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The application of computer simulation of spinal osteotomy in making surgical plan for correction of kyphosis
in ankylosing spondylitis
LI Jing-xin*, QU Dong-bin , WANG Bo-liang et al,
*Department of Orthopadic Surgery Nanfang Hospital, Southern Medical University, Guangzhou 510515,
China

[ Abstract] Objective: To discuss the application of computer simulation of spinal osteotomy in making
surgical plans for patients with kyphosis deformity due to ankylosing spondylitis. Methods: 4 patients underwent
CT scan before and after the operation and the collected data were put into the Mimics 10.01 to reconstruct 3D
images. Virtual vertebrectomies were carried out on the models to guide actual operations. The corrected angle,
the width of the lamina, the width of resected lumbar posterior marginal bone was predicted. In the model of
virtual vertebrectomies and the postoperative reconstructed, the total spinal kyphosis angle, the distance
between the cervical line on the center of C; and the postero-superior part of S1, the distance of the spinous
process and the distance of both sides of transverse process were measured and compared. Results: The models
were successfully reconstructed and virtual vertebrectomies were well completed in every case. The mean
predictive value of the corrected angle, the width of the lamina, the width of resected lumbar posterior marginal
bone were (26.34+3.16)°(23.30~30.11°), (27.71+1.22) mm (26.53~29.15 mm), and (14.45+1.62) mm
(12.17~16.62 mm) respectively. The mean predictive value was close to the mean real values. Conclusions:
Computer simulation of vertebrectomy can directly and accurately reflect the correction effects before surgery,
which is convenient for defining the best surgical plan as well as improving the safety and accuracy of the

operation.
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Fig4 L, PSO in a 21-year-old man. Reconstructed model before (a) and after (d) operation , L2 (b) and L3 (c) virtual
vertebrectomies were carried out on the models, lateral radiographs before(e) and after(f) operation, the predictive value(g) and
the real values(h) of the indexes
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Tab.1 Comparison of the predictive and real value of the indexes = Mean+
SD(min~max),n=>5
comparative parameters predictive values real values
total spinal kyphosis angle 16.09+09.31(05.11~09.10) 14.90+08.59(02.09~25.18)
7 mm
horizontal distance between the cervical line on 46.64+19.09(18.35~63.68)  46.35+20.53(22.31~74.04)
centerpoint of C; and posterior-superior part of S1 (mm)
mm
distance of the spinous process 64.26206.91(52.87~71.41)  64.38+8.41(51.89~73.82)
mm
distance of the left transverse process (mm) 50.91+£02.39(47.98~54.17) 50.39+08.45(40.73~61.24)
mm
distance of the right transverse process (mm) 47.304£05.03(39.21~51.67)  48.04+08.07(37.44~59.63)
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Fig.3 Methods of measurement of the comparative parameters

The angle a is the total spinal kyphosis angle (a).The distance between is A and B was measured for the
horizontal distance between the cervical line on centerpoint of C7 and posterior-superior part of S1 (b), CD
for the distance of the spinous process (c) , EF and GH for the distance of both sides of transverse process(d).
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