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Curative effect of selective screw placement with different screw densities in treatment of Lenke | adolescent
idiopathic scoliosis: a comparative study
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[Abstract] Objective To evaluate the curative effect of selective screw placement of posterior three-dimensional
correction for Lenke I adolescent idiopathic scoliosis (AIS), and to compare the effects of different screw densities on
the orthopedic parameters. Methods We retrospectively analyzed the clinical data of Lenke I AIS patients undergoing
posterior correction of scoliosis+selective fusion and internal fixation surgery in Department of Spine Surgery of Changhai
Hospital of Naval Medical University (Second Military Medical University) between Jan. 2013 and Jan. 2017. According
to the references, the screw density was defined as the number of nails/(fusion segment X 2). The patients were divided into
high density group (screw density>>0.7) and low density group (screw density<:0.7). The general characteristics, surgical
correction rates 2 weeks and 2 years after operation, loss of correction rate after 2 years and correction ratio were compared

between the two groups. Results A total of 36 eligible patients (11 males and 25 females) with Lenke I AIS were included in
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this study, with an average age of (13.97+1.89) years old. There were 23 cases in the high density group and 13 cases in the

low density group, with the screw densities being 0.80+0.04 and 0.64 £0.06, respectively, and the difference was significant

(t=10.799, P<<0.01). There were no significant differences in gender, age, brand of pedicle screw, preoperation coronal

main curve Cobb angle, preoperation bending Cobb angle or preoperation scoliosis flexibility between the two groups (all P>

0.05). Compared with the high density group, the low density group had no significant disadvantages in coronal main curve

Cobb angles 2 weeks and 2 years after operation, surgical correction rate 2 weeks after operation, or loss of correction rate 2

years after operation (all Z>0.05). Pearson correlation analysis showed that there were no significant correlations between

screw density and surgical correction rate 2 weeks after operation, correction ratio and the loss of correction rate (#=0.149,
0.348, 0.217; P=0.387, 0.874, 0.177). Conclusion For Lenke I AIS patients with better flexibility, appropriate reduction of

the nail number in selective screw placement surgery may not adversely affect the short-term and mid-term outcomes.
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Tab 1 Comparison of general data of AIS patients between two groups

Parameter Low density N=13 High density N=23 Statistic P value
Screw density x s 0.64+0.06 0.80£0.04 t=10.799 <0.01
Male/female n 6/17 7=0.599 0.573
Age (year), xts 13.31+£1.93 14.30+1.80 t=0.732 0.478
Brand of pedicle screw (Expedium/TSRH) n 16/7 7=0.224 0.642
Preoperation main curve Cobb angle 6/(° ), x£s 61.38+9.10 56.90+8.13 1=0.292 0.775
Preoperation bending Cobb angle 6/(° ), x s 29.00+5.80 30.90+5.53 1=0.326 0.750
Preoperation scoliosis flexibility (%), x s 51.90+11.81 44.94+11.28 1=0.276 0.787

Low density: Screw density <0.7; High density: Screw density >0.7. AIS: Adolescent idiopathic scoliosis
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Tab 2 Postoperative efficacy and follow-up results of AIS patients between two groups
Parameter Low density n=13 High density n=23 Statistic P value
Main curve Cobb angle 2 weeks after operation 6/(° ), x s 10.08 £3.07 8.30+4.29 t=0.988 0.343
Surgical correction rate 2 weeks after operation (%), x s 83.621+4.33 85.07£8.52 1=0.645 0.531
Main curve Cobb angle 2 years after operation 6/(° ), x s 11.854+3.24 10.78 £3.23 t=1.106 0.290
Surgical correction rate 2 years after operation (%), x =-s 80.631+4.69 80.54+7.00 t=0.744 0.471
Loss of correction rate 2 years after operation (%), M (O, Oy) 1.56 (1.32,3.77) 3.51(1.80,4.42) Z=0.454 0.650
Correction ratio x s 1.71£0.47 2.01£0.53 1=0.043 0.874

Low density: Screw density<<0.7; High density: Screw density>0.7. AIS: Adolescent idiopathic scoliosis; M (Q,, Qy): Median

(lower quartile, upper quartile)
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Fig1 Correlation analysis between surgical correction parameters and screw density in AIS patients
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