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INTRODUCTION: Evaluation of bone health is important in spine surgery patients because osteoporosis has been shown 
to portend worse postoperative outcomes. Preoperative radiologic assessment of bone can include modalities such as CT 
Hounsfield Units (HUs), dual-energy x-ray absorptiometry bone mineral density (DXA BMD) with trabecular bone score 
(TBS), and MRI vertebral bone quality (VBQ). Quantitative analysis of bone with screw insertional torque and pull-out 
strength measurement has been performed in cadaveric models and has been correlated to these radiologic parameters. 
However, these quantitative measurements are not routinely available for use in surgery. Surgeons anecdotally judge 
bone strength, but the fidelity of the intraoperative judgement has not been investigated. The purpose of the study is to 
determine if a surgeon’s qualitative assessment of bone intraoperatively correlates with radiologic parameters of bone 
strength. 
METHODS: All adult patients undergoing instrumented spine fusion by one of seven surgeons at a single center over a 3-
month period were included. Surgeons evaluated the strength of bone based on intraoperative feedback and graded each 
patient’s bone on a 5-point Likert scale. Two independent reviewers measured preoperative CT HUs and MRI VBQ. BMD, 
lowest T-score, and TBS were extracted from DXA within 2 years of surgery. An a priori power analysis showed sample 
size of 85 (pairs) will have 80% power to detect a ratio sum for discordant proportions of 0.2. 
RESULTS: Eighty-five patients were enrolled and 15, 29, 26, 14, and 1 patients had Likert grade 1 (strongest bone), 2, 3, 
4, and 5 (weakest bone), respectively. The surgeon assessment of bone correlated with VBQ (τ= 0.14, p = 0.09), CT HU 
(τ= -0.26, p < 0.01), lowest DXA T-score (τ= -0.52, p < 0.01), and TBS (τ= -0.33, p < 0.01). These results were consistent 
both in the cervical spine and the thoracolumbar spine. 
DISCUSSION AND CONCLUSION: Spine surgeons’ qualitative intraoperative assessment of bone correlates with 
preoperative radiologic parameters. This information is valuable to surgeons as this supports the idea that decisions 
based on feel in surgery have statistical foundation.

 
 


