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Abstract: [Objective| To introduce the surgical technique and preliminary clinical outcome of 3D printing assisted Ci» pedicle screw
fixation of type I odontoid fracture. [Methods] A total of 14 patients diagnosed with type Il odontoid fracture were simulated operation on
the customized 3D model and guide before real surgery to determine the size, insertion point and depth of internal fixators. In the real sur-
gery, a posterior median incision was made, lamina and spinous process were exposed after unipolar or bipolar electrocautery. The 3D mod-
el was matched with the corresponding real lamina, facet joints and spinous process, screw path was individually drilled along the guide
with a fine drill bit. After no error was found, the pedicle screw was inserted and fixed with a titanium rod to finish the fixation. The implant
was removed 3 months after the fracture healed firmly. [Results] All the 14 patients got operation performed smoothly without vertebral ar-
tery injury, nerve injury or incision infection. Compared with those preoperatively, the VAS score [(7.3£0.8), (2.9+0.6), P<0.001] and NDI
score [(61.8+4.9), (32.1+3.0), P<0.001] significantly reduced 6 months postoperatively. Fracture union was achieved in all patients between
9 and 12 months after surgery, and internal fixation was removed around 12 months after surgery. Compared with those before removing in-
ternal fixation devices, cervical rotational range of motion (ROM) [(55.8+7.0) °, (85.1£11.9) °, P<0.001] and NDI scores [(25.2+4.9), (10.3+
2.7), P<0.001] significantly improved 7 days after the implant removed. [Conclusion| 3D printing assisted Ci» pedicle screw fixation of type
II odontoid fracture is an effective treatment method, which can significantly restore cervical motion after internal fixation removed.

Key words: type II odontoid fracture, C,» pedicle screw fixation, 3D printing

AXHE A AR 5547 o5 BUME S T 19 9%~18% , Hrh T AIT 6 2 O MR AT T T A I TEAR X 0% 2, 5
Anderson II Bl 0L, HREZFHEFRIET . IGIK Con Rl G R 23 900 735 5 MRHE 1) e 7 ) B R 5T et et )
o TR 5 2 A B A O AR ET [ E (anterior Ae ™, PRl ARG AT A B R, SRR
cannulated screw fixation, ACSF) HlJ5 Ii% Cu. & A, A4 B FIUME TG o B R HE b SHEAR A0 T AR T ) SR

DOI:10.3977/j.issn.1005-8478.2024.11.13
ABEETE D i RHE R T H (475 :2022XY107)
PEE A EWR, FIR I, D7 ) REE , (B F{E48) fortanggd@163.com
* JBIEVEE ARIoilE, (HF{54H ) spine89hospital @163.com
1029



H32EH 11
20244F 6 H

T LSRR S
Orthopedic Journal of China

Vol.32,No.11
Jun.2024

H T R MK F R 52 2 | 7 e ey ELAT T A i
HE, FAIGT TS AIMERE A . KBS, FEARAEME S ARET
AORS B AR TR R Z R PE R . Bl 3D
FTENHARTEREARME S A S ARBRET B AP RYRI], BE
% EULHL A BB ST | MES AR AN B LRSI K
M, T HE R RIRY TS, PRI T
RN, BIBTAIG I A ' AR 3D FTEHR
e SMER 5 FRHURAR A5 5 T S8 o HE S ARIRET
BETIE, TR a BRI E T AR G677
WRAHEA R I, BRASIEEAT S, KA HikE
W, AFE2018 4E 1 H—2020 4F 1 HRHiZ 5
7 WBVRR G E AT B 14 0], B T AREOR S
WA I RASCRAR AT

1 FAREAR
1.1 RATHES

A BB RN kA, FRRER AR E (B
la~lc), MRAEARFIHME CT FH+ = E RS A, T
ENHH 3D 4TERAMPEAL SRR (1] 1d) . AN
Bt HORRE T, RAT R SIS T SRS
], BRLEET I IR AT Sk
1.2 RSN

BRI R, (S E IRSE B RMY B
FHENMFAEIR EIETFAR . XTI R SR s
e G W M e ny s | A m s 0
1.3 FAREAE

PSS IER I, Sl i, ARSI I
HRZYITE, WERESE . MEMR, FEARERR Cum
o WU LR T L 100 S FH P8 B 1 T A
TR, R G5 Ry, TR C
Ja5 bg, Dt BAESh IKEGE KA . BRIARFTTE
3D IR FAPE R Co HEET AT O, AR LR
Con BRI, Bl 1R R $1005 . H 3D FTED -S4 5 40 Ny
M, /N, BRSEAG S AHVCRS, FHANE Sk B A S
B SR VG R , RROCEGRI PSR Al OB - LA
TRVUBESERE . FEHT 2830 B 1S4 BB IR A A 5 AR N & DA
WEANSSHEAMER, 2280 Kl , RETREEA
B KEMEDRIRET . YT GIRETE A, AT LM
H1 3D SR AL A By, o] LU pi 2] 255 1) 23R
fil#R Co MES MR, DIRRE C BUHEET 5, BN
FE EUG A R BRI 5 AR 7 T A Eas R, ek
PRAMAEPURE , DIGR R DU RESERE , F A28 B8 4
WAEMES R NZG U NS MRS, 23y K
1030

B, ARG EAGERK DRI, 182520
BAJG GIEEEN, WHIBET A BEHE iR, &
FERFE, 3000 ml A HER K MRl 10, BTG . W
WA EEBI IR 522886 . VIH SCHE # P IR-R
(100 mg) JRiiBEH] .
1.4 ARJF4b3

ARJG 24 h WHIBE MR PR, KRG 3dE4A
X Zeh (& le) . CT 53 #THE T 1, ST 3
MA. BEEARE 3. 6. 9. 120HUKLEGH N FEE
RKHEHG TdHEZ—FRIREIRKG A R ASHEEH
W (ROM) . SIFFUIRERAFIE 4L (NDI) FIHE
BAUTES> (VAS) PEHEBHE ARSI RS TR 78 CT H
AR EITEA/NEE, N ETTES . A
BITEE 3TN ALUGEBEREAY .

2 ImRFER

2.1 — ek

2018 4F 1 H—2020 4F 1 HARMSIAR) 14 BTk
REPHRFH, FE 23~56 %, 1 (41.6+4.2)
%y A4, 510 Bl G HLEN R AL B TE T S
i, AciEgEhts 6 i, #4361, REBPSHTA I
RYRIRIEE T, TR RUE (B IeykZ A/
BT BTG . R 2 [ R0
). VIFAE SR . I 2052 BRI SR I PR B,
FRA R F T 3D ATENRBI G B% Coo MES ARET N
i EFAR
22 PIbEER

14 {51 F 35 T ARIUR] 58 B, A Hh BUME 30 ik 46247
AP ] DR FOREFE Y (98.2£8.5)
min, FARMIMER (133.6£39.3) ml.

BV 16~22 1 H, P (18.9+3.6) MH. H5AR
HIAH LG, AR5 6 D H VAS P43 [(7.3£0.8), (2.9+0.6),
P<0.001] 1 NDI $E43 [(61.8+4.9), (32.1£3.0), P<0.001]
WM. TABRETEARG 9~12 0 HLH T Hrl
G, AE R2AALELATENEEY (E la~1h) . 5
PR e R ERAR L, PRBRNEE R E S 7 d i3
HE i 7 1% 30 B [(55.8+7.0)°, (85.1+11.9)°, P<0.001] Al

NDI ¥F43 [(25.2+4.9), (10.3+2.7), P<0.001] ¥4 i} & 2
¥

= o
3 i it

1974 4 Anderson 55 ' ¥ BB P Or B AR 2
Pk 10 10, U1 &Y, HA 65%~74% “f5 Anderson 11



EREH LM
202446 H

TSRS
Orthopedic Journal of China

Vol.32,No.11
Jun.2024

AUE T, 2005 4F Grauer 5% 70 X AT T AR TIA
B, HEFEANE B VRYY s 1B B, A R N [ E A
J7; LC A, EFEE BN EDEIRYT . P2 is T
AT 2 DIBETHE (ACSF) FUEREA 3, a2
B, HAT LR Con IIEW TR SE, Eh—
FRRATIFARIGIT ik 2 SR, XA TFAGE DR
AEXTERAE , % AR RIS BIF G A SRR ) Y W Y
BRI RE E YT UC BE 4. MRk
r. BRIBYEEYT. VRREA/ N TR . R
BRAAE "0 R ESIRET Con AT [ WIS TN A

+%

g
+
.

By
B | S
o X

AP OIRET D E RIIE O, BT LARDRIGY T R 2B 4T
B - FMEE T, fFE Grauer IIC H T, Grauer IT A 5%
B B EFTEAAR, BHEEST, &n] UHT ACSF
RIGH BB TR " V2258 R S B Im s o [
BIT I BVRIRE BT, IRB] T 5T ESARET A [ 5E AH
[) 1Y B Gl R 24 0 ™ ARG v T A e AR AR
J5 9~12 N A XS T R B S, kPR
BN EEY S, AR DhReka T IR, Uil
3D ATENAH B Con #E = HEET B E ¥R Y7 11 ALIG AR 28 &
#r, R—FIRGF T ARG I

Bl 1. BELE, 50 %, la~le: RBIUIAL X 2R ARHT CT. MRI K BR 0 RIEHHT; 1d: RATFTED 3D R, BT AT
fi; le: RJF 3 d UGL X A5 16 ARG 3 DAMG X LA 1g: RJa 6 DHMIGL X L T 83 570 P 1 5 7 B R4

1h: KJF 9 4 H CT BonBHris .

Figurel. A 50-year—old female. la~1c: Preoperative lateral X-ray, CT and MRI showed odontoid fracture; 1d: Printing 3D model before

operation to simulate the surgical process; le: Lateral X-ray 3 days postoperatively; 1f: Lateral radiograph 3 months after surgery; 1g:

Lateral X—ray 6 months after surgery showed good fracture reduction and internal fixation; lh: CT 9 months after surgery showed frac-

ture healing solid.
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