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Imaging measurement for the posterior pars interarticularis screw fixation on axis LI/AO Xu-yu,MA Wei-hu,ZHOU
Lei-jie , LIU Guan-yi ,and HA N Jin-ming. Department of Spinal Surgery , Ningbo No.6 Hospital , Ningbo 315040, Zhejiang , China
ABSTRACT Objective:To explore the safety and feasibility of posterior pars interarticularis screw fixation on axis by CT
measurement. Methods: The CT data of 137 patients with complete upper cervical spine who underwent full cervical spine CT
examination from January 2016 to December 2019 were collected , including 71 males and 66 females, aged from 22 to 65 years
old with an average of (41.8+17.4) years old. Mimics 19.0 software was used to measure anatomical data related to the pars in-
terarticularis screw, including the pars width, pars vertical length,pars vertical height,length of pars screw trajectory,upward
inclination angle of pars screw trajectory. And the correlation between each index was analyzed. Results:The axis pars has
an average width of (9.05+1.63) mm,an average vertical length of (11.21+1.43) mm,and an average vertical height of
(17.53£2.93) mm. The mean length of pars screw trajectory was (19.07£3.20) mm. Regarding to the length of pars screw
trajectory,94.53% of pars measured more than 14 mm,82.12% of pars measured at 14-16 mm,63.14% of pars measured at
16-18 mm,39.78% of pars measured at 18-20 mm. The upward inclination angle of pars screw was 30°-68° with an aver-
age of (46.06+8.06) °. There was a highly positive correlation between the length of screw trajectory and upward inclination
angle (r=0.965,P=0.000). The vertical length of pars was weakly positively correlated with length of screw trajectory and
upward inclination angle (r=0.240, P=0.000;r=0.163,P=0.007). Pars width was moderately negative correlated with length of
scrwe trajectory and upward inclination angle (r =—0.333,P=0.000;r=—0.380,P=0.000). Conclusion:The posterior pars in-
terarticularis screw fixation is safe and reliable. It has a more wider applicability than pedicle screw fixation and can be used as
an alternative to pedicle screws.
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Fig.1 Schematic diagram of pars interarticularis by CT scanning. The red

shaded area indicates the isthmus 1a. Sagittal CT on axis  1b. Axial CT

on axis
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Fig.2 Imaging measurement of interarticularis pars width on axis ~ 2a. Pars interarticularis width

in the axial CT on axis (black double arrows)  2b. The positioning phase was shown to bisect the

transverse foramen on the reconstructed sagittal plane 2c. Interarticularis pars width with narrow
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pedicle on axis(black double arrows )
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Fig.3 Imaging measurement of vertical length of pars interarticularis on
axis  3a. Pars inerarticularis vertical length on axial CT of axis (black

double arrows) 3b. Three - dimensional reconstruction CT showed the

vertical distance between the posterior wall of the transverse foramen and

the dorsal edge of the inferior articular process(black double arrows)
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Fig.5 Imaging measurement of pars interarticularis screw trajectory on axis

structed CT image demonstrating the length of pars interarticularis screw trajectory and the entry

Sb. HUR AL CT 7 £ AR 75 F 43 1 %8 1L

CARAEN R dad HOHE SR T R A CT 1

B4 T 1
WS 1 (0 3 ) b T SR T 0 6 2 b 7 43 B
5

Fig4 Imaging measurements of vertical height of pars interarticularis on

axis  4a. Vertical height of pars interarticularis on reconstructed CT of

axis (black double arrows) 4b. Locating phase display bisecting the

transverse foramen on the reconstructed coronal plane CT
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5a. Sagittal recon-

point 3-mm rostral to the inferior edge of the C, inferior articular process (black single arrow)

5b. Locating phase display bisecting the transverse foramen on the coronal CT  5e¢. Length of pars

interarticularis screw trajectory with high riding vertebral artery(HRVA)

(r=-0.333,P=0.000;r=-0.380,P=
0.000), W3 2,
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Fig.6 Upward inclination angle (o) of pars interarticularis screw trajec- Fig.7 Relationship between the length of pars interarticularis screw tun-
tory in sagittal reconstructed CT nel and upward inclination angle
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Tab.l The data of CT measurement of pars interarticularis screw fixation on axis in 137 patients(x+s)

AR A M A5 AL i vk g

W 9 BE (mm) 8.84x1.60 9.26x1.71 9.05+1.63 9.09+1.46 8.92+1.52
e 3 7 3 (mm) 11.26£1.55 11.15£1.32 11.21£1.43 11.28+1.38 11.14£1.33
e 3 7 5 % (mm) 17.46£3.15 17.62+2.89 17.53£2.93 17.59+2.67 17.44£3.12
e S RT3 324 (mm ) 18.88+3.18 19.29+3.29 19.07£3.20 19.11£3.16 19.02+2.66
W BT S M £ 2 (°) 44.98+9.04 47.14£6.81 46.06+8.06 46.07£6.52 46.04£7.54

A G A ek i B ,0=0.354 , P=0.623 ; Ik FR I B 75 ) ,1=0.376, P=0.768 ; i iR I H & J& ,1=0.421, P=0.564 ; Wk B IR £T 3 38 K )& ,1=0.460, P=
0.738 ; W R R T Sk Wi i ,0=0.381, P=0.554, T3 P 2 Pk LU, e 3 56 1 ,0=0.264 , P=0.973 ; W ¥ i ¥ g i ,0=1.312, P=0.137 ; e i af: P 4 2 0=
1.235,P=0.321 ; i R WSVET 38 78 K i ,1=0.872, P=0.670 ; W 35 W4T 3k M £ )i ,1=1.381,P=0.215

Note : Left-right comparison : pars interarticularis width,7=0.354 , P=0.623 ; pars interarticularis vertical height,:=0.376,P=0.768 ; pars interarticularis ver-
tical length,,1=0.421,P=0.564 ;length of pars interarticularis screw trajectory,t=0.460,P=0.738 ;upward inclination angle of pars interarticularis screw ,t=
0.381,P=0.554. Male and female comparison :pars interarticularis width,:=0.264 ,P=0.973 ; pars interarticularis vertical height,=1.312,P=0.137 ;pars
interarticularis vertical length,t=1.235,P=0.321 ;1ength of pars interarticularis screw trajectory,:=0.872,P=0.670 ;upward inclination angle of pars inter-
articularis screw,t=1.381,P=0.215
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Tab.2 Pearson correlation between various measurement indexes in axis pars

7 H W8 5 3 e T 1K E U e 1 7 W AR AT I B i B Sk
e 348 5 1 1 0.055 -0.126* -0.333"* -0.380"*

e 0 e K 1 0.067 0.240** 0.163**

e 8 A gy 1 -0.033 -0.029

e S WA 4T 3 3 1 0.965**

Ul FeS W T 3 K A 1

T FE 0.05 K7 GBI | A5G . 7 FE 0.01 7K (RUI) 1 8 25 4H ¢
Note: * Significantly correlated at the level of 0.05 (bilateral ). **Significantly correlated at the level of 0.01 (bilateral )
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