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INTRODUCTION: 
Venous thromboembolism (VTE) is a potentially fatal complication following TKA. High altitude can create physiological 
changes for patients undergoing TKA and predispose them to a VTE event. The purpose of this study was to determine if 
high altitude is an independent risk factor for postoperative VTE event following TKA.  
METHODS: 
The PearlDiver Mariner database was queried for patients who underwent TKA at high-elevation (≥4000 ft) and low-
elevation (≤100 ft) using Current Procedural Terminology (CPT) codes, International Classification of Disease (ICD) 
codes, and zip-codes. High and low-altitude cohorts were matched 1:3 by 5-year age range, gender, Charlson comorbidity 
index (CCI), and 4 common comorbidities that predispose VTE: diabetes mellitus, obesity (BMI ≥30), hypertension, and 
tobacco use. Outcome measures included 30- and 90-day incidence of overall VTE, deep venous thrombosis (DVT), and 
pulmonary embolism (PE). Pearson chi-squared tests were performed to extract demographics and determine the 
significance between cohorts. Binomial logistic regression analysis was used to determine the differences in incidence of 
postoperative VTE, DVT, and PE between cohorts and the odds ratios (OR). P < 0.05 was considered statistically 
significant. 
RESULTS: 
228,457 patients met the inclusion criteria after matching.  There were 57,135 in the high-altitude group and 171,322 in 
the low altitude group.(Table 1) The incidence of VTE within 30-days of TKA was significantly higher for the high-altitude 
group compared to the low-altitude group (OR 1.15 [95% CI 1.02-1.30], P = 0.022), as well as within 90-days (OR 1.20 
[95% CI 1.08-1.34], P = 0.0007).(Table 2) The incidence of DVT was significantly higher for the high-altitude cohort at 
both 30- and 90-days postoperatively (OR 1.30 [95% CI 1.10-1.54], P = 0.002), (OR 1.36 [95% CI 1.18-1.57], P < 0.0001). 
The incidence of PE within 30- and 90-days did not reach statistical significance between groups. 
DISCUSSION AND CONCLUSION: 
In this large database study, high altitude was identified as an independent risk factor for VTE following TKA. Patients who 
undergo TKA at 4000 feet in elevation or more were more likely to develop VTE at 30 days (OR 1.20 p=0.022) and 90 
days (OR 1.2 p=0.007 and DVT both in the 30-(OR 1.3 p=0.002) and 90 (OR 1.36 p<0.0001)-day postoperative period. 

  
 


