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Biomechanical study of transfacet screws and lateral mass screw-rod construct fixation in the lower
cervical spine/TONG Jie, JI Wei, ZHOU Ruozhou, et al/Chinese Journal of Spine and Spinal Cord,
2015, 25(9): 837-842

[Abstract] Objectives: To compare the characteristics of biomechanics of transfacet screws and lateral mass
screw—rod constructs. Methods: Eight fresh cadaveric cervical specimens(C5-T1) were harvested and embed-
ded in dental plaster. Biomechanical studies of samples were performed under intact(group A), injury (group
B, following the C5/6 PLC section) and various fixation statements(group C, with the transfacet screws place-
ment; group D, with the lateral mass screw-rod constructs placement) by using a spinal mechanical testing
machine, while applying a constant moment of 2.0Nm in flexion—extension, left-right lateral bending, and lefi—
right axial rotation directions for three cycles. Strain gauges were positioned on the C6 vertebra to measure
the change of load of anterior column. Results: On the level of C5/6, the ROM of group A was 13.6°+1.2°
(flexion—extension), 6.1°£0.5°(left-right lateral bending), 4.2°+1.6°(left-right axial rotation) respectively; the
ROM of group B was 14.4°+1.2°(flexion—extension), 6.4°+0.6°(left-right lateral bending), 4.8°+0.8°(left-right ax-
ial rotation) respectively; the ROM of group C was 2.8°+0.7°(flexion—extension), 0.7°+0.3°(left-right leteral
bending), 0.4°£0.1°(left-right axial rotation) respectively; the ROM of group D was 1.2°+0.3°(flexion—extension),
0.5°+0.2°(left-right leteral bending), 0.8°+0.3°(left-right axial rotation) respectively. The ROM of group B in-
creased significantly compared with that of group A in flexion—extension(P<0.05). The ROM of group C and D
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decreased significantly compared with that of group A and B in all directions(P<0.05). The ROM of group C
in flexion—extension was different with that of group D(P<0.05); the ROM of group C and D was comparable
in left-right lateral bending and axial rotation(P>0.05). On the level of C6/7, the ROM of group A was 12.3°
+1.4°(flexion—extension), 5.5°+1.2°(left-right lateral bending), 2.7°+0.9°(left-right axial rotation) respectively; the
5.6°+1.0°(left-right lateral bending), 2.8°+0.9°(left-right
axial rotation) respectively; the ROM of group C was 2.9°+0.9°(flexion—extension), 0.4°+0.2°(left-right leteral

ROM of group B was 12.0°+1.3°(flexion—extension),

bending), 0.4°+0.1°(left-right axial rotation) respectively; the ROM of group D was 1.2°+0.3°(flexion—extension),
0.4°£0.1°(left-right leteral bending), 0.7°+0.3°(left-right axial rotation) respectively. The difference betweem
group A and B was not significant in all directions(P>0.05). The ROM of group C was different with that of
group D in flexion—extension (P<0.05). The ROM of group C and D was not different in lateral bending and
axial rotation (P>0.05).

compared with that of group A(P<0.05); the strain of group D was reduced significantly in flexion, extension

The strain of group C on C6 level was reduced significantly in lateral bending when
and lateral bending when compared with that of group A (P<0.05); and the strain of group D was reduced
significantly in flexion when compared with that of group C(P<0.05). Conclusions: The present study identifies
that the injury of PLC may result in instability in flexion—extension and lateral bending. Transfacet screw
fixation is weaker than the lateral mass screw-rod fixation in flexion—extension, while is not different in
lateral bending and axil rotation.

[Key words] Cervical spine; Transfacet screws; Lateral mass screws; Biomechanical stability; Posterior fusion
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Figure 1 The screw entry point and direction of DalCanto transfacet screw placement technique®(a~c) and Magerl lateral

mass screw placement technique®(d, e) Figure 2 The X-ray of fixed state(from left to right, anteroposterior position

and lateral position of TF, anteroposterior position and lateral position of LM)
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Figure 3 C5-C7 vertebra connected with Kirschner wire

and infrared scale
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Table 1 Range of motion of C5/6 and C6/7
C5/6 Co6/7
JeE A 25 i Jai i VRS i
Flexion—Extension Lateral bending Rotation Flexion-Extension  Lateral bending Rotation
—
R (A &) 13.6£1.2 6.1:0.5 4216 123+1.4 5.5:1.2 2.7:0.9
ntact(Group A)
4L 3 (B 4L ) 14.421.27 6.420.67 48+0.8 12.01.3 5.6+1.0 2.8+0.9
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Z2 T IRET [ E (C 4) . . . .
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ST B R G0 [ (D 4H) - . .
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structs fixation(Group D)

H:.D5 A 4 H# P<0.05;@5 A B 4l HE P<0.05;3)5 C 41 L4 P<0.05
Note: (DCompared with group A, P<0.05; @Compared with group A and group B, P<0.05; )Compared with group C, P<0.05
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F2 Co kT
Table 2 The strain of C6 vertebral body

(N7 s )

(microstrain, xs)

i Ji i ) e
Flexion Extension Lateral bending Rotation
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ntact(Group A)
I
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Injury (Group B)
2 X AT BT I (C 41) ®
Transfacet screws fixation(Group C) ~285£162 257x133 30+36 414l
By eT4E R SEEE (D 4) ~133494% 1562977 274197 2835

Lateral mass screw—rod constructs fixation(Group D)

1.5 A B4l Ik%: P<0.05;25 A B.C 4l1L% P<0.05

Note: (DCompared with group A, B, P<0.05; @compared with group A, B and C, P<0.05
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