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Background

• Total hip arthroplasty (THA) and total knee arthroplasty (TKA) are procedures often 
used to treat osteoarthritis.  With the consequences from the opioid epidemic, 
institutions have implemented multimodal pain management to reduce the 
postoperative use and risk of opioids. 

• LMH Health’s multimodal pain approach for TKA and THA procedures consists of 
celecoxib scheduled twice daily, ketorolac given as needed, gabapentin, and twice 
daily scheduled aspirin used for deep vein thrombosis prophylaxis. 

• NSAIDs reversibly inhibit the production of renal prostaglandins via the inhibition of 
the enzymes cyclooxygenase-1 and cyclooxygenase-2 [1]. NSAIDs can cause reduced 
renal plasma flow due to a decrease in prostaglandins, regulating vasodilation at the 
glomerulus. Additionally, NSAIDs disrupt the compensatory vasodilation response of 
renal prostaglandins to vasoconstrictor hormones released by the body, leading to 
acute deterioration of renal function after ingestion of NSAIDs [2]. 

Purpose

The primary objective is to define the rate of acute kidney injury after TKA and THA in a 
179-bed hospital when implementing multimodal pain management consisting of 
NSAIDs both scheduled and as needed in addition to aspirin twice daily for DVT 
prophylaxis.

Results

• Of the 68 patients who received TKA or THA and multimodal pain management 
between the months of May 2019 and July 2019, 3 patients had chronic kidney 
disease, and 2 patients had baseline serum creatinine levels of greater than or equal 
to 1.5mg/dL. 

• 63 patients with appropriate SCr documentation (92.6%). 
• 7 patients had an AKI (11.1%)
• The odds ratio (OR) of developing an AKI when comparing those who received 

multimodal pain management during recovery versus those who did not is 1.35. 

Methods

• Retrospective electronic medical record review of 116 patients who were admitted to 
the hospital for a TKA or THA

• Inclusion (n=68): 
o Patients who received a TKA or THA using the multimodal pain management 

protocol between the beginning of May 2019 through the end of July 2019 
• Exclusions (n=48): 

o Patients with chronic kidney disease and those with a pre-operative serum 
creatinine (SCr) level greater than 1.5mg/dL

o Orthopedic surgeons not using multimodal pain management protocol
• AKI was defined as a post-operative increase in SCr of greater than or equal to 

0.3mg/dL. This definition of an AKI is a previously described by the Acute Kidney 
Injury Network staging criteria. 

• The following data points were abstracted from the electronic medical record:
o Age
o Gender
o Body mass index
o Diabetes mellitus
o Smoking status. 

• Data was collected and recorded using a standardized chart review process. All patient 
identifiers were removed and data will be maintained in a confidential manner.

• Statistical evaluation was performed using a student t-test, and odds ratio was 
calculated to evaluate the relationship between multimodal pain management and 
AKI occurrence.

• This study was submitted and approved by the Institutional Review Board. 

Conclusion

NSAIDs are among many different drugs that can cause kidney injury. Other contributing 
factors include BMI, diabetes, and age. The results showed that AKI did occur more 
frequently in those who received multimodal pain management during post-operative 
recovery. However, this study was limited by a small sample size and possibly other 
contributing factors that weren't well controlled such as other renally eliminated drugs. 
It cannot be concluded from this study that NSAIDs are the sole contributing factor 
causing AKIs in this patient population. 

Discussion

• Further studies could be done to evaluate how an acute kidney injury, if one 
occurred, effected the patient’s length of stay or other patient outcomes. 

• There are many predisposing factors that can put a patient at higher risk for AKI in 
addition to NSAID use such as heart failure, obesity, inflammation, cardiovascular 
disease 

• Patient SCr levels were evaluated at 24 and 48 hours post-op. Some patients who 
experienced an AKI did so within 24 hours after surgery, but resolved within 48 hours. 
Other patients did not experience an AKI after 24 hours post-op, but did have an 
increase in SCr of ≥0.3mg/dL from pre-op to 48 hours post-op. 

• Other ways to protect the kidneys during recovery: adequate hydration, strict 
glycemic control, diuretics, appropriate management of postoperative complications
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Table 1. Patient Demographics
All patients (n=63) AKI patients (n=7)

Age 66.3 69.1
Male:Female 31:32 5:2

BMI 30.8 30.5

11.1%

88.9%

Rate of AKI (n=63)

Yes
No
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AKI No AKI Total

Limitations
• Limited sample size of 116 patients
• Retrospective design
• Limited assessment of AKI
• Did not take into account other nephrotoxic agents
• Preoperative hydration status
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