 34 4 22
1.3 mm, 7% [E Kunkel 2" 41 58 1y VBHp 5 %
Panjabi %" 758 AOBARALL, P-4 4122 1.0 mm,

XA 6 g SCHR X A S R AR 5 e R AR R AT T 4
8o [Fl— e bR AE BT A TS P bl A 5 B4 3
PIRBU R RIAAE b #a %, EPDu Fl EPDI i 44 %
i T, ¥5hn#| T, , EPWu #1 EPW1 SEF B )5 B & F-

FELMIOIRAR J7 1T, A BT 58 AR 5 Li 2502 4R 1Y
235 . EPDu (-3 25H°4 0.7 mm, EPDI f°F- 35 22 {4
$70.6 mm, Tan % S8 A IIBHE N LAR AR |
RIS A 5T /N, S5 ARBESEAR L, EPDu -
HZE{H K 3.3 mm, EPDI S22 {H K 2. 9 mm; EPWu
A EPWL B F- 2 22 fH 73 5 8 5. 0 mm Fl 6.5 mm,
Berry 17 4 417 19 B 15 Li 48 4fE 9 40 21, EPDu
A2 0.4 mm, EPDL 2440 22 1. 0 mm, SR 111,
Panjabi% ™ 3% 8 (1) EPDI 4 J&: BT 47 BF 5 b e K
FHIAA2E 1.8 mm, WZAREAR 2SR F, Li % A0
Berry %17 345 F U1 T AR ST, EPWu - 122 57
A5k 0.7 mm, 2.2 mm, EPW1 ¥ 22 & 43 5 K
1.9 mm.1.5 mm, Panjabi 258" i} 38 (9 504 5 Singh
SRR, Y 220 0.3 mm,
3 itig

BEE R AN BT %, R B 22 Y A AR ) B A i
TE SR T W HER o BT YT, 4 THT A J HE e 771 27 0
WXHER TR St KR e mEm ™ JEAE
R MOHESS 1% IR S R I R ETHEH . X2k
PRI AL MR A, T SO AR, £ 2 558
JE TR A AR B GG IR A R R



944 BRFARAFRE

J REG ANAT OPER SURG 2019,28(12)

http : //www. jjssxzz. cn

BORERR A BT A o AT BEAE R DIBR A [ B 58
TR BRTT o, AN S 46 0 Ji] Rl 2 R A5 O 34l IR L
RPF TRZ N o 23677 7 3\ R AR
L NIOE P S AHIE S Ol 7 o N 7R oy e

Mimics 16. 0 J&— st ) SEEF, 3l A 47
I T AT L E i A TR AT A R A B
HATARGF I WER ™ o ASBIF S0 5 32 FE P4 B 4k
TR B B BN A M MEE A A 1) 2 R b 4T T 4 >R
Heo M A5/ G2 HRE B I HEAE AT = P s ) s
PG MEMR 51 R 3 i S 5 O e, B HEIR Y
B — e i B/ v B R - A (A A 1] pA U
B LA B A A s AR o PR, 7 B HE N T
A s 25 18] il 5 25 P 0 22 5805 BN [ e B A A 5
JE VA [l — Fe B R e s i i Z TR B 22 5, A REGE
BT AR i A S A A PR S B A
Pho ABFFEEE R LR , 78 [7]—MEVR 7 51 2o P B Al A
1 BE/NT A TR, X ot R AR FTHE A (B A S
RAFIEFERGT /NN o K THER AR RAE S
JEARAR , D45 R W7 O RAR B A MEAAC P 510 11 86 o 7
Pt B MER = BE AR AR, 1T Sl AR A2 B ST /N s 3 K
AR S/ MEAE T, 5 Ts B PIL, 76 T, T Y
B AT7 R AMERBRET I 55 20 SR/, R R
STRUNRIRET o BUAL, ABIETE SRR R AR
AR TEARAR /N T T AR BB I R4 [ AR A
VlP=27

ASBIRFEE ok SCRR [ B A BT A7 8 o SRR i A
FEAA AT T fige F) D00 o, {HLJ2 246 SR 22 5000 5 M 47 51 A
AT o IR EE T A B, BRI R 4R Y AR A R
i ISR A A H G AT 4 RAR R, (HL I 98 A B
FER G, R 5 1 5 2 B e o 22 5 )R
ANk, FATTIA g3 ik SCHRXT LG BT 1 A [ 5 B i A A
PRAg ISR BSITE R, o iR i Bt 4R 3 T —%E 1Y
Bz . WA MFEMAZ SR RYITCE 5«
JE B e, MOAEME (R I SRR — 2 LR . X
— U AT DUREBRAT T A ME 1A 52 4 IR L G ik v
AR RIS MR T HE R B % ) S 8 P i 5
IR EMECR I RS, D £ 5 0 1) AR S 1 T —Fb
Jitko

£5 b AT FEIE 1 AL B KA X i B S
PR AR (A e ) SR AT 1 A TR 4R, L 3 3 Sk [m]
JR ) 75 0k S ARG AT TR EE B, AR R 2
ZIBIMEMR R I SR A — 52 22 5, AN [T B AHEAE (4
R E S BABATAE — 58 22 57 5 WA A g B2 S Al R R

T JERAR AL T Y AR R AETE G . A
FEARXS T HOMERRAAR 1Bt L S S miZ b i TR 2 4
PR TR S

[ &% Ht]

[1] Yang G,Wang Z,Liu S, et al. A rare case of urachal carcinoma metastatic
to thoracic vertebra detected by FDG PET/CT[ J]. Clin Nucl Med,
2017,42(7) :544 —546. doi:10. 1097/RLU. 0000000000001680.

[2] Yu HL,Xiang LB, Liu J, et al. Severe thoracic fracture dislocation[ J].
Spine J,2016,16(10) :649 —650. doi :10. 1016/j. spinee. 2016. 02. 027.

[ 3] Katzman WB, Vittinghoff E,Kado DM et al. Thoracic kyphosis and rate of
incident vertebral fractures;the fracture intervention trial[ J]. Osteoporos
Int,2016,27(3) :899 —903. doi:10. 1007/s00198 — 015 —3478 -2.

[4] Ghasemi AA, Ashoori S. Efficacy of pedicle screw fixation in unstable
upper and middle thoracic spine fractures [ J ]. Trauma Mon, 2016,
21(1) :e28627. doi:10. 5812/traumamon. 28627.

[5] Zhang BB,Zhang T, Tao HR et al. Neurological complications of thoracic
posterior vertebral column resection for severe congenital spinal deformi-
ties[ J]. Eur Spine J,2017,26(7) :1871 - 1877. doi: 10. 1007/s005
86 -017 -5061 -3.

[6] Araujo AO,Narazaki DK, Teixeira WG], et al. En bloc vertebrectomy for
the treatment of spinal lesions. Five years of experience in a single insti-
tution;a case series| J |. Clinics ( Sao Paulo) ,2018,73:¢95. doi: 10.
6061/ clinics/2018/€95.

[7] Hartmann S, Wipplinger C,Tschugg A,et al. Thoracic corpectomy for neo-
plastic vertebral bodies using a navigated lateral extracavitary approach-a
single-center consecutive case series:technique and analysis[ J]. Neurosurg
Rev,2018,41(2) :575 —583. doi :10. 1007/510143 —017 — 0895 —z.

[8] Choy WJ,Mobbs RJ, Wilcox B, et al. Reconstruction of thoracic spine

[

using a personalized 3D-printed vertebral body in adolescent with T9
primary bone tumor[ J]. World Neurosurg,2017,105 (1032 ) :el3 -
el7. doi;10. 1016/j. wneu.2017.05. 133.

[9] Guzik G. Outcomes of corpectomy in patients with metastatic cancer
[J]. Ortop Traumatol Rehabil,2017,19 (1) :23 - 32. doi: 10. 5604/
15093492. 1235275.

[10] Maugeri R, Graziano F,Basile L, et al. Reconstruction of vertebral body
after radiofrequency ablation and augmentation in dorsolumbar meta-
static vertebral fracture ; analysis of clinical and radiological outcome in
a clinical series of 18 patients[ J]. Acta Neurochir Suppl,2017,124 .
81 - 86. doi:10.1007/978 -3 -3/9 —39546 -3_13.

[11] Cheng Z, Wang J, Zheng Q, et al. Anterolateral radical debridement
and interbody bone grafting combined with transpedicle fxation in the
treatment of thoracolumbar spinal tuberculosis [ J ]. Medicine, 2015,
94(14) :€721. doi:10. 1097/MD. 0000000000000721.

[12] Li X,En H,Zhang Y, et al. Digital anatomical measurement for antero-
lateral fixation of middle and lower thoracic vertebrae[ J]. Me Sci Mo-
nitor,2016,22:5021 -5027. doi:10. 12659/ MSM. 899062.

[13] Kaur K, Singh R, Prasath Vet al. Computed tomographic-based mor-
phometric study of thoracic spine and its relevance to anaesthetic and
spinal surgical procedures[ J].J Clin Orthop Trauma,2016,7(2):
101 - 108. doi:10. 1016/]. jeot. 2015. 12. 002.



B F RK%$2%E JREG ANAT OPER SURG 2019,28(12) http://www. jjssxzz. cn 945

doi;10. 11659/jjssx. 06E019012 . gﬁfﬂﬁ}f?—f, .

5 AE MO $358 LN % Sk o] S A5t 7R 3 ok 28 Y Tz A o 1) A 32

B R, NEX,TER,KHEE,BEERL  (RINERREWMEE S E R A2 TR % 23 222002)

[ E] B FFTS IS MU BTFLA RS e PASUIN Pt Py 3 fhicres 9 St e 7] SRS IR PRI o T3k 164 15 91 (30 fil)
HETE RSk R A 5 DLHE S0 B8 FLA B 0 A T, 8 fol B8 L0 P U 3 2 L Y, 436 A i 3l ik ( ACA) R v 2l ik
(MCA) P4 3l kR B (O1CA) FS A Sl ki i ( DICA) | I 545 1A B R B2, SR ATl R A TR I B2 AR R AT R AL 20
R ZIESMUBALAR AT REE X AL B G A2 Be M1 B M2 Bt MCAB DICA \OICA ; 38 ik 5¢ 43 I T e PR A JI5E 407 5 ] 3 .
2.5 mm K1 OICA; AL F X A2 Be(SMI) M1 Br(J577) M2 Bt MCAB('FJ7) \DICA (J5 75 FAMIL) it OICA (L "R ASMI) 193l bk
TAARESE 22 WER A TR PR CRT B RN T 5% ) o 8538 XU AL Bt A2 Be (48 B Ja ) ML Be (48 i, B R ) |
MCAB (41 _E SMll) \ICAB DICA (F5 [l ij . ) A1 OICA (45 il AN ) BT 437 5l k78 T MAAS [l 450 5 £ 82 6 4 S8 8% , 42 Bl HEE /1A 3
FLABHEATF AT o

(K8 ] MESMUBLFLARS s UM Sl BRI 5 5 1502 5 X DU A 5 R T sl Bk s RN Bl K 35004 3k AR 3 Mk B 5 350 8 A i

[FES£ES] R323.1 [ X#firiRaE] A [KWiRBEH] 2019-06-04

Microsurgical anatomy of clipping bilateral intracranial aneurysms by unilateral lateral orbital keyhole approach
YANG Hua, LIU Xi-guang, LI Ai-min,ZHANG Hong-wei, CHEN Hui-zhen ( Department of Neurosurgery, Lianyungang Hospi-
tal Affiliated to Xuzhou Medical University, Lianyungang Jiangsu 222002, China)

Abstract: Objective To study the basic anatomy and clinical application of clipping bilateral intracranial aneurysms by unilateral lat-
eral orbital keyhole approach. Methods Totally 15 cadavers(30 sides) of skull specimens were perfused. Simulated lateral orbital keyhole
approach for craniotomy. Observed the main intracranial vessels with microscope, including anterior cerebral artery ( ACA) , middle cerebral
artery (MCA) ,ophthalmic segment of internal carotid artery (OICA) and distal internal carotid artery ( DICA) ,and the maximum length of
them were measured. The modified Salma surgical exposure operation scale was used to quantify the score. Results The contralateral Al
segment, proximal A2 segment, M1 segment, M2 segment, MCAB,DICA,OICA could be exposed through lateral keyhole approach. And addi-
tional 2.5 mm of OICA could be exposed after completed incision of falciform dural fold. Intracranial aneurysms at the contralateral A2 seg-
ment (lateral) ,M1 segment ( posterior) ,M2 segment, MCAB (inferior) ,DICA ( posterior and lateral) and OICA ( superior,inferior and lat-
eral) could not be fully exposed to perform simulated surgical clipping ( the operability rate was less than 75% ). Conclusion Intracranial

aneurysms at the contralateral Al segment, A2 segment ( anterior, posterior,and medial ) ,M1 segment (anterior,superior,and inferior) ,
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