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INTRODUCTION 

• Spinal surgery has existed since Jules Gerin
surgical scoliosis correction in 1839

• Constant evolution: (a) compatible with the 
biomechanics of spine, (b) new materials

• Materials: titanium, stainless steel, cobalt chrome, 
nitinol (a nickel titanium alloy), tantalum, and 
polyetheretherketone (PEEK) 



PERFECT MATERIAL

• Biologically inert/compatible, 

• Young’s modulus similar to that of the 
bone 

• High tensile strength, stiffness, fatigue 
strength, and 

• Low artifacts on imaging.



CAGES

• Anterior column support

• Restore height/lumbar lordosis

• Restore foraminal height 

• Graft in between vertebras 



PEEK VS TI

• PEEK 

• Hydrophobic and unable to bond to bone 
to achieve a solid fusion

• Associations with cage migration and 
pseudarthrosis

• Lower stress compression strength 
compared to titanium

• MRI inert

• Young’s Modulus compatible with bone

• Ti

• High fracture resistance and 
biocompatibility

• Corrosion resistance

• Young’s modulus 



SURFACE DESIGN

• Roughened titanium generates an osteoblastic environment, 

• PEEK inhibit such an environment, and results in the development of an inflammatory 
fibrous rind

Titanium spray on PEEK : 

• Improve the surface properties of PEEK, 

• Increased generation of wear debris



DESIGN OF CAGES 

• Latest cages have more pores:  

osteoconductive

• Ti vs PEEK

• Delamination with Ti coated PEEK



NANOTECHNOLOGY TO REDUCE INFECTION

• Bacteria adhere to medical implants via the formation of a complex glycocalyx

• Nanoroughened surfaces decrease rates of bacterial adhesion, specifically of Staph 
aureus, S. epidermidis, and Pseudomonas aeruginosa

• Silver nanoparticles have been shown to have a bactericidal effect & biocompatible 
with bone



PEDICLE SCREWS 

• Screw loosening is one of the common complications of 

posterior fusion in patients with osteoporosis

• Hydroxyapatite (HA) has been used as a coating to 
improve pedicle screw osteointegration

• Ohe et al. reported that HA coated pedicle screws in a 

porcine osteoporosis model increased the bone–
implant interface



CASE

• 62 yo F with BLE 
weakness and T 
spine pain and LE 
hyperreflexia, 
unable to ambulate 
for 4 weeks

• Several lung mets, 

• T4 pathological 
fracture and 
retropulsion



CASE

• T4 corpectomy 

• HA coated screws

• PEEK cage

• T1-T7 fusion



CEMENT AUGMENTATION

• Increase the stability and purchase of pedicle screws in poor quality bone

• Charles et al. biomechanical study: Cement augmentation with fenestrated screws 
increased pullout resistance significantly



84 YO F WITH BACK AND LLE PAIN



MULTIPLE XLIFS, PERC CEMENTED 
SCREWS



SPONDYLOLISTHESIS

Endler et al.: level III study, 765 patients with isthmic spondy on Swedish Spine registry

At 1 year improvement was reported in the global assessment 

• 54% of patients with uninstrumented posterolateral fusion, 

• 68% of patients with instrumented posterolateral fusion,

• 70% of patients with interbody fusion.



OLIF & XLIF

• OLIF may avoid the postoperative neurological 

complication of XLIF

• Systemic review by Li et al. on 1,571 patients and 2,364 
operative levels.

• Major-vessel injury: 0.09%

• Transient thigh pain and/or numbness occurred:  3.0% 
(XLIF 12-34%) 

• Hip flexion weakness: 1.2% (XLIF 9-31%)



BACK PAIN

• Physical Therapy for Acute Low Back Pain

• Level-II study, Fritz et al. prospectively randomized 
220 patients with acute low back pain to early 
physical therapy vs usual-care delayed referral

• Initial analysis showed small beneficial effect on 
outcomes for early physical therapy

• Meta-analysis of 7 trials involving 454 patients, Lee et 
al. concluded that if facet block provides pain relief 
RFA improves VAS back pain compared to ESI or 
sham procedures. 



BONY FUSION AFTER SPINE SURGERY

• Ebata et al. randomized 66 women who were >50 years of age and had osteoporosis 

to receive or not receive teriparatide once/week for 6 months after lumbar interbody 
arthrodesis. 

• CT scans demonstrated higher fusion rates at 6 months in the teriparatide cohort 
(69.0%) compared with the control cohort (35.1%).



DEFORMITY

• It has been proposed that more caudal 3- column 
osteotomies produce better correction of sagittal 
malalignment

• Ferrero et al. study on 468 patients with mean 
resection angle was 25.1 degrees

Comparing low vs high osteotomies:

• No difference in terms of SVA and pelvic tilt 
correction 

• More frequent pseudarthroses and postoperative 
motor deficits associated with a lower osteotomy



DECOMPRESSION OF SPINAL CORD INJURY

• Fehling at al performed a multicenter, prospective cohort 
study (Surgical Timing in Acute Spinal Cord Injury Study: 
STASCIS) in adults aged 16–80 with cervical SCI.

• 313 patients, 182 underwent early surgery, at a mean of 14.2 
hours, remaining 131 having late surgery, at a mean of 48.3 
hours.

• 19.8% of patients undergoing early surgery showed a 2 
grade improvement in AIS compared to 8.8% in the late 
decompression group

• Decompression needs to be done in less than 24 h 



THORACOLUMBAR BURST FX BRACING

• Compression or burst fractures do not need surgery unless with 
neurological deficit or PLC disruption

• Wallace et al. performed meta-analysis of randomized trials to 
determine the effect of the use of an orthosis vs no orthosis on 
clinical and radiographic outcomes in neurologically intact 
patients with thoracolumbar burst fractures.

• 3 studies, total of 59 patients  with the use of a brace and 60 
patients without a brace

• No difference was found short or long term for disability 
indexes, SF-36 and ODI, kyphosis, length of stay, and failure rate



PATIENTS WITH DUAL HIP AND
SPINAL DEGENERATION

• Yang et al looked at Pearldriver database

• Between 2007 and 2017, 85,595 patients underwent primary 
THA, 0.7% had a history of remote LSF, and those with 
concurrent hip and spine pathology, 1.6% had THA prior to 
LSF, and 2.4% had THA following LSF. 

• Patients with hip and lumbar spine pathology who 
underwent THA prior to LSF had significantly higher rates of 
dislocation, infection, revision surgery, and postoperative 
opioid use at 1 month, 3 months, 6 months, and 12 months 
compared with those treated with THA following LSF.
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