A A 4 R 2017 AR5 27 B85 8 1 Chinese Journal of Spine and Spinal Cord ,2017,Vol.27,No.8

R 3D AT P FAUEEAR R B S ARAE
ME B ARKBAT HATHG JE A AT

LA T AL LB kT E OB AREMR L EA BBk 4!
(1 BTMNBHERHERE R 550007 TRPHTT ;2 3 YRR B EBE BN 563000 2 X TT)

(FZE] B RUTSR 3D FTE0 S AUB AR G B TEACHEAME 5 AR BRET B 5T A Esf P . 77 3% B B 2015 4F 6 J1 ~
12 JWARAT S AKHE T AR i B 17 61,58 11 61, 2 6 ;4R % 25~56 %, F-1 43.3+8.7 & SEARMEE T B AL 13
B, FERRHEMTIE 4 ], AR FOEE B3 AR ARHE CT 2088 5 A Mimics17.0 F4 A2 % H bR AR i = HEAE D il 396 )
TR S R T AR AR W 1 S ) A5 A B M AR BT e T T I A R B [ T AT AR X 3 e P A
FA LY 10mm K5 ]38 8 K AR AT SRR G — K BT I R A 1] 8 R AR o R R AR B A
F)FARGE 2L 3D FTERHLAT B ok 76 3D MR [ MADLE £, ARS8 i A 5 28 WI AT I Pk 30 R S AR AR T 75 K
VIR TG IR . ARtk & 3D AT E AR 5 B S B W 45 o AR 38 43l L Pl Al e 7 il 3 ol 5 o 3 3, AR AT
o2 M) B 1) R g ] T R R R A S BT A, 22 S5 T T AHE SRR T R R R £T I
55 R 5 WRET B X S AT IR ETAE Bk 40 8T, 1 LA Kawaguchi S5 PEAN 25 I BT IRET 7 B 00 25 4, 85 R F AR
[8] 106+1 Tmin, AR 1 H 15k 220+73ml, 8 A 68 FCSMEME 5 HEIRET | b SEAE S5 A MESS 34 A0, AR T iF
EI A WA B Sk 0 f 5 OR G M L 22 S RS i o B L (P>0.05), AR JE Kawaguchi 55 377 417k 7R .0 94,5
97.06%(66/68), 1 215 2.94%(2/68) , A 2 BURETZE i & e i, T MEARETECH 0, it @i R 3D TE &
R %l B S XA 5 AR T R S R TR S AR T T R W G B RS 0 DS O R iR BT R TR BT Y
HERA P, 98 2%

[Ssim ) S MEAE ; 0 HUAEA ;3D FTED ;i 22

doi:10.3969/}.issn.1004-406X.2017.08.03

FE Y ES R687.3 XEKFRIRED ;A X E S :1004-406X (2017)-08-0686—06

Analysis on accuracy of advanced 3D printing navigation template in assisting the placement of at-
lanto—axial vertebral pedicle screw/PU Xingwei, LUO Chunshan, QIU Bing, et al//Chinese Journal of
Spine and Spinal Cord, 2017, 27(8): 686-691

[Abstract] Objectives: To explore the accuracy of advanced 3D printing navigation template in assisting the
placement of atlanto—axial vertebral pedicle screw. Methods: 17 patients who underwent pedicle screw place-
ment of atlanto—axial vertebral were selected from our hospital between June 2015 and December 2016, in-
cluding 11 males and 6 females, aging from 25 to 56 years (43.3+8.7 years). 13 patients had atlanto—axial
vertebral fracture and dislocation while 4 cases had atlanto—axial vertebral deformity. Atlanto—axial CT data of
patients were input into Mimics17.0 to generate a 3D model of the target vertebral body. The cylinder with
the diameter of 3.5mm was used for simulation of screws in the computer—aided design software to make pre-
liminary simulation of pedicle screw placement parallel to the direction of pedicle screw. The position relation
between the screw channels and the screw channel was carefully adjusted to ensure the pedicle bone cortex
was not broken through by the screw channel. The benchmark was moved parallelly about 10mm towards the
inside relatively to the screw hole. The guide plate file was imported into the Forml+3D printer to print the
atlanto—axial pedicle screw guide plate. The guide plate was disinfected with ethylene oxide and encapsulated

for subsequent use. The surgical operations were simulated preoperatively in the previously 3D—printed model,

E&TH: SMA DI ERHBAR I ST H (455 :201622wjkj2016-1-029 )
E—{EHEE A T (1981-), B2+ B9 il A HEAMRE BB R

LI : (0851)85755972  E—mail : 1255468850@qq.com

WIHAEH P FI E-mail :lyz8088@163.com



o[ A A 2 7 2017 4EA 27 4555 8 W)

Chinese Journal of Spine and Spinal Cord,2017,Vo0l.27 ,No.8 687

the scheme was confirmed by in vitro test before the advanced navigation template disinfected, sterilized and

applied to clinical.

Advanced 3D printing template was closely adhered to the atlanto—axial vertebral body

during operation. The surgeon drilled out the screw channel through the guiding channel by drill with pole as

the reference, and the guiding plate was removed,

and pedicle screw was placed along the screw channel.

Results: The operation time was 106+11min and the intraoperative blood loss was 220+73ml. A total of 68

cervical pedicle root screws were placed, including 34 cases in atlas and 34 cases in axis. There were no

statistically significant differences between preoperative and postoperative pre—designed nailing points, the in-

clination angle and head tilt angle (P>0.05).

Postoperative Kawaguchi scale showed level 0 accounting in

97.06%(66/68), level 1 in 2.94%(2/68), level I and Il in 0, and two screws were broke through bone cor-

tex. Conclusions:

By using the advanced 3D printing navigation template auxiliary atlanto—axial vertebral

pedicle nailing guide, alignment with the preoperative default best nail can be improved to exact match pre-

operative plan, the accuracy of clinical surgery nailing can be improved to reduce the deviation.
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[Author’s address] Orthopedic department, Guizhou Province Osteological Hospital, 550007, Guiyang, China

FEARAE A 5 AR IR ET P e R B AR M R
U, B AR EE AR AN AR Iz A AT 0k
WHEF I AL ARRFARIGITT I EEARA A THE
XA B 3T 45 46 52 2% HE 5 AR AT /N | A8 S5 A vy,
5 AR BT A [ 2 A DG 14 I A A 2R 0 45— 1 B A
LI R FH RS R Ok, G it g S A A
HRBRET B AT R M A S8 L, WA 3D 4T
ENEARAEBRTAT AL I HE), HE S AR AR 8
W AR AR TR 2 Bz S {ELTR] B A A
—ORJE T R SR S B KB AR AN, R
HORF TR AT E s S IR B R SR S R e
& NI, AT S AR A LA Ll R IF
T 2015 4 6 J1~2016 4 12 A 2R 3D $TE)
PR Bl B A MEARE 5 AR R ET A N B IR YT
17 1) 5 ARHE B T A7 S T fB 3 B T

1 #REHE
1.1 —geRt

1700 &, 5 11 6], Ze 6 ], 4R 1% 25~56
(43.3£8.7) % . EMXHEWLAL 13 41, 52 WX M W I 4
1] (VIR 22 BT 2 f81) , 28 R DG 19 48 S BUREAR G
AE2 B, AR AN, B TR B RRHEA
R BT WAL, 15 B8 EAKHE AR FT ] G AL 2
IERARAS 2 BB BB A B IE W ALE B AS
BRI A2 R, B R 3D 4TE R
MR A B AT R MK I B HE 5 AR T P I AR
1.2 2R 3D 4T B AUB AR 19 et Al £

BHARRIAT L HiME CT 45, >R H Light
Speed 16 JZ#RJi¢ CT HL(GE 2~ ], &) K, H
HiE D C1~C3 HEfR 3 9B, 2R 1.25mm, 12

PE 5.0mm , #F JKH B 9.37mm/s, #3120k V, H
it 200mA , FHIGTEMZ LA Dicom 48 ARAE

¥4 Dicom #& 2305 A 3D EIMGUAE B 9 5
A FRER A Mimies 17.0(Materialise 23 &, LA ),
A H bR HER I = e R TR B R TR
f Creo 2.0(PTC 24w, L&), il I H A% 3.5mm
1 BT AR BAR T, DUPAT THE S R0 7 10 9] 25
BERUME 5 AR B AT, 78 3D FU1H R B 7 | R AR
FERADWELETIE SHES RO EOCR, JEXTENIE
HEAT AN BRI L 0 DR ET I8 AN SR WA 5 AR B B o, DA
FLAR 3.5mm A [ A i il £ o il AR ME AR 3% 1HT
AR 2. 0mm FIHE S ARIZETHEET 5 S48, KE
H15mm,, 58 AT FLA B T A R oK 25 4]
BR AR SAHE IR = iR T 0, T S AR OE 7
Tl AR TR 0 T 8 B O BT T AR
3.5mm B FEAAARFT, BR AT A X £ 38 1) P -7 #
25 10mm, #5FF K 29 40mm, B S OS5 A
Forml+3D FTEIHL (Formlabs, 35 [F ), #T B H B AKX HE
MES AR EET S, A CPEH GBS,
1.3 PR 3D AT B MA AR 14 A R

ARHGAE 3D FTERH R B BEARY | A7 T AR B
PRAE ) D0 G 2 AR B A T ECAT R R L
SRR REF A THES AR, R HE S AR
BRI, ARAMAIEIESE TR 3D FT B T A A
ARG B 1 o B0 AT 58 AT AT R R S AR i 1ot B 4
CRETHBER I o A B8 0 9B 22 5 | DR R R X
MEE AR, 5| E i 3~6kg, A 2 5 R I
DRFRMAE, 000 J5 1E A U 11 S R R A S AR A5 A
F0 5 R B MEA RS 2 T BE A B LI B S 8
THEEM R 3D 4T ER -S4 53 501 S5 %8 U B T 5 X A



688 o[ 2L R 2017 4EES 27 55 8 1)

Chinese Journal of Spine and Spinal Cord,2017,Vo0l.27 ,No.8

AR IO S P 0 e AR AR 2 T 7R, WL S Al 5
S REMA BT HRAE X AR [ T4, R
DA AR 2.0mm FL Al it -5 B -5 10 38 G0 Al 5 HE B
B BT 10mm, 2 5w 3E G AT R S AR
BRETIE I , AR P AT T S AARAT B9 07 1), T W
SRR TT ) I B A R 3 , BliAL S8R TR
BRI ETIE N BE R 58 B B SR 5 BUT S 4
T 22 I HCE 3.5mm EARBIME S ARIRET . E AT 58 M
Ja,C BB X LA B, Ked BAT A B R
LG VAT Sk 38 B S Ao i LGk B e SR AR

FEAEFFZCRAS W B0 S AT R B [ Ml B e BB
HOIWE , ZZEGU0(E 1),
1.4 ARJFab

ARG B TS BNR , S0058 1 2l  l 1e) BH B 5 00
AR X G, KT S0ml/24h HJC I Wl
MR B0 5 A s AR il P A & 24~48h (5
i EIREAN R A IR RS T HEK % 48h)
JB 7K 25 3~5d W0 B W2 24 3~5d, 40 AR i A A f b
ZHER ML E 3~5d, FR 3d J5 U8 & H W IR
ARG

B 1 59295, SHt, RETZ W
AT a FAEMAL X 2k A 7R 22 AKCHE
W WAL b ARFT CT 28 X e 14 4k 28 1
e TR SEALAC: oL A1 fb 22 4x i
M, BT R ACHEAE SRR T 2 RS
od MR R ST e AARPAE
JHS R SH T EET f~h RJ5 X LM CT
IRIRET L RS

Figure 1 The images showed a 46 -

year —old male patient with odontoid

fracture and dislocation a Lateral cervical radiographs b Preoperative CT showed the existence of odontoid fracture ¢ The
advanced navigation template with guiding channel and pole was designed according to the data of bony structure surface
behind the atlanto—axial vertebra and reverse template which was anastomotic to the surface d The improved atlantoaxial
navigation guide plate e The visual in the operation f-h The cervical posterior radiographs showed well positioned at-
lantoaxial pedicle screws;  postoperative CT showed the atlantoaxial pedicle screw was well positioned in the vertebral

pedicle
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Table 1 Comparison of the sagittal angel and
transverse angel of Atlanto—axial in pre-set screw
track and actual screw track

SCBRET I
Actual screw track

AiM/Right 72/ Left

T £
Pre—set screw track

FiM/Right 260/ Left
FEHE P A

Transverse
angel of axial

B S i
Sagittal angel 8.6+0.52

of axial

HXHE N A5 £
Transverse an- 29.9+1.11 28.6+1.34

gel of atlanto
HRAfE S fh £
Sagittal angel 23.7+1.00 24.0+0.78

of atlanto

8.5+0.62  8.5+0.58 8.4+0.71 8.6+0.67

8.6+1.11 8.5£0.57 8.5%1.16
30.2+1.03 29.1+1.15

23.5+1.04 24.1+0.92

®2 FRHTAMNIRHETRAZEMLERS
Table 2 Comparison of the deviation of pre—set and

actual atlanto—axial screw entrance points

i vl Zhih

Axis x Axis y Axis z
FEHEZE (mm) 0.10 0.10 0.30
Left  axial (-0.35~0.30)  (-0.20~0.30) (0.05~0.50)
FMEA (mm) 0.20 0.20 0.30
Right axial (-0.35~0.35) (-0.35~0.20) (-0.50~0.60)
HXHE 22 (mm) 0.10 0.10 0.30
Left atlanto (-0.35~0.30) (-0.20~0.30) (0.05~0.50)
HXHEAT (mm) -0.20 -0.30 0.30
Right atlanto ~ (-0.25~0.40) (-0.50~0.20) (-0.55~0.55)
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