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Digital analysis and optimization of the modified LC- Il screw fixation path Deng Jingqi, Li
Tao, Zhu Zhenhua, Li Jiacheng, Chen Sheqiang, Mo Jiajun, Liao Yilan, Liu Peiyi, Fan Shicai. Department of
Traumatic Surgery, Center for Orthopaedic Surgery, the Third Affiliated Hospital of Southern Medical Uni-
versity, Guangzhou 510630, China
Corresponding author: Fan Shicai, Email: 553924952@qq.com

[Abstract] Objective Using digital medical software, the modified LC- Il screw optimal path
has been designed for parallel analysis and measurement to improve the safety and accuracy of nail place-
ment. Methods We collected CT data from 40 adult normal pelvic patients from the Third Affiliated Hos-
pital of Southern Medical University between January 2021 and December 2022. They were 20 men and 20
women, aged 20 to 65 years old (mean 45.6 years). First, the Mimics19.0 software was used to reconstruct
the pelvic model to determine the optimal nail path and measure its diameter and length, then the 3-Matic13.
0 software was used to measure the vertical distance Dv1 and the horizontal distance Dhl of the central axis
of the modified LC- I screw between the anterior iliac skin junction and the anterior superior iliac spine, the
included angles between the central axis of the modified LC- Il screw and the coronal, sagittal and horizontal
planes, Za ZB+ 2y , and the angles of ZLPM and ZLPM' between the central axis of the modified LC- II
screw and the midline of the pelvis under the condition of the pelvis in the upright position and the entry posi-
tion were measured and compared between sexes and sides. Results In 40 pelvic cases, the entire modi-
fied LC- I screw path could be planned in both lateral screw placement areas.Based on the three-dimension-

al digital pelvic model, the bony entry points of the modified LC- Il screws were located at the superior bor-
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der of the acetabulum and at the outer and posterior sides of the anterior inferior iliac spine. The maxi-
mum channel diameter of the modified LC- I was (12.33£1.04) mm for male and (10.33£0.9) mm for female.
The maximum channel length was (95.374+6.6)mm for male and (92.51+5.59)mm for female. The angle of 23
between the modified LC- Il screw and the median sagittal plane was (33.04+4.04)° for male and (35.18+

2.84)° for female (P<0.05). The angle between the axis of the screw and the horizontal plane of the pelvis is
/-y, which is (35.97+4.70)° for males and (39.83+6.16) for females (P<0.05), the angle of ZLPM' between the
axis of the screw and the median line of the pelvis is (35.09+2.85)° for males and (33.35+3.14) for females (P<

0.05). Conclusions

Digital medicine is an ideal tool to study the anatomy of the modified LC- Il screw

bone channels. As measured by digital medical software, the modified LC- I channels exist and are safe. Our

digital measurement provides a theoretical basis for the clinical application of the modified LC- I screws.

[Key words] Pelvic fracture; Fracture fixation;
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