
Smart Implantable device and Digital Care Management Platforms associated with Reduced 
Complications Following Primary Total Knee Arthroplasty  
William John Long, CHIDANANDA SAMAL, Niraj Parikh, James B Young, Mike Anderson, Taylor E Osborn 
INTRODUCTION: 
Total knee arthroplasty (TKA) complications significantly increase the cost and clinical burden, impacting both individual 
patients and healthcare systems. Health technologies like smart implantable devices (SID) combined with digital care 
management platforms (DCMP) enable passively collected data directly from the patient that may provide post-operative 
recovery insights to improve care management, allowing care teams to monitor and personalize the TKA patient 
experience. The aim of this claims database study was to compare post-operative TKA complications between patients 
with and without the use of these technologies (SID + DCMP). 
METHODS: 
Patient data (Q42018–CY2023) was securely linked with clearing house’s open claims database using a privacy-
preserving, token-based matching process. The control group was identified from claims database. We 
applied 1:4 propensity score matching with replacement using age, gender, payer type, comorbidities, and setting of care 
as covariates, optimizing caliper size to balance bias reduction and sample retention. Covariate balance was assessed 
using standardized mean differences (SMD) or Cohen’s D, with thresholds of <0.2 or <0.1. SID + DCMP patients 
(n=1,231, median age 66, IQR 59,72; 58% female) and matched controls (n=3,484, median age 66, IQR 59,72; 61% 
female) were included. Complications compared at 90-day and one-year included inpatient admissions, revision surgery, 
manipulation under anesthesia (MUA), incidence of opioid prescriptions filled, peri-prosthetic joint infection (PJI), 
emergency room (ER) visits, and urgent care (UC) visits. Outcomes were compared between the groups using Fisher’s 
Exact test and Chi-squared test as applicable. Statistical significance was set at p<0.05. 
RESULTS: 
The patient characteristics and demographic distribution between the two groups are presented in Table 1. 90-day 
complication rate comparisons are presented in Table 2. SID + DCMP had a significantly lower revision rate (0% vs. 0.4%, 
p=0.018; Figure 1) and lower incidence of opioid prescriptions filled (18.9% vs. 24%, p<0.001) within 90-days post-
surgery. Inpatient readmission rate, MUA rate, PJI rate, ER visit rate and UC visit rate were lower at 90-day for SID + 
DCMP group but were not statistically significant (all p>0.05). Among patients with at least one ER visit within 90-days 
post-discharge, patients in the SID + DCMP group had on average a lower number of ER visits (1.2 vs. 1.4, p=0.027). 
Similar complication trends were observed at one-year post-surgery. One-year complication rate comparisons are 
presented in Table 3. At one-year; revision rate (0.4% vs. 1.1%, p=0.025; Figure 1), incidence of opioid prescriptions filled 
(23.9% vs. 28.7%, p=0.006), PJI rate (0.2% vs. 1.1%, p=0.002) and the proportion of patients with UC visits (5.4% vs. 
7.3%, p=0.020) all significantly lower in the SID + DCMP group. Among patients with at least one ER visit within one-year 
post-discharge, patients in the SID + DCMP group had on average a lower number of ER visits (1.4 vs. 1.7, p=0.018). 
DISCUSSION AND CONCLUSION: 
Limitations: 
This study is subject to limitations associated with claims databases and procedure and diagnosis code limitations. It is 
expected that the limitations would apply to both groups similarly. 
Conclusion: 
The most important finding in this claims analysis was lower complications in patients undergoing primary TKA with SID + 
DCMP health technologies compared to non-SID + DCMP assisted controls. These technologies allow for more direct 
patient monitoring and management of patients post-operatively, which can potentially enhance patient recovery and 
outcomes. However, further analysis is needed, including prospective studies, to determine the mechanisms behind the 
lower complication rates.

  

  

 


