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Development and application of atlas pedicle screw guider

HUANG Shuai, WANG Wen-tao, SHEN Yu-hang, LIU Jun, LI Ming, HE Da-wei"
Department of Orthopaedics, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To design a nailing guiding device to improve individual atlas pedicle screw implantation, avoiding
the damage of adjacent tissues and reducing the risk of operation. Methods Three-dimensional data of CT scan of 30 adult atlas
were collected and analyzed by SPSS 21. 0 software with 95% reference value range. The height of the posterior arch in starting
point, the horizontal distance between starting point and the center of posterior tubercle, and the longitudinal distance from
starting point to cortical bone of anterior arch through the center of lateral mass were determined for designing the guiding
device. The designing steps included: (1) the fixing device of guider was designed with posterior tubercle of atlas as the anchor
point; (2) based on the anchor point, vertical lifting rod and lateral vernier stents were installed to resist the external force of
nailing and to preliminarily locate the starting point refering to the preoperative imaging data, repectively; (3) a needle sleeve
was installed on the transverse stents, and the position of starting point and the direction of screw were determined; and (4)
other parts included 2 mm diameter needle, screw nut, screw driver, etc. Clinical study: the designed guider was used in
patients with atlanto-axial dislocation or instability, and patients receiving tranditional therapy were taken controls. The efficay
of designed guider was evaluated by comparing the success rates and operation time of the two methods. Results The nailing
success rate of the designed guider was significantly higher than that of the control group (96.15% [25/267] vs 84. 61%
[22/267], P=0.025). The Operation time of the guider group was significantly shorter than that of control group ([123. 38+
5.59] vs [137. 6244. 15] min, P<C0. 05). Conclusion We have successfully designed an individual guiding device for atlas

pedicle screw implantation, which can help to improve the operation efficiency.

[ BEH] 2016-02-11 [#=HH] 2016-08-30

[E€mB] iR #W H (12441902800). Supported by Science and Technology Supporting Program of Shanghai (12441902800).
[EEBA] # @4k E-mail: 1873689393@qq. com

* M EVEH (Corresponding author). Tel; 021-31161691, E-mail;: hedawei2000@sina. com



S5O M. B UL AR FEMIAE S ARBRET S 1 BT K2 T

« 1139 -

[Key words ] guider; atlas; pedicle screw; screw replacement; internal fixation

FEMEAR AR S5 K S5 R R A FOE R X B
ME AR ELIE SR AERE AES K P AR NI OA X 45
FEMET A BIRETHE AT S T IR, 390 T L S5 AE Py
[ 5 AR TFARKBE b3 Py [ E AR %, 4
Gallie A& \Brooks A HEMR JEAR FEMEM BIRETAR S,
T TURI ARSI AEAE A S, AR e A 52 3R 8 i
A ST 10T B DA DR IIE B PE R G 5 Gallie RTEDLIER: iz
g L RGE A, ARG B ARl A 48 =5 s Brooks
AAIXEF Gallie A 3 RE SR B R G 10 HUE 5 1k
(AR Hp B P A 0 42 5 B3 ok BE M 1) I 5 1005 B
i PSS AR B 1 2 1 P BE M e it s A B M T R
(ST AE A 9 ) 2SR AR, EUR M Te 6 B53% . A
2002 AFIRIAA A 07 4 HY PE M AE 5 MR IBET 81 2 AR LA
Ko AZBARIGEN TN WS UESE R HEME AR
BT [ AR 7 2 A MR AT 3 T A ol it BT Sy
FEE MR R R EME T . SR BT
ARAHEE S BEMEME 5 AR ET A ET I8 B 08 T K,
A ) 2 R T LR M AR IR AT R X A
ME 5 AR BRET R 2 1) iy B 2 B, AT O A o 4
W T2 e bl T E— 2B 3G 17 A=) T %
SEPE. H R EEHERE S ARIZAT [F e AR R AR R AR
(I R 205 e EET s SGHEET 7 1), Bk T2 B 1 4
ETIE ARTAE AME 5 ARIRET . 72 R & &R
29, F-BIF &1 BE B T7 AN Gy 4] AT R HE AR
HEAMEE 20 A RERI T BE. AR Bt —FP 31
8 TR RAR 2000 R IR A AT 25 %
HEET 5 1), 5 FRIBEE I R AR A A MR AT W7 A PR
FEIX 7 AT T AH WY I 22 R S BRUE SE T 3%
P AT A T LR ZE IR,

1 #MEF7EE

L1 Amhmey kI DIRKEE BB R 30 fi
(BAE AR 15 D BUAF B E M BIHE CT P =4
A GBS 430 0 e b SRR 5 R
S)a T g A 32 S CRVHEET s J5 5 1Y B (d, B
LA, LAB 2 BRET 1 ELAR 5 I o SE M J 465 1 vp oS 3
ETSKOEIE B (d2, [/ 1B) , Ui S5 B 1 1 v
SIX A M AT 2R a5 2E4T S BT B R
(AR B CRPETIE A B . 3L (&1 10, AR 2 BRET 1 K

[ Acad ] Sec Mil Med Univ, 2016, 37(9). 1138-1143]

BE. 30 BIREAS A BAE IS = 45 1 AR RS AA e H—
FBANE T I 5 o SR AT A S A S 45 T R R
(I N R RS A A IR TiDR> a2 WAL I5E I e
Hisr UG S 4 R BT AR E MRS . R4 1M
M5 5 AR AR SE XK R GETT 2 A E 2 A il 7
Bl 950 BB HEH X E 1 dl, d2, d3 {4
(F D,

B1 EHSEEBERERXE
Fig 1 Pattern chart of data acquisition of atlas
A: The height of the posterior arch in starting point (d1); B: The
lateral distance between starting point and the center of posterior

tubercle (d2); C: The length of nailing tube (d3)
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Tab 1 95% reference value range of the atlas sample

l/mm, n=15, T+s

Female Male
Left Right Left Right
d1l 5.12+1.55 5.09+1. 58 6.53+1. 35 6.31+1. 54
d2 15.67£3.80 16.614+3.42 16.61%2.49 17.8744.19

d3  28.7343.92 28.8545.18  32.4344.34 31.90£3.51

dl: The height of the posterior arch in the starting point; d2:
The lateral distance between starting point and the center of posterior

tubercle; d3: The length of nailing tube
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Fig 2 Pattern (A) and physical (B) chart
of atlas pedicle screw guider
1. Slide orbital for sleeve; 3: Sleeve; 21: Grip claw; 241: Screw

pole; 242: Screw nut; 23: Extension rod
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Fig 3 The physical decomposition chart (A)and
assembly diagram (B) of final guider
a: Vernier stents and needle sleeve; b: Grip claw; c: Hollow screw;

d: Extension rod
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Fig 4 Implanting procedure of atlas pedicle screw guider
A: Anchored the grip claw on the posterior tubercle; B: X-ray
showed that the needle entered atlas pedicle through the center of
preset tube; C: Hollow screws were implanted in the atlas pedicle
through the needles; D: X-ray showed that four screws were

implanted accurately in the pedicle
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