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INTRODUCTION: Proximal junctional kyphosis (PJK) is a challenging complication following adult spinal deformity (ASD) 
surgery. For this reason, several studies have looked to identify preventative measures. While some studies have 
suggested that characteristics of the upper instrumented vertebra (UIV) have association with PJK, less is known about 
the impact of screw cortical breach. The aim of the present study was to investigate the relationship between pedicle 
screw positioning and cortical breach at the UIV with onset of PJK. 
METHODS: Patients ≥ 18 years of age undergoing ASD correction surgery with 5 ≥ fused levels were chart reviewed up 
to their 2-year follow-up and were designated into each group based on PJK progression following surgery. PJK was 
defined by a Cobb angle ≥10° between the UIV and two vertebrae cephalad and a ≥10° kyphotic change from 
preoperative measurement. PJF was defined for patients with a change ≥ 20° or who required revision due to severe 
symptoms. Placement and trajectory of pedicle screws at the UIV were assessed at the first postoperative radiographic 
and CT-imaging. Medial or lateral breach was categorized if screw breach was ≥ 2 mm on either respective side of the 
pedicle tract at the UIV. Endplate breach was classified if any part of the screw tip surpassed the superior endplate at the 
UIV. Pedicle screw trajectory (UIV-PVA) was measured as the mean of the two angles between the UIV superior endplate 
and both UIV pedicle screws. A positive value for UIV-PVA indicated a cranially-directed screw, and negative value 
indicated a caudally-directed screw. ROC analysis for UIV-PVA with respect to incidence of PJK performed to determine a 
cutoff point at 2.58°. T-test, chi-squared analysis, and multivariate regression were performed for comparison of patient 
and radiographic characteristics between groups to determine significant predictors of PJK.  
RESULTS: 
86 patients were included in the study. Of these, 31 patients demonstrated evidence of PJK (36%). No significant 
differences were observed in baseline, surgical, or radiographic alignment parameters. While no statistical differences 
were found in rates of medial or lateral screw breach at the UIV, incidence of endplate breach was found to be 
significantly higher in the PJK group (51.6% v. 18.5%; p=0.003). Patients in the PJK group also exhibited significantly 
more cranially-directed screw trajectory at the UIV compared with non-PJK patients (4.30° vs. 0.43°, p = 0.006). In a 
further analysis, patients with UIV-PVA > 2.58° demonstrated a higher rate of PJK (57.6% vs. 22.6%, p =0.001) and 
greater proximal junctional kyphotic angle change (9.49° vs. 5.47°, p = 0.048). Multivariate regression analysis controlling 
for age and gender revealed endplate breach (OR 4.38, CI 1.54-12.47; p=0.006) and UIV-PVA > 2.58° as (OR 4.02, CI 
1.53-10.59; p=0.005) significant predictors of PJK. 
DISCUSSION AND CONCLUSION: UIV endplate screw breach and cranial directed screw trajectory greater than 2.58° 
both contributed to a nearly 4-fold increased risk for occurrence of PJK. As suggested by this study and other 
biomechanical reports, adverse screw placement and trajectory with respect to the superior endplate can contribute to 
excessive compensatory stress to the adjacent segments and lead to accelerated rates of degeneration and junctional 
deformity. All in all, our data highlights the critical importance of safe screw positioning at the UIV in minimizing risk for 
PJK. 

 
  

 

 

 
 


