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INTRODUCTION: More than one million patients undergo a total joint arthroplasty (TJA) procedure annually in the United States (U.S.), and utilization 

rates are projected to increase due to the aging population.8 Given the projected increase in utilization and knowledge of bone health for improved TJA 
outcomes, the role of vitamin D levels has been a focus of recent literature.5,6,12 Vitamin D has many important roles, including bone mineralization, 

remodeling, immunity, and muscle health among other physical health benefits.1,9 A 2018 study found national rates of vitamin D deficiency and 

insufficiency of 28.9% and 41.4%, respectively, between 2001-2010.4 Approximately 40-82% of patients undergoing TJA have been recognized to have low 
vitamin D levels.7 Vitamin D insufficiency has been associated with worse clinical outcomes for TJA patients, notably prolonged hospital length of stay, 

increased perioperative complication rates and worse postoperative functional outcomes.1 Despite knowledge of vitamin D in bone health and prevalence of 

deficiency in the U.S. population, current literature lacks consensus regarding guidelines surrounding nutritional care for individuals undergoing joint 
replacement.2,9-11,13 The objective of this study was to determine if complications of total joint arthroplasties are associated with low vitamin D levels. We 

hypothesized that vitamin D deficiency will lend to increased complication rates within ninety days of surgery. This study intends to expand current 

knowledge of the role of vitamin D in post-arthroplasty outcomes and guide future research on vitamin D supplementation and pre-operative nutritional 
optimization. 

 

METHODS: This is a retrospective chart review performed after obtaining Institutional Review Board (IRB) approval. Patients were excluded if they were 

less than 50 years old or if they had a diagnosis of avascular necrosis, post-traumatic arthritis, or post-infectious arthritis. Patients who underwent a total 

knee arthroplasty (TKA) or total hip arthroplasty (THA) from 2018-2019 were identified (CPT 27447 and 27130). Patient charts were examined to identify 

vitamin D status, demographics, medications, and post-operative complications. Primary outcome measures were implant-related complications such as 

loosening, periprosthetic fracture, periprosthetic joint infection, and revision, and medical complications within 90 days of surgery. Vitamin D deficiency 

was defined as 25-hydroxyvitamin D (25 (OH)D) levels less than 20ng/mL7. Univariate and multivariate logistic regression analysis was used to identify 

significant differences between vitamin D-deficient patients and those with vitamin D levels within normal limits.  

RESULTS SECTION: A total of 316 patients were included in the study. 183 patients underwent TKA and 133 underwent THA. The number of patients 

with low and normal vitamin D levels was 38 and 278, respectively.  There was no association between vitamin D levels and implant loosening, 

periprosthetic fracture, postoperative infection, or revision on univariate or multivariate analysis. Vitamin D deficiency was significantly associated with 
increased odds of hospital readmission on univariate analysis (OR 2.41, 95% CI 1.05-5.57), however this relationship lost significance on multivariate 

analysis (OR 2.29, 95% CI 0.97-5.41).  

 
DISCUSSION: Contrary to our initial hypothesis, vitamin D deficiency was not a risk factor for post-operative orthopaedic-related complications. Low 

vitamin D levels were associated with hospital readmissions echoing findings by Ingstad et al.3 As there is currently no consensus regarding vitamin D 

deficiency quantification, it may be beneficial to standardize laboratory definitions. Patients with vitamin D levels less than 20ng/mL may benefit from 
vitamin D supplementation to optimize health and post-surgical recovery, leading to improved outcomes. 

 

SIGNIFICANCE/CLINICAL RELEVANCE: Vitamin D deficiency is highly prevalent in patients undergoing joint replacements; however, studies to date 
have not definitively established the impact of hypovitaminosis D on the post-operative course.10 Standardization of the laboratory definitions for vitamin D 

deficiency warrants further investigation. Identifying modifiable patient-specific risk factors related to nutritional status may decrease complication rates in 

total joint arthroplasty.1  
 

REFERENCES: 

 
1. Arshi A, Shieh A, Adams JS, Bernthal NM, Zeegen EN, Sassoon AA. Preoperative Vitamin D Repletion in Total Knee Arthroplasty: A Cost-

Effectiveness Model. J Arthroplasty. 2020;35(5):1379-1383. 

2. Ebell MH. Osteoarthritis: Rapid Evidence Review. Am Fam Physician. 2018;97(8):523-526. 
3. Ingstad F, Solberg LB, Nordsletten L, Thorsby PM, Hestnes I, Frihagen F. Vitamin D status and complications, readmissions, and mortality after 

hip fracture. Osteoporosis International. 2021;32(5):873-881. 

4. Liu X, Baylin A, Levy PD. Vitamin D deficiency and insufficiency among US adults: prevalence, predictors and clinical implications. Br J Nutr. 
2018;119(8):928-936. 

5. Maier GS, Horas K, Seeger JB, Roth KE, Kurth AA, Maus U. Is there an association between periprosthetic joint infection and low vitamin D 

levels? Int Orthop. 2014;38(7):1499-1504. 
6. Maier GS, Weissenberger M, Rudert M, Roth KE, Horas K. The role of vitamin D and vitamin D deficiency in orthopaedics and traumatology-a 

narrative overview of the literature. Ann Transl Med. 2021;9(11):942. 

7. Maniar RN, Maniar AR, Jain D, Bhatnagar N, Gajjar A. Vitamin D Trajectory after Total Knee Arthroplasty: A Method for Quick Correction in 
Deficient Patients. Clin Orthop Surg. 2021;13(3):336-343. 

8. Maradit Kremers H, Larson DR, Crowson CS, et al. Prevalence of Total Hip and Knee Replacement in the United States. J Bone Joint Surg Am. 

2015;97(17):1386-1397. 
9. Moon AS, Boudreau S, Mussell E, et al. Current concepts in vitamin D and orthopaedic surgery. Orthop Traumatol Surg Res. 2019;105(2):375-

382. 

10. Morrison RJM, Fishley WG, Rankin KS, Reed MR. The effect of vitamin D supplementation on outcomes following total hip or knee 
arthroplasty surgery: a rapid systematic review of current evidence. EFORT Open Rev. 2022;7(5):305-311. 

11. Mouli VH, Schudrowitz N, Carrera CX, Uzosike AC, Fitz W, Rajaee SS. High-Dose Vitamin D Supplementation Can Correct Hypovitaminosis 

D Prior to Total Knee Arthroplasty. J Arthroplasty. 2022;37(2):274-278. 
12. Nawabi DH, Chin KF, Keen RW, Haddad FS. Vitamin D deficiency in patients with osteoarthritis undergoing total hip replacement: a cause for 

concern? J Bone Joint Surg Br. 2010;92(4):496-499. 

13. Shin KY, Park KK, Moon SH, Yang IH, Choi HJ, Lee WS. Vitamin D deficiency adversely affects early post-operative functional outcomes after 
total knee arthroplasty. Knee Surg Sports Traumatol Arthrosc. 2017;25(11):3424-3430. 

 

ORS 2024 Annual Meeting Paper No. 2532

mailto:ecinquegrani@mcw.edu
mailto:alljohnson@mcw.edu

