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Relationship between the prediction of the opening angle and the increased value of cross-sectional area in single open-
door laminoplasty SH/ Chao-lu,JIANG Guo-qgiang,LU Bin ,LUO Ke-feng,Y UE Bing,and LU Ji-ye. Department of Spinal
Surgery ,the Affiliated Hospital of Medical Colloege of Ningbo University ,Ningbo 315000, Zhejiang , China
ABSTRACT Objective To evolve the formula of relationship between opening angle of laminoplasty and the increased value
of cross-sectional area,and to predict the opening angle according to the opening size of lanminoplasty. Methods: From January
2013 to December 2015,26 patients underwent single open-door laminoplasty in C;~C;. Among them, 10 patients with ossifica-
tion of posterior longitudinal ligament, there were 6 males and 4 females,aged from 39 to 58 years old with an average of 49.2
years;and 16 patients with cervical spondylotic myelopathy, there were 10 males and 6 females,aged from 40 to 58 years old
with an average of 50.2 years. Through the changes of spinal canal shape between preoperation and postoperation to set up the
regular geometric model,and to deduce the formula of the relationship between the opening angle of laminoplasty and the in-
creased value of cross-sectional area,and predict the formula of opening angle. According to the preoperative and postoperative
CT scan, the needed parameters were measured ,and were substituted in the above formula to get the change of cross-sectional
area before and after operation, predicting the opening angle of laminoplasty. The differences between the change of cross-sec-
tional area before and after operation, predictive the opening angle of laminoplasty and practical measured data were analyzed
by statistical methods, thus to verify the feasibility of formula in practical application. Results: All imaging data of 26 patients
were obtained. There were significant differences in changes of cross-sectional areas in every patients (laminoplasty in C; to C;)
before and after operation in the same segment (P<0.01). The increasing extent in cross-sectional areas was gradually dimin-
ished following the opening angle increasing. There was no significant difference between the opening angle attained by formula
and the data measured by software in the same segment(P>0.05). Conclusion : Increment of cross-sectional areas following Cs—
C; laminoplasty can be accurately attained and the opening angle can also be predicted by a certain formula,which can help
surgeons lo attain the accurate opening angle and reduce the postoperative complications.
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Fig.1 The change of cross-sectional areas
before and after operation 1a. Points A
and B represented the bilateral laminar
gutters, horizontally connected by line AB.
A sagittal line through the midpoint of the

posterior surface of the vertebral body ,in-

tersecting the inner edge of the lamina at point C. These three points formed an isosceles triangle ABC ~ 1b. With point A or B as the center of the circle, to

do circular motion either clockwisely or counter-clockwisely , get the new geometry ABB"C”
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Fig.2 The change of cross-sectional areas before and after operation ~ 2a. Before operation,the A ABC was equal with figure 1a. The angle a indicated

the preoperative lamina angle ,which was defined as the angle between lines AB and AC ~ 2b. After operation,with point A as the center of the circle,
counter-clock wisely to do circular motion, point B and C shift back and forms point B~ and C”. Sagittal line through the midpoint of AB intersects the inner
edge of the lamina (line B°C”) at point D. The distance from D to AB indicated the postoperative sagittal diameter. The angle 6 indicated the laminoplasty

opening angle
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Tab.1 Preoperative parameters of C;—C; of 26 patients underwent single open-door laminoplasty (x+s)

ZH Cs C, Cs Ce G,

AB [8]#5 (mm) 17.83+1.26 18.31+1.30 18.92+1.17 19.61+1.36 20.62+1.25
d1 K (mm) 6.15+0.59 5.97+0.55 6.18+0.52 6.40+0.53 6.80+0.53
o () 30.74+1.77 29.36+1.31 29.63+1.64 30.52+1.37 32.50+1.25
S1(mm?) 55.06+8.02 54.78+7.33 58.71+£7.78 62.96+8.29 70.38+9.10

K2 BFIVEBRMEAR 26 BlEEARE C-C, 5 BB EEE.d2 KE .0 HE. S2 0 S BIE (xs)

Tab.2 Postoperative parameters of C;—C, of 26 patients underwent single open-door laminoplasty (x+s)

S8 Cs Cs Cs Ce G

BB’ [E] i (mm) 7.28+1.12 8.03+1.35 8.53+1.31 8.55+1.31 8.25+1.03
d2 K J# (mm) 8.87+1.22 9.06+1.16 9.30+1.08 9.41+1.13 9.73+0.99
0 (%) 22.47+3.06 23.82+3.08 24.50+3.00 24.68+3.83 22.57+3.21
S pan (mm?) 60.47+8.22 67.64+11.17 74.17+11.32 80.02+13.92 80.89+9.07
S2(mm?*) 115.53+14.34 122.42+16.57 132.88+17.92 142.99+20.14 151.27+14.57
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Tab.3 Comparison of the sagittal canal diameter and canal area of 26 patients underwent single open-door laminoplasty

before and after operation (x+s)

_— RARAZ B B (mm) AR T AR (mm?)

dl d2 {8 P{A S1 S2 15 PA
Cs 6.15+0.59 8.87£1.22 10.258 <0.01 55.06+8.02 115.53+14.34 18.398 <0.01
Cs 5.97+0.55 9.06+1.16 12.267 <0.01 54.78+7.33 122.42+16.57 18.663 <0.01
Cs 6.18+0.52 9.30+1.08 13.282 <0.01 58.71£7.78 132.88+17.92 18.985 <0.01
Ce 6.40+0.53 9.41x1.13 12.310 <0.01 62.96+8.29 142.99+20.14 18.369 <0.01
Gy 6.80+0.53 9.73+0.99 13.226 <0.01 70.38+9.10 151.27+14.57 23.553 <0.01

{E:d1,S1 AT, 2,82 ARG

Note :d1 and S1 are preoperative data,d2 and S2 are postoperative data

R4 BIFIHERBEER 26 GIE2EFTITFITAE 0 SXERNE 0 Z B L% (1+5,°)
Tab.4 Comparison of the opening angle (0) obtained by CT scans and the data predicted by the formula of 26 patients

underwent single open-door laminoplasty before and after operation(x+s,°)

BH Cs Ca Cs Ce C
i 6 23.70+4.03 25.39+4.24 26.04+3.61 2527381 23.20+3.39
2 Br 0 22.47+3.06 23.82+3.08 24.50+3.00 24.68+3.83 22.57+3.21
t 4 1.234 1.536 1.677 0.557 0.691
Pl >0.05 >0.05 >0.05 >0.05 >0.05
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