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Clinical estimate on pedicle screw placement in lower cervical spine assisted by spinal virtual surgery
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[Abstract] Objectives: To evaluate the accuracy of pedicle screw placement in lower cervical spines assist-
ed by spinal virtual surgery system(SVSS). Methods: 27 patients scheduled for lower cervical pedicle screw
placement were divided into group A(SVSS 3D-assisted pedicle screw placement, n=10) and group B(MSCT
3D- assisted pedicle screw placement, n=17). All patients were examined by MSCT, and the data of group A
were sent to SVSS, while the data of group B were sent to Silicon Graphics 02 Workstation. VR and MPR
were used for reconstruction, which were used for individualized pedicle screw placement. MSCT scanning and
3D reconstruction was performed again to evaluate the accuracy of instrumentation.  Richter perforation
classification was used to evaluate screw perforation rate. Results: In group A, a total of 10 cases and 50
pedicle screws underwent MSCT scan after surgery, the rate of accuracy was 88%. According to the Richter
perforation classification, a 10% was grade one, a 2% was grade two. In group B, a total of 17 cases and 76
pedicle screws underwent MSCT scan after surgery, the rate of accuracy was 88.16%. According to the
Richter perforation classification, a 7.89% was grade one, and a 3.95% was grade two, no significant differ-
ence was noted between two groups(P>0.05). Conciusions: SVSS can be used for individualized patient review
and screw placement, and even for evaluation of prognosis as well as rehabilitation.

[Key words] Spinal virtual surgery system; Multi-slice spiral CT; lower cervical pedicle; 3D reconstruction;
Accuracy

[Author’s address] Department of Orthopaedics,the First People’s Hospital of Zhengzhou, Zhengzhou, 450000,
China

EE&TH : =4 BHE RIS £ 55 (2008C0013R) 5 B B T 4L 23 & e Bh-H 1% 599 H (08S100311)
FE—EF BN T (1972-), FIREIN, EAEW L WF5E 07 0] A R0 H LA B R

HL 7% 115981961287  E-mail : caojun2007190@126.com

WIRAEE il € E—mail : drhefei@sina.com



o A 2 R 2012 4EA 22 455 6 1)

Chinese Journal of Spine and Spinal Cord,2012,Vo0l.22 ,No.6 549

RN, ZoME S ARIRET e HA R R WA
Yy 03 e Re! 2 (BT SUMEARE 5 AR IR AT [ E T AR K
Wz B M AT T 5 AR R S R O P Y
T 35 2 B AE T IR AR Ry RAR 2 157 Ak
AU BT AR N AE 5 AR AR S P TR R R
R AR XU, 1 BAR Ty k. WIS B 22 R R
CT (multi-spiral CT,MSCT)3D £ A 0] X} H it 17
Kt os o B CT 3D LAEui7TE RN 12 YT id 72
PAAE SR AESEPE R AN L . A 2007 4R 4R, 15
ey S [0 RS 1 NN 3 (I A s € i 6
B PLF R RS (spinal virtual surgery system,
SVSS) , %A GAEA NI (PC) ESCEL T+ 3D
BRI IR, 2009 4F 6 H ~2011 4R
6 JH) i 2 Ge Al B AT S0 ME 284 5 AR IR BT
W, 52007 45 H~2009 4 11 H R H MSCT $§
T R B M2 TR 181 B R T SR B R AT R L
WLEIZ 22 GEAE 1 B HE =5 AR 5 BT HERA 7 |5 MSCT
3D TAEui 22 5,

1 &RE5HE
1.1 — R

Awtoedt 27 B E, B 176, Z10 B,
SVSS — 4 7 # F A4 Bl SUMEME 5 AR IR T [
FARH (A )10 6,5 4 ], & 6 6 4E# 18~56
% ¥ 44.6 %, KA . Chiari BIE 4 6] ,C4/5 4
itz 2 B, C4/5 BT AL 2 1], C4~C6 7K -5k
BRI 1, CA~C5 JE MR 1], JEE 4T 50
te, A B .C3 10 #,C4 20 #,C5 14 #,C6
4 #,C7 2 K,

MSCT =4t 45 S F R4 (B 4):17 #, 5
13 5, Zc 4 4] 45 % 19~69 % V-3 415 % R
MG 11 B, Chiari W52 3 6], SAE 25 4% 2 f,
Pz AR 1 B, SEEAT 76 MO, AT EE.C3 18
#,C4 24 #,C5 18 #M,C6 10 #%,C7 6 4,

1.2 %%

MX 8000 % 64 JZ MSCT & SGI02 Worksta-
tion 4.01 BEML TA/E¥, (Philips 23 7], & [ ), #E
FARBHARSG (SVSS) KA N HL K B E TAE 5
(DELL PRECISION M6300,intel core2 2.8G,
4G,512M), SVSS RZGiAH 4% T MSCT TAE4 VR
I MPR # K, L CT MRI % %4 0508 M5 B
U5, LA VC6.0 HIF R, C++18 7 456 T Ak
WA KA, BSLHET PC HEEAY ] AL G AT

REHEMRG, REERERmE(E1)RE S A
% 1A 3D WER IR AL 1,3 4> 2D AL
1A~ 2D B 7 1, AR A o 11 2 2% 88 H A
FeBRAE B bR X 00 )07 T 25 0SB A
H (AR FORAL AR B ) b P B —
B EALE, HAB IS 0K Bl 22 3 2R R 2 0
PV T T T S PR B AR N AR Ak T i R B
Hi s D R 2 AR FR G ARSI R IR AT AR R
BN, 8L RET AR AR N BGE K A X MSCT
AR B 7 NI ER & A i 1 ap
DA S 0 P 0 i 8 T3 R T AS S i H A 7 11 7 e 4%
71N, P N A 2 R R A
1.3 HH R Em g s

HH & . L 180mm, HLJE 120kV, H ¥i
200mAs, UREE 0.875, FHHEETE 0.75s/8, i
512x512, A 22 1.3mm, &0 B R
0.6mm,
1.4 ARHETPFAL

MSCT 2R 5, I s B A4 3% 3 BB T
VESGPRAE . A 4L R B 72 T ARG 5 b s U
P B SRJF S A SVSS fT =i ;B 41 )R
RO AR CT T AR AT =, W RGHAR
e £ 25 BURAZ (volume rendering, VR) Fl £ - [fif
4 W% (multi-plannar reformation, MPR)#
1.4.1 VR E#E  Fx5 B b XA E T H R
A H bR X Z5 4, o X H bR Ry | i 1 3l 245 45 1)
THE A% WL EE H BT B X N 45 HE 1A 285 40 1) 25 18] 56 2
PGB, EAT A ARA BT, AR TR O =X

—

B 1 ARGEERAE AR (M OB A
7 GO AN Jr 3 AN 1 T E 7))

Figure 1 System interface settings(The left window: data
measurement; Top of the right window: image observation
and adjustment;

Bottom of the right windows:  profile

positioning)
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Figure 2 a.b Preoperative SVSS reconstruction VR images of chiari malformation,image shows the left lateral mass of

C4 malformations Figure 3 a.b Postoperative X-ray of Chiari malformation showed the screws were good positioning

Figure 4 Postoperative axial view showed no perforation of both pedicle Figure 5 Postoperative sagittal view showed

no perforation of the upper and lower edge of the left pedicle
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Figure 6 Postoperative coronal view showed no perforation of the pedicle isthmus (a the specific cutting site; b the
cross—section plane of pedicle. The black dots show the cross—section plane of pedicle screw. Periphery slightly shallow
oval shows the cross—section plane of pedicle cortical bone. The light—colored area between them are pedicle cancellous
bone. The same below.)  Figure 7 Postoperative coronal view showed the pedicle screw perforation out of left

transpedicular cancellous bone Figure 8 Postoperative coronal view showed no perforation out of pedicle exit
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