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Radiologic consideration

the posterior cervical plate-screw fusion

Seong Min Kim

Department of Neurosurgery, Kosin Uniwversity College of Medicine, Busan, Korea

——— Abstract

Background The purpose of this study is to determine whether the Posterior Cervical Fusion methods with the plate-screw system
applied to the lateral mass of cervical spine are clinically safe to Korean patients. Method The lateral cervical X-ray and Computed
Tomography(CT) was done on 10 normal adults without cervical problem. Based on the Roy-Camille and Magerl's method, the
theological trajectory of screw was shown on films and the parameters were measured. Results The study based on the
Roy-Camille's method showed one percent chance of injury on the facet jint and the safe margin of the screw to be 10.2+1.6mm
On the other hand, Magerl's method showed the safe margin of screw to be 12.1+1.6mm which is slightly larger than that of
Roy-Camille's method. No chance of facet injury occured A reduced lateral angle of screw(19.6+3.5° ) performed with the
concept based on Magerl's method resulted a longer depth of screw(13.3+2.1mm), and is to be clinically safer This study also

showed the average cephalized sagittal angle of screw to be 43.9+45°

, and being increased on lower cervical level. The width

and length of lateral mass was 10 1+ 0.8mm, 12.0+2.9mm. Both the Roy-Camille and Magerl' methods seemed to be clinically
safe to Koreans, The measured interval of screw was 16.8 +2.0mm, however, there was a large deviation depending on individuals
Conclusion The depth of screw being smaller compared to other studies, leads to the conclusion that attention should be paid
on the depth and interval of screw when applying the Posterior Cervical Fusion methods with the plate-screw system applied to

the lateral mass of cervical spine to practice.
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Table 1. Size of lateral Mass
/idth Length
Level Mean(mm) = SD(mm) Mean{mm) £ SD{mm)
C3 10.0 s 05 12.1 = 24
4 99 * 09 119 x 26
(65) 108 = 1.1 134 = 45
C6 104 = 05 12.3 = 35
C7 97 x 11 105 + 15
Total 10.2 * 08 120 + 29

Table 2. Depth of screw on Roy-Camille and Magerl's Method

Roy - Camille Magerl
Level Mean(mm) * SD(mm) Mean{mm) * SD(mm)
C3 108 * 09 11.0 * 0.9
C4 10.7 * 17 12.7 + 17
(5] 10.7 = 1.5 118 + 15
C6 100 = 26 126 + 26
C7 9.0 = 15 126 + 15
Total 102 = 16 121 + 16

Table 3. Ideal depth and lateral angle of screw on
Modified Magerl's Method

Ideal Depth Ideal Angle
Level Mean(mm) * SD(mm) Mean(degree) £ SD{degree)
C3 122 12 194 + 35
4 143 + 21 19.0 + 3.8
5 129 * 20 202 = 30
6 140 = 36 181 * 32
C7 131 = 186 21.1 + 39
Total 133 * 21 96 = 35
Table 4. Interval of screw
level Mean(mm) + SD(mm)
C34 159 * 16
C4-5 193 = 16
C5-6 16.7 = 20
C6-7 15.3 = 31
Total 16.8 = 2.1

Table 5. Sagittal Angle of screw on Magerl's Method

Level Mean(degree) + SD(degree)
C3 41.0 + 28
4 39.0 + 51
Cch 428 * 435
C6 468 + 6.1
C7 50.2 + 42
Total 440 + 43

A

B

Fig. 1. Scout CT films based on Roy-Camille(A) and Magerl(B)'s method.
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<A

Fig. 2. CT scan based on the Roy-Camille's method
shows a slice of C7 on the level of screw entry point.
The arrow indicates possibility of injury on facet.

Fig. 3. CT scan shows the characteristic of C7. Lateral
mass is thin and has acute posterior angle.
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Fig. 5. A. The theological trajectory of screw with
lateral angle of 25 degrees based on Magerl's method.
B. The theological trajectory of screw with maximal
depth (The lateral angle was smaller than 25 degrees.)

Fig. 4. A. Vertebral foramina of C4 are situated medial
to the posterior center of lateral mass(screw entry point).
B. Vertebral foramina of C6 are situated anterior to the
posterior mid-point of the lateral mass.
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