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INTRODUCTION: Sarcopenia is a progressive musculoskeletal disorder characterized by the loss of muscle mass and
function. Recently, it has gained recognition as an important surgical risk factor. Prior studies have demonstrated its
association with adverse outcomes in spine surgery for degenerative, deformity, and neoplastic indications. Currently,
there is a dearth of literature investigating the role of sarcopenia in thoracolumbar trauma. The purpose of this study was
to compare the predictiveness of 1) sarcopenia, 2) frailty, and 3) socioeconomic disadvantage on outcomes after surgical
management of thoracolumbar trauma. Specifically, we aimed to investigate rates of mortality, complications, and the
need for revision surgery. We hypothesized that all three predictors of interest would be associated with a higher risk of
mortality and complications.

METHODS: A retrospective analysis was done on adult patients 18 years or older undergoing instrumentation and
stabilization of thoracolumbar spine trauma at an urban academic level-1 trauma center. Inpatient and outpatient data
were collected by manual review of the electronic medical record. Sarcopenia was measured using the L3 total psoas
area over vertebral body area (L3-TPA/VBA) measured from perioperative computed tomography scans. Area deprivation
index (ADI) was determined according to the publicly available Neighborhood Atlas dataset. Frailty was measured using
the modified 5-factor frailty index (mFI-5). Statistical analysis consisted of Pearson’s chi-squared tests, univariate logistic
regression, determination of Spearman’s correlation coefficient (rs), and multivariable logistic regression controlling for
demographics and polytraumatic injuries. The primary outcome of interest was postoperative mortality. Secondary
outcomes were the need for revision surgery and the occurrence of postoperative complications including urinary tract
infection, cardiac arrhythmia, neuropathic pain, delirium, pneumonia, pulmonary embolism, deep vein thrombosis, wound
infection, implant failure, and cerebrospinal fluid leak.

RESULTS: A total of 276 patients were included. A total of 22 mortalities occurred (7.7%), with 18 (6.3%) occurring within
90-days postoperatively. On univariate analysis, only the mFI-5 scale was associated with overall mortality (OR=2.29,
P<0.001). On multivariate analysis, none of sarcopenia, ADI, or mFI-5 were independently associated with mortality, the
occurrence of postoperative complications, or revision. However, sub-analysis showed that patients with an mFI-5 of 2+
had a significantly higher mortality rate (19.4%, P=0.004), and the mortality rate was greatest (25%, P=0.042) in
combination with sarcopenia (measured as the lowest quartile of L3-TPA/VBA).

DISCUSSION AND CONCLUSION: Frailty is a better predictor of mortality in thoracolumbar trauma when compared to
sarcopenia and ADI. However, an mFI threshold of 2+ may act synergistically with sarcopenia to increase mortality rates.
In traumatic spine surgery, the current study is the first to evaluate sarcopenia, mFI-5, and ADI as predictors. The poor
association of these indices may be due to the presence of more influential variables in this population. For example, the
importance of polytraumatic injuries may outweigh that of sarcopenia, frailty, or socioeconomic disadvantage. This could
be why the multivariable analysis found all of the predictors of interest to have no significant association. In addition, there
may only be an impact of the predictors beyond certain thresholds, which would explain why the sub-analysis returned
greater significance than the correlational and regression analyses. Our results showed that the mFI-5 was significantly
associated with mortality in a univariate capacity. Therefore, it would be reasonable to use frailty as a proxy for mortality
risk. Additionally, concomitant sarcopenia and/or socioeconomic deprivation may raise further concern. Surgeons may
consider  these f|nd|ngs whan counselmg patlents on the risks of surgical ~management.




