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INTRODUCTION:

The opioid epidemic has massive societal and economic consequences, costing the United States more than $500 billion
per year. Opioid use in the management of musculoskeletal pathology has become widespread. We have examined
seven common elective orthopaedic procedures in a large national cohort to better understand the relationship between
pre and postoperative opioid consumption in these patients.

METHODS:

An insurance company national claims database (2007-Q3 2015) of 22 million beneficiaries was used for this analysis.
Cohorts of anterior cervical decompression and fusion (ACDF), posterior lumbar fusion (PLF), carpal tunnel release
(CTR), rotator cuff repair (RCR), total knee arthroplasty (TKA), total hip arthroplasty (THA), and total shoulder arthroplasty
(TSA) patients were created using International Classification of Diseases (ICD) and Current Procedural Terminology
(CPT) codes. For THA, TKA, and TSA, we only included unilateral procedures. For PLF we included instrumented fusion
with or without an interbody cage for degenerative pathology. Preoperative opioid use was classified as naive, <3-months,
3-6-months, >6-months continuous (>6M), and >6-months but without prescription in 3-months before surgery (>6M-S),
from pharmacy claims data. Chronic preoperative opioid use was defined as >6 months of opioid use, regardless of
whether the patient stopped opioids before surgery. Our primary outcome measure was chronic postoperative opioid use,
which was defined as 28 prescriptions for opioids in the 1-year period after surgery (corresponding to at least one
prescription every 6 weeks for a year). Total opioid usage (measured in pills per patient per day in the year after surgery)
was calculated for this group. Discontinuation of chronic opioid use was defined as <8 prescriptions for opioids in the 1-
year period after surgery. To study the association between preoperative and postoperative opioid use, univariate log-rank
test and multivariate Cox proportional hazards analyses were performed (R, The R Project for Statistical Computing). For
all analyses, a p-value of <0.05 was considered statistically significant.

RESULTS:

A total of 98,769 patients were included in this analysis. Preoperative opioid use varied according to the type of procedure
(Table 1). PLF patients had the highest rate of chronic preoperative use at 28.25%, while CTR patients had the least at
11.95%. CTR had the highest proportion of opioid naive patients at 41.11%, as compared to 23.36% of PLF patients
(p<0.0001).

Chronic postoperative use among opioid naive patients and discontinuation of chronic use also varied significantly
between procedures (Table 1). Analysis of postoperative use patterns revealed that chronic postoperative users
consumed an average of 2.6-3.4 pills of narcotics daily for one year, depending on the procedure. After PLF, 4.53% of
opioid naive patients used opioids chronically, as opposed to only 0.76% after CTR (p<0.0001).

Chronic preoperative use was associated with an increased risk of chronic postoperative use on adjusted analysis (Table
2). Preoperative opioid naive patients had a strong negative association with chronic postoperative use (OR 0.094-0.224
depending on procedure, p<0.0001). In major joint arthroplasty and spinal fusion, chronic preoperative opioid users who
did not have any prescription within 3-months before surgery had an associated lower risk of chronic postoperative opioid
use (Table 2). For example, in ACDF, 68.15% of preoperative continuous chronic users continued chronic postoperative
use as opposed to 14.37% of preoperative chronic users who did not receive a prescription within 3 months before
surgery. This compares to 2.06% of opioid naive ACDF patients who became chronic users postoperatively. Similar
trends were seen in other procedures. An increasing duration of preoperative opioid use was also associated with
increased chronic postoperative opioid use. The exact duration of preoperative use associated with an increased risk of
chronic postoperative use varied by procedure (Table 2).

DISCUSSION AND CONCLUSION:

Our analysis of seven common elective orthopaedic procedures found variation in opioid use patterns pre and
postoperatively. A substantial percentage of patients undergoing orthopaedic surgery in this analysis were using opioids
chronically before surgery. A sizeable proportion (41.65-61.95%) of chronic preoperative opioid users discontinued
chronic opioids after orthopaedic surgery. Despite chronic preoperative use, stopping prescription within 3 months before
surgery reduced the risk of chronic postoperative opioid use, especially in major total joint arthroplasty and spinal fusion.
In conclusion, our results suggest that postoperative opioid utilization patterns vary with the type of procedure and
preoperative opioid burden. While opioid naive patients are least likely to start chronic use postoperatively, stopping or
weaning off opioids preoperatively in chronic users appears to be beneficial. Furthermore, all of the orthopaedic
procedures studied were associated with a significant overall reduction in chronic opioid use.
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Table 1. Characterization of preoperative opioid use among patients undergoing various orthopedic surgeries and net change
in chronic opioid use postoperatively. (Preoperative use groups: >6M —>6 months continuous preoperative opioid use, >6M-S
—>6 months use but without in 3 months before surgery. TKA — total knee arthroplasty, THA —
total hip arthroplasty, TSA - total shoulder arthroplasty, ACDF - anterior cervical decompression and fusion, PLF —
posterior lumbar fusion, CTR — carpal tunnel release, RCR - rotator cuff repair)
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