- 834 PG 2021 459 HEE 34 55 9 #] China J Orthop Trauma,Sep.2021, Vol.34,No.9

- g BRI T -

PR KHERERRET S 1 28 00 P 5

HARLERE L KER S, RE 2 A4
(L W R 05 MIA0 2111665 2. (RINPERHKEMEB P BeH B TTHR fRM 221006)

[fHE] B @ kMR IRTH ARMEERAT SO B oA ML, ik LR 20184 1 A £ 2018 4
6 AATHHE =% CT o %% 40 41, % 21 4], % 19 45 & & 165~180(172.949.5) em, 4 # 38~55(51.1212.8) % , 3t 4%
MMM RAL T RAEH, 6 B X0 HAM =% CT HEHEBE 3D 7974 4, 2 80 A mAEAR A, ¥ A TR E
AT ARYE B AT H XM KRR RSN R 2 A 50 8 BATH 40 Mtk F B 4741 40 A, B o, fe 3t AL £ & 3 i
40 ) B 0 M = AR B L AURENE 4T, A B0 I AR A S I 55 I AR AR A AL, e 3D B B AT 40 (2 AR 4T
H),40 B, ARSI SR F SO L BATA A FRAUEANRTNEE AR ER A SRR AMA KL
VA AT BHE P R AT AR A A A, A R BATA S F R ATA L 3D AR AT B TG, I A IR AT
G F AR R, R FOUABAEETHELOA T5 6 A2 B ST A 56, THZ R A 94%, X E K F
H 3%, e FEBATAE R TS A 626 AL R ek 18 4, TH:% % 4 T8%, % & % 33%, % M 45 £ o A G it 4
FL(P<0.05) . 5% % EA4T415 3D Bedt B AT 69 th 4 SoH5 #0 BUATE PAT A R LA, £ R RS 3 E L (P>0.05), 4
FEREATAL 3D B F AT R AT S AT A R ATIE MR A LR, 2R A A E XL (P<0.05), iR AFH B AEA
A MR, SR R AR, TR B BN SN M AAT, 454 B AT I, R B T AL S R ) 2 SUBR AT 89 A 3
e S B AT AR 7 AR HEME ARAT AT 49 R R A e

[Rim] AsAf,ziAHE; v, =4, - AAuEM

& 43S :R687.3 :

DO 10.12200/j.issn.1003-0034.2021.09.009 FHRHE (R IRAR S ) ARIRAD (OSID)  EEEHE

Study on the application of a new type of vertebral plate nail guide SUN Ma-ji, WANG Qiu-an,ZHANG Xing-chen,
YUAN Feng,and GUO Kaijin*. *Nanjing Medical University ,Nanjing 211166, Jiangsu , China

ABSTRACT Objective:To explore safety and accuracy of novel C, laminar staple guide through in vitro experiments.
Methods : From January 2018 to June 2018,40 patients who underwent three-dimensional CT of cervical spine were selected ,
including 21 males and 19 females, heighted from 165 to 180 ¢m with an average of (172.9+9.5) cm,aged from 38 to 55 years
old (51.1+12.8) years old, excluding patients with axis lamina defect and hypoplasia. Two sets of 3D printed specimens were
made from the three-dimensional CT data of cervical spine of each patient,and both of than were used for the in vitro nailing
experiment. According to different nail placement methods, in vitro experimental part of this experiment was divided into guide
nail placement group and hand nail placement group,40 pieces in each group. At the same time, the three-dimensional model
of cervical spine of 40 patients was reconstructed on computer,and the ideal needle point data and inclination angle were ob-
tained by computer simulation of the nail placement. This is 3D simulation nail placement group,40 pieces. With vitro experi-
ment, the risk level of screw placement,the position of needle exit point and inclination angle were measured in guide nail
group and hand nail group. Based on the accuracy of needle point and inclination angle of nail path,the data of guide nail
group , the hand nail group and 3D simulation nail group were compared,and the data of each group were statistically analyzed
to determine the accuracy. Results:In guide nail group,75 screws were acceptable and 5 were dangerous. The acceptable rate
was 94% ,and the double cortical rate was 93%. There were 62 position-acceptable screws in hand nail group,and 18 positions
were dangerous , with an acceptable rate of 78% and a double cortical rate of 33%. The difference between two groups was sta-
tistically significant (P<0.05). There was no significant difference in accuracy of needle exit point and inclination angle of nail
path between guide nail group and 3D simulation nail group (P>0.05),but there was significant difference in the accuracy of
needle exit point and inclination angle of nail path between hand nail group and 3D simulation nail group (P<0.05). Conclu-
sion: The guide is universal , with stable structure ,accurate guidance,and easy operation. It could be placed with bilateral lam-
ina screws at the same time , shortening the time of nail placement, avoiding collision of two-way cross screws ,increase the rate
of double cortex. Ultimately, efficiency and security can be improved.
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Fig.1 Design principle : centripetality principle of slide rail
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Fig.3 Structure diagram of bidirectional slide rail guider:1 is the main
body of fixed frame,2 is the sleeve of three-stage guider,3 is the locking
sleeve of spinous process,4 is the interface of needle exit point,5 is the
outer ring of slide rail connection, 6 is arc-shaped centripetal slide rail,7 is

slide rail connecting inner ring
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Fig.4 Schematic diagram of experimental grouping  4a. Placement of axial laminar screw with 3D printing specimen assisted by guide device 4b. Plac-

ing the axial laminar screw on the 3D printed specimen by hand ~ 4e¢. Placement of axial laminar screw in specimen under 3D simulation
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Tab.2 Comparison of sets of needle point positions and inclination angles among the groups(x+s)
415 1% L1(mm) L2 (mm) L3(mm) L4 (mm) P £ (°)
1) # R 4H 40 6.55+0.757 7.61+1.05% 3.86+0.84% 4.97+0.68" 55.73+1.54%
T B 40 4.71+0.84% 6.03+0.797 5.11+0.83% 6.13+0.58” 51.92+3.11°
3D B E AT 4 40 6.44+0.52* 7.05+0.84" 3.55+0.75° 5.09+0.74" 55.51+1.62°
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Note: ©compared with *:1=0.428 ,P=0.671; “compared with ":1=0.424,P=0.674; “compared with “:¢=0.685,P=0.498 ; “compared with *:1=0.493 , P=
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