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Unilateral open-door laminoplasty through cervical posterior approach combined with intermittent internal fix-
ation versus continuous internal fixation with miniature titanium plates for treatment of multiple — segment
cervical spondylotic myelopathy.a comparative study

HE Shaoqi, TANG Chengxuan, TANG Xiaojun, DAI Minghai

The People’ s Hospital of Ruian City, Ruian 325200, Zhejiang , China

ABSTRACT Objective:To compare the clinical curative effects and safety of unilateral open-door laminoplasty through cervical posterior
approach and intermittent internal fixation with miniature titanium plates versus unilateral open-door laminoplasty through cervical posterior
approach and continuous internal fixation with miniature titanium plates for treatment of multiple — segment cervical spondylotic myelopathy
(CSM) . Methods : The medical records of 120 patients with multiple — segment CSM were analyzed retrospectively. Sixty patients were trea-
ted with unilateral open-door laminoplasty through cervical posterior approach and intermittent internal fixation with miniature titanium
plates (intermittent fixation group) ,and the vertebral plate of C;,Cs and C, at door-opening side were fixed with Arch titanium plates, and
the vertebral plates of C, and C4 were fixed with traditional suture. The other sixty patients were treated with unilateral open-door lamin-
oplasty through cervical posterior approach and continuous internal fixation with miniature titanium plates ( continuous fixation group) , and
the vertebral plates of C; — C; at door-opening side were fixed with Arch titanium plates. The 600 segments of fixed vertebral plates were di-
vided into titanium plate fixation segments and suture fixation segments according to the internal fixation methods. The operative time , intrao-
perative blood loss, cost of hospitalization, hospital stay, Japanese Orthopedic Association ( JOA ) CSM scores, the neck disability index
(NDI) ,JOA improvement rate , cervical curvature index( CCI) ,range of motion( ROM) of cervical vertebrae, post — displacement distance of
the spinal cord and complications were compared between the 2 groups. The sagittal diameter of vertebral canal , Pavlov ratio and the opening
angle of vertebral plate were compared between titanium plate fixation segments and suture fixation segments. Results; The total cost of hos-
pitalization was less in intermittent fixation group compared to continuous fixation group(55.6 +/-2.9 vs 77.6 +/— 3.7 thousands Yuan,
t=—-36.383,P=0.000). There was no statistical difference in intraoperative blood loss, operative time and hospital stays between the 2
groups (305.50 +/-59.99 vs 292.50 +/-52.35 mL,¢ =1.265,P =0.208;132.33 +/-16.79 vs 132.67 +/- 18.88 min,s = -0. 102,P =
0.919;10.38 +/-2.34 vs 10.42 +/-2.36 days,t = —0.078,P =0.938). There was no statistical difference in JOA CSM scores between
the 2 groups before the surgery and at 1 year after the surgery(9.58 +/-1.37 vs 9.55 +/-1.53 points,z =0. 126, P =0.900;14. 52 +/-
1.52 vs 14.42 +/-1. 64 points,t =0.400,P =0.690). The JOA CSM scores increased in both of the 2 groups at 1 year after the surgery
compared to pre-surgery(: =49. 103,P =0. 000;: =48. 991 ,P =0.000). There was no statistical difference in NDI scores between the 2
groups before the surgery and at 1 year after the surgery(27.40 +/-10. 10 vs 27.70 +/-9.91 points,z = - 0. 164,P =0.870;14. 17 +/-
6.08 vs 14.43 +/-5.38 points,t = —0.255,P =0.799) . The NDI scores decreased in both of the 2 groups at 1 year after the surgery com-
pared to pre-surgery(¢= —13.285,P =0.000;:= —10.365,P =0.000). There was no statistical difference in JOA improvement rate be-
tween the 2 groups at 1 year after the surgery (68. 73 +/-16. 13 vs 67.88 +/-16.36% ,t =0.355,P =0.723). There was no statistical
difference in CCI between the 2 groups before the surgery and at 1 year after the surgery(20.07 +/-3.63 vs 19.76 +/-3.15% ,t =0. 495,
P=0.622;19.92 +/-3.82 vs 19.53 +/-3.20% ,t =0. 614,P =0.540) . There was no statistical difference in CCI between pre-surgery
and postoperative year 1 in the 2 groups(z= —0.794,P =0.430;:= —1. 186,P =0.240). There was no statistical difference in ROM of
cervical vertebrae between the 2 groups before the surgery and at 1 year after the surgery(45.52 +/-5.76 vs 44.93 +/-3.75 degrees,
t=-0.672,P=0.503;32.78 +/-6.59 vs 32. 81 +/=5.03 degrees,t = —0.031,P =0.975). The ROM of cervical vertebrae decreased in
both of the 2 groups at 1 year after the surgery compared to pre-surgery(t = —42.051,P =0.000;: = —32.826,P =0.000) . There was no
statistical difference in post — displacement distance of the spinal cord between the 2 groups at 1 year after the surgery(2.97 +/-0.43 vs

3.09 +/-0.61 mm,t= —1.243 P =0.216). There was no interaction between time factor and group factor in sagittal diameter of vertebral
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canal (F =1.929,P =0.165). There was no statistical difference in sagittal diameter of vertebral canal between titanium plate fixation seg-
ments and suture fixation segments,in other words, there was no group effect( ¥ =0. 001,P =0.972). There was statistical difference in
sagittal diameter of vertebral canal between different timepoints before and after the surgery,in other words, there was time effect ( F =
14 533.825,P =0.000) . The sagittal diameter of vertebral canal presented a time — dependent trend of increasing firstly and decreasing
slightly subsequently in titanium plate fixation segments and suture fixation segments, and the both were consistent with each other in the
variation tendency of sagittal diameter of vertebral canal (10.09 +/-0.79,17.16 +/-1.26,16.91 +/-1.30 mm,F =5 954.60,P =0.000;
10.25 +/-0.96,17.07 +/-1.52,16.83 +/-1.56 mm,F =953.260,P =0.000 ) . There was no interaction between time factor and group
factor in Pavlov ratio( F =1.516,P =0.219). There was no statistical difference in Pavlov ratio between titanium plate fixation segments
and suture fixation segments,in other words , there was no group effect( F =0. 004 ,P =0.950) . There was statistical difference in Pavlov ra-
tio between different timepoints before and after the surgery,in other words, there was time effect( F =2 499.316,P =0.000). The Pavlov
ratio presented a time — dependent trend of increasing firstly and decreasing slightly subsequently in titanium plate fixation segments and su-
ture fixation segments,and the both were consistent with each other in the variation tendency of Pavlov ratio(74. 11 +/-4.50,93.52 +/—
5.98,93.34 +/-6.00% ,F =1945.93,P =0.000;74. 54 +/-4.78,93. 63 +/-5.49,92. 72 +/-5.55% ,F =497. 54 ,P =0.000) . The
opening angles of vertebral plate were smaller in suture fixation segments compared to titanium plate fixation segments at 3 days and 1 year
after the surgery(38.91 +/—4.86 vs 41. 15 +/- 3. 88 degrees,t =4. 676,P =0.000;37. 04 +/—4.71 vs 41.20 +/- 4. 02 degrees,t =
9.808,P =0.000). There was no statistical difference in opening angles of vertebral plate between postoperative day 3 and postoperative
year 1 in titanium plate fixation segments(z= —1.260,P =0.208) ,and the opening angles of vertebral plate were smaller at postoperative
year 1 compared to postoperative day 3 in suture fixation segments(t = —29.709,P =0.000). No complications such as cardiovascular and
cerebrovascular accidents, cervical axial symptoms and incision infection were found in the 2 groups. The C; nerve — root paralysis were
found in 4 patients in intermittent fixation group and 3 patients in continuous fixation group,and the symptoms disappeared after treatment
by dehydration therapy, anti — inflammatory therapy and neurotrophic therapy using mannitol, methylprednisolone sodium succinate and
mecobalamine respectively. There was no statistical difference in complication incidences between the two groups(y* =0.000,P =1.000).
Conclusion ; Intermittent internal fixation with miniature titanium plates is similar to continuous internal fixation with miniature titanium
plates in clinical curative effect and safety in unilateral open-door laminoplasty through cervical posterior approach for treatment of
multiple — segment CSM , and it can obviously reduce the total cost of hospitalization , although it may result in door-opening angle lose in su-
ture fixation segments.

Keywords cervical spondylosis ;spinal canal ;laminoplasty ; titanium plate; intermittent fixation ; continuous fixation;clinical trial
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