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Feasibility of 3D-printed guidance drill template for bilateral anterior cervical pedicle screw place-

ment/WANG Liran, ZHAO Liujun, GU Yongjie, et al/Chinese Journal of Spine and Spinal Cord,
2016, 26(11): 1012-1017

[Abstract] Objectives: To study the accuracy of template—assisted anterior cervical pedicle screw placement
that based on 3D printing technique and digital orthopedics technique. Methods: Ten normal adult cervical
specimens were included, 5 males and 5 females. The anterior soft tissue of vertebra was removed before CT
scan evaluation, and the data were imported to Mimics software by DICOM format. Cervical vertebra was 3D
modeled and ideal trajectory was designed for anterior cervical pedicle screw, the STL data were imported to
3D printer after the establishment of navigation template model. Finally, drill guidance template was material-
ized by stereolithography apparatus.  Anterior pedicle screws were placed under the guidance of navigation
templates and the accuracy was assessed by postoperative CT scan and X-ray. Results: 120 anterior pedicle
screws in total were inserted in 10 specimens on both sides from C3 to T1. All the screws were divided into
4 levels according to their placements: grade 0, showing a perfect position without involvement of pedicle
cortical bone(115); grade 1, less than 25% of screw diameter violation(1); grade 2, 25% to 50% of screw di-
ameter violation(3); grade 3, more than 50% of screw diameter violation. The accuracy rate of screws place-
ment was 95.8%. Conclusions: Individualized navigation guidance template which based on 3D printing and
digital orthopedics technique, can effectively improve the accuracy of anterior cervical pedcile screw placement
and reduce the risk of intraoperative injury, and shows a promising prospect for clinical application.

[Key words] Anterior cervical pedicle screw; 3D printing molding; Navigation guide plate; Navigation guide

ESWE WiTA A RREIES BT H (4% : Y14G100003)
E—IEFEE N (1991-) WL AT BFR D5 1 5 AR
H1Li% : (0574)87996113  E-mail : 15168595002@163.com
JAIRVEE B X% E-mail :zhaoliujun555@sina.com



o[ A 2 7 2016 AR5 26 55 11 )

Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.11 1013

template; Trajectory design

[Author’s address] Ningbo University School of Medicine, Ningbo, 315211, China

H Koller T U XF T SUHE T 5 AHE = AR 5T [8
F AR GE DAk AE A5 2] T A SR Y R,
BT T AR SO AT TR B RO AN fE
48 R (14 — A W1 () L, 5 20 S P [ T
ARAHLE , B 7 A WG /N F AR5 (= 7R
B J5 (R 1 F 2 B, T SIUME R A 5 AR SR AT [
AR ER WU R, T R HH A2 B BR L, S sk
IR A S AR T RSB AT, B R R
WA S 3D FTE A, B IHFHIET
LA 5 R I8 5 AR AT AR T ) S AR A
TR T FRAUA 5] 3 T IRET A2 7 AR HUME R AR T
B A, ARG AR AR A S IR T 75 B AR T 18 B
A HERA R =, A I R A, B 25T

1 #MBR5H%E
1.1 PRl

o F 8 21 I 9 Ak B A BN R S5 A AR
10 5,9 5 B 205 B 0% 33~68 % 114 46.7+
9.6 % ¥ W ILi% , CT Kifs TG IE K B iR AE . 5
Bk STUHE R 7 AL Z, 101 2 6 ME AR S i 22 i 3R 1
BRI, OB 0 SR 48 % SR A7 T -20°C Tk
L, SCI0TT 24h B =R T RS M
1.2 S0 SRR

Xf 10 HBUHEPR A AT IR E CT 4948 (Philips faf
2, 2R Imm, JZ B BE 0.5mm, BRE L 120kV,
HL U 280mA , % 52 1000, % 2 300, K314 35 B
Ji 1 & 4 L DICOM 4% X A Mimies 17.0 £
(Materialise , Fb AR ) | 1 5t a8 oo B3 {18 BCEE R L
B A ZUIE F % R A SME B P S5 A 3RS R IR 5
R (EIE F 226~3000 = [CRALN, R 5% B 4 4R
RGBT PESS R N I BRI, R 3045 1Y
WS EEE A Y A A RS AR A
MedCAD Z %t 3% B A 3.5mm B A% (1) (8] A3 {4
OB IRETHEAT B BT, KBRS WL e i
SRR S5 B AL E X R, Z1E8K)
(] A A I 58 A A HE T HE S AR B P, TRl s A
AL AR A, W15 T S00HE i A
SARIRET A FHARET I BB LL STL #5505 Hh JF
A UG Imageware 3K 4 (EDS, 3£ 1), % 8l = 4
FIE ML A X T3, 1% & g 8 S 00 S 47 N

ShAR S, ¥ ROK 3.5mm B9 AR K Rk 2=
2. 7mm, YMEBE N Tmm, SN 5 4ME K E 4
S B 90mm  80mm , HF F0UHE A4 Tiij 2 1T A A 5%
T 2% T 1 5 A 2 1) 14 TR 3mm TP 5 SAE T 2
THEMBAMR , &5 o R 8 B (Boolean
Operation ) B AT 25 O Ak I 7 122 356 1T 52 RS AR Y
BV AR, DL STL A% X5 A 3D FTERHL, FIH G #
16 3D FTERE AR RPN R (NI -R =T
TR IE R ) AT ED AL, 58 A ST AR 1 1 1 (TR
1,
1.3 EETHRAE

17 ST 0 LH 2 ) B8 1 s e TS 4 R AR Al
S0 FHERTT 7, B4R 2.5mm (Y 7 [ A AR
M PP IS B A B, BN T 18 iR 5 E A
AMEAR 2 58 BB SIS 28 1, I I 3 A8 v PR IE A
M 5 N R TG S B SRR IR T T BE R S S )
PR EEHE 5 AR 1 A28 B i L, CT 948 Jo i
JE 22347 A 3.5mm B2ET (] 2),
14 BTN

ARIFHERBHEEMAL . BHL X 2 & CT
VPN IR T K s IREF S O . ¥ RS CT %58 DA
DICOM # 3 5 A Mimics 17.0 %k f , @ik &
M B IRET AR S PRETIE 5 HARET T 22 5%
1.5 ETiEEAN ik

WL ARG CT PEMNET I8 HER ARG Lee 5512
() STUMEARE 5 AR IR ET IV AN J5 1 .0 2, BB AT 58 4 AE A
SRR T G BRET SR AE AR 2F R A/ T IR
ET AR 25% ;2 9%, SR AT 2R e 5 A R I, 28
B> MR ET HARHY 25%~50% ;3 S, BRET 5 HE
S ARER 4> K FIRET HAR ) 50%

2 #8

10 B bpA L HI/E S 60 4, M C3~T1 H: &
AIZET 120 #1247 K & 30~40mm, L 4% 3.5mm,
AR A 115 BURET S 2 EMES RN, 0 %)
HET (Bl 3a~e) ;4 011E 5 [QEF T BE I T HL B A2
B RS HEARR BB A, FERAES CTH
I A BUHE = AR Je m gk o e (I 36),2 il 4b L2
Bl N, 37 AMRET G 3 MUBAT AL E R 2 92,1 #h
3 9%, HUBFTAEE [ E AR AL S R BT R R AL



1014 HhE R 2 R 2016 AR5 26 5 11 )

Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.11

B 1 a PEGRARNG S b IR SRBEAHE ¢ 3D ITERA M SR B2 a 2.5mm SR FAITH b A C3 &
T1 85 A SCIREE ¢ 5138 2 B U O e Js U1 B2 B d AR 022 947 AMRET

Figure 1 a Preparation for cervical specimens b Design of model of individualized navigation guidance template ¢ Templates

were formed by 3D printer in photosensitive resin Figure 2 a Circuits were opened by 2.5mm diameter Kirschner wires b

Kirschner wires passed through pedicle and broke the Posterior cortical bone of lateral mass ¢ Anterior cervical pedicle

screws were successively placed after tapping
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Figure 3 a-c Anteroposterior, lateral and oblique X-ray after operation showed favorable positions d, e Screws could

be found in the pedicle center from postoperative Computed Tomography f The CT scan after tapping revealed that

pedicle was violated laterally in right side g Right screw broke lateral cortical bone of pedicle in CT scan Figure 4

Postoperative modeling in Minics showed screws were placed followed by preoperative ideal trajectory mainly
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