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INTRODUCTION: 
While the cost-effectiveness of spine surgery has been studied extensively, the sources of these perioperative costs to 
elderly patients undergoing anterior cervical discectomy and fusion (ACDF) procedures are yet to be studied. The purpose 
of this study is to elucidate the types of direct costs to better evaluate the financial repercussions for elderly patients using 
data from a high-volume urban academic hospital with a diverse patient population. The primary objective is to compare 
these subcategories between patients aged 18-35 and patients aged 66 and older who underwent ACDF. These subtypes 
of perioperative costs include the total direct cost, surgical direct cost, Intensive Care Unit (ICU) direct cost, laboratory 
direct cost, imaging direct cost, blood bank direct cost, pharmacy direct cost, Emergency Department (ED) direct cost, 
and rehabilitation direct cost. A granular assessment of factors associated with increased perioperative expenditures will 
yield a future of health care that is more equitable for patients regardless of age. 
METHODS: A retrospective analysis was performed using data from a single urban institution from 2008 to 2019. A total 
of  2,231 patients, aged 18 and above, were identified from the institutional database using Current Procedural 
Terminology (CPT) codes 22551, 22552, and 22554. Exclusion criteria included patients aged 17 and younger, patients 
who underwent a non-elective procedure, and patients who underwent a procedure utilizing the posterior approach. 
Patients were divided into four cohorts: ages 18-35 (n=156), ages 36-50 (n=850), ages 51-65 (n=923), and ages 66 and 
older (n=302). Patient demographics, perioperative variables, and postoperative outcomes were compared using an 
unadjusted chi-squared analysis and student’s t-test. Multivariable linear regression was then performed. Statistically 
significant p-values were less than 0.05. 
RESULTS: 
Univariate direct analysis showed that compared to the 18-35 year-old cohort, the 66+ year-old cohort had a higher 
prevalence of diabetes (p < 0.001), a higher prevalence of hypertension (p < 0.001), and a higher Elixhauser Comorbidity 
Index (ELIX) score (p = 0.002) (Table 1). The older cohort also had longer surgery times (p < 0.001), higher estimated 
blood loss (p = 0.034), and more segments fused (p < 0.001) (Table 2). There was no statistically significant difference in 
length of stay or Body Mass Index (BMI) between the older cohort and the younger cohorts (Table 2). Multivariable linear 
regression analysis revealed significant increases in total direct costs (Beta Coefficient: $1,803.47, Confidence Interval 
(CI): $985.06-$2,621.87, p < 0.001), Surgery Direct Costs (Beta Coefficient: $845.79, CI: $285.74-$1,405.83, p = 0.003), 
and Rehabilitation Direct Costs (Beta Coefficient: $29.06, CI: $9.87-$48.25, p = 0.003) but a significant decrease in ED 
Direct Costs (Beta Coefficient: $-5.42, CI: $-10.07-$-0.78, p = 0.022) as predicted by an increase in age (Table 3). No 
significant difference was seen in costs of ICU services, laboratory tests, imaging, blood bank services, or pharmacy 
services (all p > 0.05). Table 3 summarizes these results. As expected, univariate analysis also showed the 66+ year-old 
cohort had significantly higher total direct costs (p < 0.001), surgery direct costs (p < 0.001), and rehabilitation direct costs 
(p < 0.001) (Table 4). No significant differences were found in costs of ICU, laboratory tests, imaging, blood bank services, 
pharmacy services, or ED services (all p > 0.05) (Table 4). 
DISCUSSION AND CONCLUSION: 
Patients aged 66 and older undergoing ACDF have higher total direct costs than younger patients due to increases in 
surgery direct costs and rehabilitation direct costs. While length of surgery increased with patients’ age, length of stay and 
BMI did not differ between age-stratified cohorts. Our results suggest that the intraoperative factors are the highest drivers 
of cost for the elderly population and the evidence shows these differences become more pronounced as patients age. As 
the first study of this kind to adequately scrutinize subgroups attributing to total direct cost, a more discrete examination of 
age-related differences may allow for better resource utilization both intraoperatively and postoperatively.



 

 

  
 


