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Experimental study of individualized 3D printing-guided template combined with thoracolumbar pedicle screw place-
ment for the treatment of ankylosing spondylitis L/ Chao,NIU Guo-qi,JIANG Wei-li, CHEN Hui,LIU Lu-tan,ZHOU
Qian-kun ,and CHENG Jia-wei. Department of Orthopaedics ,the Second Affiliated Hospital of Bengbu Medical College ,Beng-
bu 233000,Anhui,China

ABSTRACT Objective:To evaluate accuracy and safety of individualized 3D printing-guided template for thoracolumbar
pedicle screw placement in patients with ankylosing spondylitis. Methods:From January 2016 to September 2019, thora-
columbar spine three-dimensional CT data of 8 patients with ankylosing spondylitis were included ,Mimics 17.0 and ideaMaker
computer software were applied to design thoracolumbar pedicle screw guided template of patients with AS, physical model of
all patients (T)—L,)were printed by 3D printer,2 parts in each patient,and divided into guide-plate-assisted screw group (ex-
perimental group) and free-hand nail group (control group). Thoracolumbar pedicle screws of both groups were placed by the
same spinal surgeon. The accuracy of pedicle screw placement between two groups were evaluated according to results of post-
operative CT,the accuracy of the fixation of thoracolumbar pedicle screw was divided into 4 grades, grade 0 and 1 screws were
acceptable nails, grade 2 and 3 screws were unacceptable nails. The diameter and length of pedicle screws,the distance be-
tween entry point and posterior median line designed by preoperative 3D printing were compared with actual use in operation.
Results : Twenty-three blocks of thoracolumbar 3D printing screw of ankylosing spondylitis guided templates were designed and

printed in guide-plate-assisted screw group,46 screws were inserted and 44 screws were accepted. The time of implanting a
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screw into thoracolumbar pedicle was (4.20+£1.15) min, the frequency of X-ray was (5.00+£1.25) times and the average adjust-

ment times of screw and Kirschner needle during screw placement was (1.76+1.32) times. In the control group,46 nails were

placed by traditional surgical method and 30 screws were accepted. The time of implanting a screw into thoracolumbar pedicle

was (14.67£2.23) min, the frequency of X-ray fluoroscopy was (14.46+2.21) times and the average times of Kirschner needle

adjustment was (4.76+3.39) times. The success rates between experimental group and control group were 95.65% (44/46) and
56.22% (30/46) respectively,and had statistical difference (y*=13.538,P<0.05). There was no significant difference in diam-

eter, length of pedicle screws and the distance of posterior median line between virtual designed by 3D printing before opera-

tion and actual situation in opertaion (P>0.05). The operation time of inserting a single screw, the times of X-ray fluoroscopy,

and the average times of adjustment screw and Kirschner needle in experimental group were significant less than those in con-

trol group (P<0.01). Conclusion: The personalized guide template assisted the thoracolumbar fixation designed by 3D printing

could significantly improve safety ,accuracy and efficiency of surgery, especially suitable for thoracolumbar vertebral bodies re-

quiring posterior pedicle screw fixation for fracture or dislocation with AS.

KEYWORDS Printing, three-dimensional
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Fig.1 3D printed by de-roughening and matching test ankylosing
spondylitis thoracolumbar spine model and matched guide plate 1a. Lat-

eral view 1b. Posterior view
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Fig.2 Ordinary surgical photo simulated by guide-plate-assisted screw 2a,2b,2¢. Simulated disinfection shop towel, fully expose the anatomical struc-

ture behind model , attach the guide plate to the model and place the Kirschner wire for preliminary positioning
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Fig.3 Postoperative X-ray of guide-plate-
assisted screw group showed good position
3a. AP X-ray 3b. Lateral X-ray
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Fig.4 Surgical photo of simulated routine operation in freehand nail group 4a,4b. Guide template was taken out when fluoroscopy showed good posi-

tion,enlarge the hole with an open tap,tap the tap,depth of screw path was measured 4c. Matched thoracolumbar pedicle screw was selected and

screwed , X-ray was used to test accuracy of position of screw
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Fig.5 Postoperative X-ray machine in freehand nail group showed that screws were on good position 5a. AP X-ray 5b,5c. Lateral X-rays
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