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WANG Yang, et al/Chinese Journal of Spine and Spinal Cord, 2017, 27(7): 585-591

[Abstract] Objectives: To measure the best parameters for placing occipital condyle screw in posterior ap-
proach, and to discuss the safety of surgical procedure and the correlation among parameters by using digital
3D reconstruction technology. Methods: Fifty cases with occipital spiral CT data were randomly selected from
the normal outpatients which meant no fracture, dislocation, infection, cancer, deformity or degeneration, in-
cluding 25 males and 25 females with the age ranging from 25 to 60 years (average, 38.5t7.6 years). Then
the obtained CT data were input into Mimics to reconstruct occipital bone and atlas. 3.5mm occipital condyle
screw was simulated placing, the length, width and height of occipital condyle were measured, then the dis-
tances from the nailing point to the medial edge of occipital condyle and to the basis cranii were calculated.
After that, the length, cranial angle, medial angle and tangent angle between nail and occipital tangent were
measured by 3-matic. Results: A total of 100 occipital condyle screws were simulated to place, and there
was no injury on hypoglossal canal, atlas joint surface, the medial or lateral wall of occipital condyle in 3D
model. Left and right occipital condyle anatomical parameters, nailing point parameters and simulation nailing
setting parameters were slightly different, but there was no statistical significance(P>0.05). The anatomical pa-

rameters of length, width and height of male occipital condyle, the horizontal distance from the nailing point
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to medial occipital condyle,
22.00+1.67mm, 11.27+1.21mm, 10.72+1.13mm, 5.37+0.10mm and 2.95+0.47mm respectively, while those pa-
rameters of female were 21.07+1.43mm, 10.64+0.81mm, 9.62+0.95mm, 5.05+0.10mm, and 3.04+0.48mm re-

spectively. The anatomical parameters of length, width and height of female occipital condyle, and the hori-

and the vertical distance from the nailing point to the basis cranii of male were

zontal distance from the nailing point to medial occipital condyle of female were smaller than those of male
obviously (P<0.05),
point to basis cranii between male and female(P>0.05). The cranial angulation, tangent angulation, medial an-
gulation and nailing length measured after simulation nailing setting in male were 3.90°+2.01°, 12.45°+4.73°,
28.15°+4.53°, 22.47+1.48mm, which were 4.19°+2.01°, 11.25°+4.61°, 30.00°+4.70°, 21.59+1.62mm in female
respectively, the nailing length of female was shorter than that of male(P<0.05), but there was no statistical

but it showed no statistical significance in the parameter of vertical distance from nailing

significance in cranial angulation, tangent angulation or medial angulation between male and female (P>0.05).
There was positive correlation between cranial angulation and tangent angulation(r=0.519, P<0.05), and there
was no correlation of cranial angulation with the rest parameters of simulation nailing setting. Conclusions:
The anatomical parameters of occipital condyle of female were smaller than those of male, screws can be

safely placed in the occipital condyle under 3D reconstruction redardless of gender. Tangent angulation

combine with nailing point and medial angulation can assist in safe placement of occipital condyle screws in

theory.
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Figure 1 Measurement of length, width and height of occipital condyle(OC) a—c Deter-
mination of three—dimensional center of OC d Measurement of length and width of OC

e Measurement of height of OC
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Figure 2 a-d The effect of occipital
condyle (OC)
be placed e, f The horizontal distance

screw was simulated to

from the nailing point to medial OC
g, h The vertical distance from the

entering point to the base of skull
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Figure 3 a Lateral view of the base plane of OC b inferior aspect of the base plane of OC ¢, d Cranial angulation e,

f Tangent angulation g The base plane and median sagittal plane of OC h, i Medial angulation j, k The mean screw

length to obtain bicortical purchase
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Table 1 The measurement results of anatomical parameters, entering point parameters and simulation

screw placement parameters of OC

B ¥ (n=25) Z (n=25)
Male Female it
ZEM it ait 2N #ifil it Total
L R Sum L R Sum
R (mm) 22.02+1.64 21.98+1.73 22.00+1.67 21.15+1.42 20.99+1.46 21.07+1.43Y o
Lenth of OC (18.88~24.79) (18.24~24.59) (18.24~24.79)  (19.14~24.08) (18.44~23.43) (18.44~24.08)
B #R 98 (mm) 11.39+1.30 11.16+1.34 11.27+1.21 10.68+0.76 10.61+0.88 10.64+0.817 o
Width of OC (8.99~13.56) (9.16~12.63) (8.99~13.56) (7.35~11.98) (8.69~12.42) (8.69~12.42)
Be R 5 (mm) 10.77+1.20 10.68+1.08 10.72+1.13 9.59+1.07 9.64+0.84 9.62+0.957 o
Height of OC (8.91~13.55) (8.91~12.91) (8.91~13.55) (7.38~11.45) (8.46~12.10) (7.38~12.10)
B 40K TR (mm) 5412065 5.33+0.68 5.37+0.10 5.09+0.61 5.01£0.56 5.050.107 -
Horizontal distance (4.12~6.91) (4.19~6.73) (4.12~6.91) (4.11~6.38) (3.74~5.99) (3.74~6.38)
B P A 5B 2 (mm) 2.97+0.50 2.92+0.45 2.95+0.47 3.04+0.49 3.04+0.49 3.04+0.48 2.98+0.46
Vertical distance (2.38~4.74) (2.14~3.90) (2.14~4.74) (2.17~4.11) (2.13~3.88) (2.13~4.11) (2.13~4.74)
Sk fh (©) 3.83+2.08 3.97+1.98 3.90+2.01 4.04+2.03 4.34+2.03 4.19+2.01 4.04+2.01
Cranial angulation (0.63~7.79) (0.41~7.48) (0.41~7.79) (0.96~7.49) (0.99~7.95) (0.96~7.95) (0.41~7.95)
VEF IS 11.84+4.40 13.07+5.06 12.45+4.73 10.84+3.85 11.66+5.31 11.25+4.61 11.85+4.69
Tangent angulation (4.25~21.42) (5.44~20.11) (4.25~21.42) (4.23~18.07) (3.37~22.59) (3.37~22.59) (3.37~22.59)
P A (©) 28.68+4.14 27.62+4.90 28.15+4.53 30.19+4.23 29.82+5.21 30.00+4.70 29.08+4.68
Medial angulation (19.86~38.89) (18.90~35.74) (18.90~38.89)  (22.84~39.32) (18.49~41.13) (18.49~41.13) (18.49~41.13)
HEETH (mm) 22.61+1.56 22.32+1.42 22.47+1.48 21.58+1.44 21.60+1.81 21.59+1.62%

Screw length (18.12~24.72)  (18.12~24.76) (18.12~24.76)  (18.31~24.28) (17.39~24.10) (17.39~24.28)

(D5 B A U ez P<0.05
Note: (DCompared with male aggregate date, P<0.05

*2 L5 EB{TSHIE Person HHXMESTHER
Table 2 Correlative analysis between cranial

angulation and arrangement parameters
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