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Adaptive variation of the space of intervertebral foramina under anteflexion and posterior
extension conditions: Bryan cervical disc prosthesis replacement versus cervical plate

combined with graft internal fixation
Chen Shu-wen’, Yin Chao-xin®, Yan Ai-min’, Liu Wen-he?

Abstract

BACKGROUND: Many reports have shown different experiment results about the biomechanical test effects of the stress on the
adjacent segments of vertebra with interbody fusion. The experiment results are very different of the stress characteristic on the
adjacent segments of vertebra with interbody fusion under the conditions of loading control and shifting control test mode.
OBJECTIVE: To analyze adaptive variation of the space of intervertebral foramina C5/6 basing on graded-loading-force under
forward flexion and rearward extended conditions under different conditions of intact cervical disc, cervical intervertebral
discectomy, Bryan cervical disc prosthesis replacement, or anterior cervical discectomy and fusion using bone graft and plate
fixation.

METHODS: The pathologic variational regulation of the space of bone intervertebral foramina C5/6 had been analyzed under
different graded-loading-force (0.25, 0.50, 0.75, 1.00, 1.25 and 1.50 N*m) in forward flexion and rearward extended under
different conditions of intact cervical disc, cervical intervertebral discectomy, Bryan cervical disc prosthesis replacement, or
anterior cervical discectomy and fusion using bone graft and plate fixation.

RESULTS AND CONCLUSION: Under the different conditions of graded-loading-force in forward flexion and rearward extended
conditions, on adult’s corpse cervical spine samples, the length diameter, superior width, inferior width and space of bone
intervertebral foramina of C5/6 of the cervical intervertebral discectomy group was lower than that of the other groups (P < 0.05),
the Bryan cervical disc prosthesis replacement group was higher than cervical intervertebral discectomy group (P < 0.05). The
experiment results have shown that the average area data of space of bone intervertebral foramina C5/6 decreases after cervical
intervertebral discectomy.

Chen SW, Yin CX, Yan AM, Liu WH. Adaptive variation of the space of intervertebral foramina under anteflexion and posterior
extension conditions: Bryan cervical disc prosthesis replacement versus cervical plate combined with graft internal
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Table 1 The changing of the length. width and space of bone intervertebral foramina between Cs and C¢ under the extended

graded-loading-force (xts, n=10)
Graded-loading 0.25 Nem 0.50 N'm 0.75 Nem 1.00 Nem 1.25 Nem 1.50 Nem

Intact intervertebral disc

LD (mm) 8.87+0.24 9.77+0.23 9.75+0.23 9.66+0.24 9.53+0.23 9.42+0.23

SW (mm) 6.43+0.24 7.23+0.23 7.18+0.25 7.06+0.27 7.19+0.26 7.23+0.26

IW (mm) 7.38+0.31 7.91+0.28 7.83+0.28 7.91+0.28 7.93+0.28 7.33+0.28

SF (mm?) 53.24+17.63  61.73+16.87°  60.83+16.87°  59.83+16.87°  55.82+16.87°  51.83+16.87%
Cervical intervertebral discectomy

LD (mm) 8.75+0.22 9.75+0.24 9.53+0.26 9.61+0.22 9.54+0.23 9.61+0.22

SW (mm) 6.42+0.24 6.42+0.24 6.63+0.23 6.63+0.23 7.19+0.26 6.72+0.24

IW (mm) 7.38+0.31 7.53+0.37 7.54+0.31 7.52+0.31 7.93+0.28 7.62+0.31

SF (mmz) 53.24+17.63 52.14+17.62 51.23+17.62 49.21+17.62 55.82+16.87% 46.11+17.62
Bryan cervical disc prosthesis replacement

LD (mm) 10.28+0.28 10.14+0.25 10.15+0.28 10.24+0.24 10.03+0.28 10.05+0.28

SW (mm) 7.13+0.22 7.12+0.23 7.16+0.25 7.17+0.26 7.03+0.24 7.23+0.25

IW (mm) 7.97+0.30 7.95+0.30 7.87+0.30 7.95+0.30 7.92+0.30 7.91+0.30

SF (mm?) 73.26+17.79%°  71.32+17.79%°  70.32#17.79°°  69.35+17.78"°  64.24+17.79°  62.14+17.74°
Fusion using bone graft

LD (mm) 9.84+0.25 9.82+0.27 9.73+0.26 9.64+0.26 9.74+0.25 9.82+0.28

SW (mm) 7.10+0.25 7.09+0.26 7.27+0.25 7.07+0.26 7.03+0.24 7.09+0.24

IW (mm) 7.95+0.24 7.91+0.28 7.56+0.27 7.75+0.29 7.75+0.29 7.86+0.28

SF (mm?)

discectomy group; °P < 0.05, vs. fusion using bone graft group

LD: length diameter; SW: superior width; IW: inferior width; SF: space of bone intervertebral foramina between Cs and Cs; P < 0.05, vs. cervical intervertebral
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Table 2 The changes of the length, width and space of bone intervertebral foramina between Cs and Cs under the flexed

graded-loading-force (x+s, n=10)
Graded-loading 0.25 N'm 0.50 Nem 0.75 N*m 1.00 Nem 1.25 Nem 1.50 Nem

Intact intervertebral disc

LD (mm) 11.87+0.24 11.86+0.23 11.77+0.24 11.67+0.26 11.57+0.23 11.47+0.24

SW (mm) 8.100.25 8.60+0.22 8.50+0.25 8.300.26 8.60+0.26 8.60+0.24

IW (mm) 8.94+0.28 8.92 +0.28 8.93+0.28 8.93+0.28 8.93+0.28 8.93+0.28

SF (mm?) 81.86+16.87*" 80.76+16.87°>  78.83+16.88%°  77.85+16.87"  76.80+16.87°°  74.85+16.87%
Cervical intervertebral discectomy

LD (mm) 10.75+0.22 10.73+0.24 10.63+0.26 10.75+0.22 10.74+0.24 10.75+0.25

SW (mm) 7.73+0.24 7.72+0.23 7.73+0.24 7.73+0.23 7.73+0.24 7.73+0.23

IW (mm) 8.66+0.31 8.67+0.32 8.67+0.31 8.66+0.31 8.66+0.31 8.66+0.31

SF (mm?) 77.26+17.65°  77.15+17.62°  65.21+17.65 63.21+17.63 61.24+17.62 50.13+17.62
Bryan cervical disc prosthesis replacement

LD (mm) 11.23+0.28 11.25+0.25 11.33+0.28 11.23+0.28 11.23+0.28 11.23+0.28

SW (mm) 8.130.27 8.14+0.24 8.130.22 8.13+0.22 8.13+0.22 8.130.24

IW (mm) 8.96+0.30 8.96+0.30 8.95+0.30 8.97+0.30 8.97+0.30 8.97+0.30

SF (mm?) 85.36+17.78%° 85.34+17.78%  83.34+17.78"°  81.34+17.78%  79.21+17.78%  77.11+17.78%
Fusion using bone graft

LD (mm) 9.84+0.25 9.84+0.23 9.83+0.25 9.83+0.23 9.83+0.23 9.83+0.23

SW (mm) 7.10+0.27 7.29+0.24 7.30+0.25 7.10+0.24 7.30+0.24 7.10+0.25

IW (mm) 7.95+0.29 7.95+0.28 7.95+0.28 7.95+0.28 7.95+0.28 7.95+0.28

SF (mm?) 66.15+16.44°  66.24+16.44°  60.83+16.87°  67.25+16.44°  67.24+16.44°  67.26+16.44°

discectomy group; "P < 0.05, vs. fusion using bone graft group

LD: length diameter; SW: superior width; IW: inferior width; SF: space of bone intervertebral foramina between Cs and Cs; °P < 0.05, vs. cervical intervertebral
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