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Effect of Bryan Cervical Disc Prosthesis Replacement
on the Curative Effect and the Biomechanics of the Cervical Spine
in Patients with Cervical Spondylotic Myelopathy*

DONG Hong, HE Yang”, ZHANG Ping-fang, ZHANG Hui, WANG Jian-min, ZHAQO Yu-zhou
(First Department of Orthopedics, The General Hospital of North China Petroleum Administration Bureau,
Rengqiu, Hebei, 062552, China)

ABSTRACT Objective: To investigate the effect of Bryan cervical disc prosthesis replacement on the curative effect and the
biomechanics of the cervical spine in patients with cervical spondylotic myelopathy. Methods: 48 patients with cervical spondylotic
myelopathy who were treated in our hospital from January 2015 to December 2016 were selected. According to the different operation
methods, they were divided into bone graft fusion group (25 cases) and prosthetic replacement group (23 cases). The bone graft fusion
group was treated with anterior cervical decompression and fusion, the prosthesis replacement group was treated with Bryan cervical disc
prosthesis replacement. The scores of Japanese Association for Department of orthopedics (JOA), neck disability index (NDI), visual
analogue scale (VAS), cervical physiological curvature, cervical spine activity, surgical segment activity, upper adjacent segment activity,
lower adjacent segment activity were compared between the two groups, and the complications of the two groups were compared.
Results: The NDI score in the prosthetic replacement group at 12 month after operation was significantly lower than that of the bone graft
fusion group (P<0.05). The cervical spine activity in the bone graft fusion group at 6 months, 12 months after operation were lower than
those of the prosthetic replacement group (P<0.05). The surgical segment activity in the prosthetic replacement group at 1 month, 3
months, 6 months, 12 months after operation were significantly higher than those of the bone graft fusion group (P<0.05). The upper and
lower adjacent segment activity in the the bone graft fusion group at 12 months after operation were higher than those of the prosthetic
replacement group (P<0.05). There was significant difference in the incidence of axial symptoms of patients in two groups during the
follow-up period (P<0.05). Conclusion: Compare with anterior cervical decompression and fusion with bone graft, the long-term effect of
Bryan cervical disc prosthesis replacement for patients with cervical spondylotic myelopathy is better, it can better improve the
biomechanics of the cervical vertebra and reduce the incidence of axial symptoms in the neck, which is worthy of clinical application.
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Table 1 Comparison of general data of the two groups

Gender Course of disease ASA classification Segmental lesion
Groups n Age (years old)
Male Female (month) I grade Ilgrade Single segment Double segment
Bone graft fusion group 25 16 9 50.36% 7.24 17.45+ 10.31 10 15 22 3
Prosthetic replacement group 23 13 10 48.61% 6.53 18.63+ 11.24 11 12 21 2
X/t 0.280 0.877 0.379 0.298 0.010
P 0.597 0.385 0.706 0.585 0.922
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Table 2 Comparison of JOA scores,NDI scores and VAS scores of patients in the two groups (xs, score)

Groups Time JOA score NDI score VAS score

Before operation 9.01+ 1.34 25.63+ 11.37 7.36% 1.52

1 month after operation 11.84% 2.16* 16.51+ 7.48* 5.39+ 1.33%

Bone graft fusion group(n=25) 3 months after operation 13.54+ 1.65* 13.32+ 6.44* 4.62+ 1.21*
6 months after operation 14.83+ 1.62* 12.42+ 5.75% 3.02+ 0.96*

12 months after operation 14.58+ 1.75*% 11.61% 5.34* 1.98+ 0.52%

Before operation 9.03% 1.41 25.14% 10.83 741+ 1.48

1 month after operation 11.92+ 2.07* 16.14+ 6.86* 5.21% 1.28*

Prosthetic replacement group(n=23) 3 months after operation 13.62+ 1.58%* 12.11+ 6.24* 4.53% 1.17*
6 months after operation 14.92+ 1.53* 10.01+ 5.87* 3.05+ 0.84%*

12 months after operation 14.66+ 1.92* 8.11+ 5.23* 1.93+ 0.41*

Note: compared with before operation in same group, *P<0.05, compared with bone graft fusion group at the same time point, *P<0.05.
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Table 3 Comparison of biomechanics of the cervical spine of patients in the two groups(xs,® )

. Cervical physiological ~ Cervical spine  Surgical segment ~ Upper adjacent ~ Lower adjacent
Groups Time = o = o
curvature activity activity segment activity — segment activity
Before operation 16.57+ 6.47 49.71+ 8.34 10.23+ 2.14 10.64+ 1.52 10.04+ 1.26
1 month after operation 21.32% 6.65* 4427+ 7.46% 0.00+ 0.00* 10.53+ 1.63 10.03+ 1.18
Bone graft fusion )
3 months after operation 22.46% 6.85* 43.13+ 6.89* 0.00£ 0.00* 10.73% 1.68 10.69+ 1.42*
group(n=25)
6 months after operation 25.73+ 7.23* 42.65% 7.02% 0.00+ 0.00* 11.42+ 1.73 10.81+ 1.36%
12 months after operation 30.32+ 7.63* 41.32+ 6.54% 0.00+ 0.00* 12.34+ 1.88* 11.54% 1.75%
Before operation 16.62+ 6.51 49.86% 8.51 1091+ 2.23 11.06x 1.45 10.11+ 1.33
Prosthetic 1 month after operation 21.94% 6.25* 44.67+ 8.91* 7.02+ 1.58* 10.81+ 1.54 10.06x 1.09
replacement group 3 months after operation 22.68% 6.56* 46.38+ 6.97* 8.25+ 1.93** 11.10% 1.36 10.15+ 1.28
(n=23) 6 months after operation 26.04+ 7.53* 48.73+ 7.37* 9.96x 2.04* 11.12+ 1.28 1031+ 1.36
12 months after operation 31.03% 7.72* 47.68+ 7.33" 10.55+ 2.11% 11.23+ 1.41% 10.52+ 1.77*

Note: compared with before operation in same group,*P<0.05, compared with bone graft fusion group at the same time point, “P<0.05.
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