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INTRODUCTION: 
Prior studies have shown that muscle and bone health are associated with better outcomes following spine surgery. 
However, a correlation between muscle health and bone imaging parameters among spine patients has not been 
previously investigated. Given the difficulty of measuring BMD in the vertebrae in certain scenarios such as during 
revision procedures with spondylosis, there is interest in evaluating whether muscle health could correlate to global 
measures of bone quality. Furthermore, the unreliability of dual-energy X-ray absorptiometry (DXA) in the spine served as 
another motivator for this study. Therefore, we aimed to assess the relationship between psoas CSA, an estimate of 
muscle mass, and bone imaging parameters among patients undergoing posterior spinal fusion. 
METHODS: 
Patients were enrolled prior to posterior spinal fusion. Patients less than 25 years of age were excluded. Bilateral psoas 
CSA was measured on axial CT lumbar spine at the L3-L4 disc space. Psoas muscle index (PMI) was defined as psoas 
CSA normalized by square of patient’s height (mm2/m2). Bone health evaluation was performed using DXA and high 
resolution peripheral quantitative computed tomography (HRpQCT). Assessed bone imaging parameters included areal 
BMD (aBMD) of the forearm (proximal 1/3 radius), as well as volumetric BMD (vBMD) and microarchitecture measured at 
the tibia and radius by HRpQCT. Spearman correlations were performed to relate PMI and bone imaging parameters. 
RESULTS: 
A total of 88 patients were included in the study. The mean age was 63 years, 47 (53%) patients were female, and the 
average BMI was 28.3 kg/m2. 
Larger PMI was significantly associated with higher proximal 1/3 radius aBMD by DXA (r=0.44, p<0.001). Additionally, 
PMI was significantly associated numerous metrics measured by HRpQCT. Significant positive correlations were found 
between PMI and tibia vBMD, tibia trabecular bone volume fraction, tibia trabecular separation, radius vBMD, radius total 
area, and radius trabecular bone volume fraction. PMI was negatively correlated with tibia inhomogeneity, radius 
trabecular separation, and radius inhomogeneity (Table 1). 
DISCUSSION AND CONCLUSION: 
In a cohort of patients presenting for lumbar spine fusion, PMI was associated with higher areal and volumetric BMD and 
better microarchitecture. Our results demonstrate a link between muscle and bone health among patients undergoing 
posterior spinal fusion. These novel findings highlight the link between muscle and bone health, two factors that may be 
important to surgical success. Assessment of muscle parameters, such as psoas CSA, may have a potential role in 
preoperative screening of patients for musculoskeletal deficits.

 
 


