Supplementary File 2. Posterior lumbar interbody fusion (PLIF) surgical procedure

In all cases, PLIF was performed using conventional pedicle screw fixation. The screw entry point was defined as the intersection of the transverse process midline and the sagittal plane along the lateral border of the superior articular process. Screw trajectories were preoperatively planned and confirmed intraoperatively under fluoroscopy. Pedicle screws at lumbar levels measured 6.0–6.5 mm in diameter and 45–50 mm in length, whereas those at S1 measured 6.5–7.0 mm in diameter and 40–45 mm in length. After adequate decompression, discectomy, and endplate preparation, the surgical field was thoroughly irrigated. Autologous bone harvested during decompression was combined with a calcium phosphate substitute and packed into a PEEK cage, which was inserted into the intervertebral space. The incision was then closed in layers. Postoperatively, all patients received long-term anti-osteoporotic therapy, including calcium carbonate and vitamin D supplementation, and were advised to attend routine outpatient follow-up.
