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Opioid Use After Common  
Sports Medicine Procedures: 
A Systematic Review
Ujash Sheth, MD, MSc, FRCSC,*† Mitesh Mehta, BS,† Fernando Huyke, BS,†  
Michael A. Terry, MD,† and Vehniah K. Tjong, MD†

Context: The prescription of opioids after elective surgical procedures has been a contributing factor to the current opioid 
epidemic in North America.

Objective: To examine the opioid prescribing practices and rates of opioid consumption among patients undergoing 
common sports medicine procedures.

Data Sources: A systematic review of the electronic databases EMBASE, MEDLINE, and PubMed was performed from 
database inception to December 2018.

Study Selection: Two investigators independently identified all studies reporting on postoperative opioid prescribing 
practices and consumption after arthroscopic shoulder, knee, or hip surgery. A total of 119 studies were reviewed, with 8 
meeting eligibility criteria.

Study Design: Systematic review.

Level of Evidence: Level 4.

Data Extraction: The quantity of opioids prescribed and used were converted to milligram morphine equivalents (MMEs) 
for standardized reporting. The quality of each eligible study was evaluated using the Methodological Index for Non-
Randomized Studies.

Results: A total of 8 studies including 816 patients with a mean age of 43.8 years were eligible for inclusion. A mean 
of 610, 197, and 613 MMEs were prescribed to patients after arthroscopic procedures of the shoulder, knee, and hip, 
respectively. At final follow-up, 31%, 34%, and 64% of the prescribed opioids provided after shoulder, knee, and hip 
arthroscopy, respectively, still remained. The majority of patients (64%) were unaware of the appropriate disposal methods 
for surplus medication. Patients undergoing arthroscopic rotator cuff repair had the highest opioid consumption (471 
MMEs), with 1 in 4 patients receiving a refill.

Conclusion: Opioids are being overprescribed for arthroscopic procedures of the shoulder, knee, and hip, with more than 
one-third of prescribed opioids remaining postoperatively. The majority of patients are unaware of the appropriate disposal 
techniques for surplus opioids. Appropriate risk stratification tools and evidence-based recommendations regarding pain 
management strategies after arthroscopic procedures are needed to help curb the growing opioid crisis.
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The United States is currently experiencing an opioid 
epidemic characterized by an increasing death toll due to 
opioid misuse and overdose.39,52 This epidemic has been 

aggravated by the excessive prescription of opioids for chronic 
or postoperative pain management by health care providers.38 
Currently, orthopaedic surgeons account for approximately 7.7% 
of prescribed opioids in the United States and are the third-
leading prescribers among all specialties.5,45 In an attempt to 
curb the opioid epidemic, the American Academy of Orthopedic 
Surgeons has advocated for evidence-based prescription 
guidelines that take into account specific risk factors that may 
lead to abuse or misuse of opioids postoperatively.45 As a result, 
prescription and consumption trends have been closely 
evaluated within orthopaedics and have been recorded for a 
variety of common procedures, including total knee, shoulder, 
and hip arthroplasties.2,6,19,21,24,30,56

There are approximately 2 million arthroscopic knee surgeries 
performed annually in the United States.55 Despite their 
prevalence, postoperative opioid usage after arthroscopic 
procedures of the knee, hip, and shoulder have not been 
investigated in great detail. The volume of arthroscopic 
procedures performed in the United States has been increasing 
rapidly and contributes to a significant portion of common 
orthopaedic procedures.17 Most notably, hip arthroscopy has 
risen markedly, with as high as a 25-fold increase within the 
past decade.4,8,10,33,57 Arthroscopic procedures of the shoulder 
have also become more prevalent. In fact, the incidence of 
arthroscopic rotator cuff repair (RCR) has increased by as much 
as 600% in recent years.7,15,28,29,51 Knee arthroscopy and related 
procedures such as anterior cruciate ligament reconstruction 
(ACLR), meniscal repair, and partial meniscectomy have also 
continued to grow in volume.22,23,25,32,36,40,50,60

Despite the growing use of knee, shoulder, and hip 
arthroscopy, there is a paucity of information regarding 
postoperative opioid prescribing patterns and use after 
arthroscopic procedures. This systematic review aims to 
examine and summarize the trends in prescribing practices and 
postoperative opioid consumption among patients undergoing 
sports medicine procedures. As a secondary objective, this 
review also intends to determine the existing patient awareness 
surrounding appropriate opioid disposal practices.

Methods

We conducted a systematic review in accordance with the 
PRISMA (Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses) guidelines.43

Search Strategy

Two investigators independently performed a systematic search 
of the electronic databases MEDLINE, EMBASE, and PubMed. A 
keyword search was performed, which included a combination 
of the following medical subject headings: arthroscopy, sports 
medicine, opioids, and related synonyms (eg, opiates). 
Additional studies were discovered by searching the reference 

lists of eligible studies. The search was performed from 
database inception to the second week of December 2018.

Eligibility Criteria

Studies were eligible for inclusion if they examined (1) patients 
undergoing arthroscopic shoulder, hip, or knee arthroscopy and 
related procedures (eg, ACLR, tibial tubercle osteotomy [TTO]); 
(2) described postoperative opioid prescribing patterns; and/or 
(3) evaluated opioid consumption rates. Articles were excluded 
if there were less than 10 study participants or they did not 
report patient-specific data.

Study Selection and Data Extraction

Two independent reviewers screened the titles and abstracts 
from our initial search and extracted relevant data from all 
eligible studies into a standardized collection form using 
spreadsheet software. Data collected included general study 
information (eg, author, year of publication, level of evidence), 
study population data (eg, sample size, mean age, patient sex), 
and outcome measures used (eg, morphine milligram equivalent 
[MME] prescribed, MME used, MME left over, prescription 
duration, refill rate).

Assessment of Risk of Bias in Eligible Studies

The overall quality of each eligible study was evaluated with the 
Methodological Index for Non-Randomized Studies (MINORS).58 
The MINORS criteria is a validated tool used to assess the 
methodological quality of nonrandomized studies, including 
those that are comparative and noncomparative. Each of the  
12 items included in the MINORS criteria is given a score of  
0, 1, or 2, resulting in a maximum score of 16 and 24 for 
noncomparative and comparative studies, respectively.58

Statistical Analysis

Descriptive statistics were calculated with continuous data 
presented as weighted means with corresponding standard 
deviations and categorical data as frequencies with percentages. 
Quantity of opioids prescribed, used, and left over were 
converted to MMEs for standardized reporting using an 
accepted conversion table from the Centers for Medicare & 
Medicaid Services.46 For studies that did not report the mean or 
standard deviation, the median and interquartile range were 
used to impute these values using a well-established statistical 
technique described by Hozo et al.26

Results
Literature Search

Our electronic literature search generated 119 studies for review. 
After removing duplicates, 55 studies were screened according 
to their titles and abstracts. Eight studies9,16,34,48,53,54,62,67 were 
deemed eligible for inclusion after full-text review (Figure 1).

Study Characteristics

A total of 8 studies including 816 patients with a mean age of 43.8 
years were eligible for inclusion. Detailed characteristics of each 



SPORTS HEALTHvol. 12 • no. 3

227

study are displayed in Table 1. Three studies16,34,53 examined 
opioid-prescribing habits and use among patients undergoing 
arthroscopic shoulder procedures, including RCR,16,34,53 Bankart 
repair,34 superior labrum anterior to posterior repair,34 and distal 
clavicle resection/subacromial decompression.34 There were 4 
studies16,48,62,67 that evaluated opioid-prescribing practices and 
consumption after arthroscopic procedures of the knee, including 
meniscal surgery (repair or partial meniscectomy),16,48,62,67 
ACLR,48,62 TTO,48,62 and medial patellofemoral ligament (MPFL) 
reconstruction.48,62 Two studies reported on opioid use after hip 
arthroscopy.9,54 Among the 8 eligible studies, opioid-prescribing 
patterns,9,16,34,48,53,54,62,67 opioid consumption,9,16,53,54,62,67 refill 
rates,9,34,48,53,54,62,67 and opioid disposal education were 
evaluated.16,34,53,54,62

Opioid Prescribing Practices

Among the 3 studies16,34,53 (195 patients) that evaluated opioid-
prescribing practices after arthroscopic shoulder procedures, a 
mean of 610 MMEs were prescribed. Four studies16,48,62,67  

(451 patients) examined the amount of opioids provided after 
knee arthroscopy, with a mean of 197 MMEs prescribed 
postoperatively. Patients who underwent hip arthroscopy (2 
studies9,54; 96 patients) were prescribed a mean of 613 MMEs.  
See Table 2 for a complete comparison of standard opioid 
formulations prescribed after shoulder, knee, and hip arthroscopy.

Postoperative Opioid Consumption

Across all arthroscopic shoulder procedures (3 studies16,34,53; 195 
patients), a mean of 418 MMEs were consumed postoperatively, 
leaving 31% of prescribed opioids unused. Similarly, a mean of 
131 MMEs were used after knee arthroscopy and related 
procedures (3 studies16,62,67; 351 patients), leaving 34% of the 
prescribed opioid. Last, patients who underwent hip 
arthroscopy (2 studies9,54; 96 patients) consumed an average of 
223 MMEs, resulting in 64% of the prescribed opiods remaining. 
A comparison of mean opioid consumption after common 
arthroscopic procedures of the shoulder, knee, and hip is 
illustrated in Table 3.
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Figure 1. Flow diagram summarizing the literature search, screening, and selection process using PRISMA (Preferred Reporting 
Items for Systematic Meta-Analyses) guidelines.
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Duration of Opioid Use

Three studies54,62,67 reported on duration of opioid use 
postoperatively after arthroscopic procedures of the hip54 and 
knee.62,67 All studies reported that more than half of patients 
discontinued opioid use within 3 days of surgery. Tepolt et al62 
found that approximately 70% of patients ceased to take opioids 
3 days after knee arthroscopy and related procedures such as 
ACLR, TTO, and MPFL reconstruction.

Opioid Disposal

Five studies16,34,53,54,62 reported whether patients received 
instructions regarding opioid disposal or had prior knowledge 
of appropriate disposal methods. Of the 348 patients evaluated, 
only 36% of patients had received preoperative instruction or 
were aware of the proper means by which to dispose of leftover 
opioids.

Refill Rate

Among patients undergoing arthroscopic shoulder procedures 
(2 studies34,53; 227 patients), 26% requested at least 1 refill of 
their opioid prescription, while 13% and 12% received a refill 
after knee (3 studies48,62,67; 421 patients) and hip (2 studies9,54; 
96 patients) arthroscopic procedures, respectively.

Study Quality

The quality of eligible studies was evaluated using the MINORS 
criteria (see Appendix 1, available in the online version of this 
article).58 All included studies were noncomparative. The mean 
MINORS score for eligible studies was 12.1 (SD, 1.1) or 75% 
(12/16). All studies had a score of 10 or higher. Only 1 study48 
among those eligible reported an unbiased assessment of study 
endpoint.

discussion

The current systematic review demonstrated that patients 
undergoing shoulder, knee, and hip arthroscopic procedures 
were overprescribed opioids postoperatively and often had 
more than one-third of the prescribed opioid remaining. Despite 
this, only 36% of patients had received counsel or had prior 

knowledge of appropriate methods of opioid disposal. Last, 
although the majority of patients received more opioids than 
they utilized, 1 in 4 patients undergoing an arthroscopic 
shoulder procedure received at least 1 refill.

Our finding that opioids are commonly overprescribed after 
arthroscopic procedures of the shoulder, knee, and hip is not 
unique to sports medicine. In fact, the overprescription of 
opioid medications has also been reported within the foot and 
ankle,42 upper extremity,31 and arthroplasty27 literature. Our 
results are also consistent with findings from large national63 
and insurance68 claims database studies, which have observed 
an increase in mean MME prescribed after knee arthroscopy 
over an 8-year time period.68 Welton et al65 recently surveyed 
170 members of the American Shoulder and Elbow Society 
(ASES) regarding pain management strategies after RCR and 
found that surgeons prescribed a mean of 462.5 MMEs 
postoperatively. This amount is consistent with the mean of 471 
MMEs consumed among the pooled cohort of patients 
undergoing RCR noted in this study.

Because of the growing concern for opioid misuse and abuse, 
there has been an increased focus on developing strategies 
aimed at safer opioid prescribing practices (Table 4).35,37,59 One 
such strategy is to adhere to procedure-specific opioid 
prescribing guidelines, whereby surgeons provide the lowest 
dose and shortest duration regimen needed for adequate pain 
control after a specific operative intervention.35 For instance, 
Overton et al49 utilized a 3-step modified Delphi method to 
develop opioid prescribing guidelines for 20 common 
procedures within 8 surgical specialties, including 
orthopaedics.59 They recommended a maximum of 10, 20, and 
20 tablets of oxycodone 5 mg (75, 150, and 150 MMEs) for 
arthroscopic partial meniscectomy, ACLR, and RCR, respectively. 
Although the aforementioned recommendations may fall short 
of the mean MMEs consumed by patients who underwent RCR 
(471 MMEs) in the current study, multiple opioid prescriptions 
for smaller individual amounts has been advocated by some to 
limit opioid excess.9

Another strategy utilized to alleviate perioperative pain and 
reliance on opioids is multimodal analgesia, which employs 
analgesics from different classes and administration sites (ie, oral, 

Table 2. Comparison of standard opioid formulations prescribed after arthroscopic procedures of the shoulder, knee, and hip

Shoulder Arthroscopy Knee Arthroscopy Hip Arthroscopy

Mean MME prescribed 610 197 613

Oral codeine—30-mg tablets, n 136 44 136

Oral hydrocodone—5-mg tablets, n 122 40 123

Oral oxycodone—5-mg tablets, n 81 26 82

Oral hydromorphone—2-mg tablets, n 76 25 77

MME, milligram morphine equivalent.
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intravenous, regional) to improve pain relief and limit analgesic-
related side effects.13,35 Several studies have noted decreased 
postoperative opioid consumption after arthroscopic procedures 
among patients treated with multimodal analgesia in the 
perioperative period.13,14,41 Commonly used medications include 
nonsteroidal anti-inflammatory drugs (NSAIDs), acetaminophen, 
alpha-II agonists (eg, clonidine), cyclooxygenase-2 inhibitors, 
gabapentinoids, N-methyl-d-aspartate receptor agonists  
(eg, ketamine), magnesium, liposomal bupivacaine, and 
corticosteroids.1,11,12,20,44,47,64 Among 170 ASES members recently 
surveyed regarding pain management, 88% reported using a 
regional nerve block for RCR, while less than 40% and 20% used 
NSAIDs and acetaminophen, respectively, during the 
perioperative period.65

More recently, there has been a growing emphasis placed on 
preoperative patient education of opioid use, adverse effects, and 
abuse. This stems from the results of a randomized controlled 
trial with a 2-minute narrated video and handout detailing the 
risks of opioid use and abuse to 68 patients undergoing 
arthroscopic RCR. This group consumed 42% fewer opioids and 
was 2.2 times more likely to discontinue opioid medications 
compared with the control group at the 3-month follow-up.61

Our finding that only 36% of patients received postoperative 
instruction or had prior knowledge of appropriate methods to 
dispose of opioids is concerning. Similar findings have been 
reported in other areas of orthopaedics.3,31 Among 1416 patients 
undergoing upper extremity surgery, only 5.3% received 
instruction on opioid disposal postoperatively.42 A systematic 
review to quantify how postoperative opioids were used, stored, 
and disposed of after surgery found that 3 of 4 patients stored 
opioids in unlocked locations, and less than 30% planned to or 
actually disposed of unused prescription opioids.3 Less than 
10% employed a disposal method recommended by the Food 
and Drug Administration (ie, return to pharmacy/drug take-back 
or flushing medication down sink/toilet).3

Despite the excessive prescription of opioids reported in the 
current study, 1 in 4 patients received a refill after arthroscopic 

shoulder surgery. Patients who were using opioids within 3 
months prior to an arthroscopic RCR were 3 times more likely 
to still require opioids 3 months postoperatively.66 Gil et al18 
utilized insurance claims data to examine risk factors for 
prolonged opioid use among opioid-naïve patients undergoing 
arthroscopic shoulder procedures. They reported that a 
cumulative preoperative opioid dose of >743 MMEs (99 tablets 
of 5 mg oxycodone), a history of suicidal ideation/self-harm, 
alcohol dependence/abuse, a mood or anxiety disorder, female 
sex, and a chronic pain disorder were all significant predictors 
of prolonged opioid use.18

The current review has a number of limitations. First, the 
majority of studies failed to report on preoperative opioid use 
among eligible patients, which is a known predictor of 
prolonged opioid use postoperatively and may have acted as a 
confounder.18,66 Second, multimodal analgesia protocols are 
commonly used during arthroscopic procedures of the shoulder, 
knee, and hip; however, the adjunctive medications that were 
used during the perioperative period varied across the included 
studies. Third, the current review was unable to provide 
information regarding the mean number of days opioid 
medications were required for each procedure, as this 
information was not available from the eligible studies. 
Additionally, there was considerable variation in the parameters 
chosen to report opioid consumption among the included 
studies. For example, some studies reported either average or 
median amounts of opioid tablets consumed postoperatively; as 
such, these values were converted to average MMEs to 
standardize and pool the data. Last, very few studies 
commented on preoperative strategies used to educate patients 
on appropriate opioid use, and even fewer described safe 
opioid disposal practices.

conclusion

Our investigation suggests that clinicians are overprescribing 
opioid medications after common sports medicine procedures, 

Table 4. Strategies and recommendations for safe opioid prescribing

Strategies and Recommendations (Level of Evidence)

Preoperative (1) Assess for history of opioid use, dependence, tolerance, and risk factors for opioid-related morbidity and 
mortality prior to surgery (4)

(2) Educate patients regarding expectations of pain using in-office handouts/video advising patients on pain 
control through the postinjury, preoperative, and postoperative phases of care (1)

Perioperative (1) Multimodal analgesia including regional anesthetics (1)

Postoperative (1) Multimodal analgesia including regional anesthetics (1)
(2) Procedure-specific prescribing (3)
(3) Provide patients with several opioid prescriptions for smaller individual amounts (2)
(4) Provide patients with explicit instructions on appropriate opioid safekeeping and disposal guidelines (3)
(5) Consider opioid contract (5)
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with more than one-third of prescribed opioids remaining in 
excess. Appropriate risk stratification tools and evidence-based 
recommendations for pre-, peri-, and postoperative pain 
management strategies after arthroscopic procedures need to be 
developed, which may help curb the growing opioid crisis.
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