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Satisfactory Pain Management With Minimal Opioid
Use After Arthroscopic Rotator Cuff Repair
Kirsten D. Garvey, M.S., Natalie A. Lowenstein, B.S., Lauren E. Piana, M.D.,
Kaetlyn R. Arant, B.A., Yuchiao Chang, Ph.D., and Elizabeth G. Matzkin, M.D.
Purpose: To evaluate patient use of opioids following arthroscopic rotator cuff repair, including the number of days and
number of pills when used in combination with non-opioid medications and to determine whether patients were satisfied
with their pain management and if variables such as age, sex, body mass index, duration of symptoms, anticipation of
postoperative pain, preoperative opioid consumption, size of the rotator cuff tear, or anxiety/depression affected pain
management. Methods: This was a prospective cohort study of 117 prospectively enrolled patients older than the age of
18 years undergoing primary arthroscopic rotator cuff repair. All patients completed preoperative and 2-week post-
operative questionnaires to assess their pain and satisfaction with pain management. Univariate and multivariate analyses
were performed to evaluate the association of patient characteristics with satisfaction of pain control and amount/duration
of opioids postoperatively. Results: Patients required a median of 18 opioid pain pills or 135 morphine milligram
equivalents (interquartiles, 6-35 pills) postoperatively over 6.9 � 5.1 days. In total, 65% of patients took opioid pain
medications for 7 days or fewer. On postoperative day 2, patients reported a VAS pain score of 6.6 � 2.8 and at the 2-week
postoperative visit, mean visual analog scale pain score was 3.5 � 2.5. Differences in age, sex, body mass index, duration of
symptoms, anticipation of postoperative pain, preoperative 2-item Patient Health Questionnaire, 2-item Pain Self-Efficacy
Questionnaire, current opioid use, and surgical characteristics had no effect on, or association with, satisfaction with pain
management postoperatively. Conclusions: Following arthroscopic rotator cuff repair, patients can achieve satisfactory
pain control using a multimodal approach with a median of 18 opioid pills (range 6-35 pills) over 6.9 � 5.1 days when
used in combination with non-opioid pain medications. Overall, 74.4% of patients were satisfied with their postoperative
pain management. Level of Evidence: Level II; Prospective cohort study.
he growing use and abuse of opioids in the United
TStates is recognized by researchers, government
officials, and physicians alike as an epidemic of un-
foreseen proportions.1 According to the Centers for
Disease Control and Prevention, it is estimated that in
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2018, opioids were involved in nearly 47,000 deaths,
which is 6 times the number of opioid-related deaths in
1999.2,3 In total, 218,000 Americans have died due to
overdoses involving prescribed opioids between 1999
and 2017.3 Moreover, the number of deaths caused by
prescribed opioid overdoses in 2017 was 5 times that in
1999.3 These statistics reflect the need for a shift in
prescribing practices and perhaps in physician attitude
toward opioid use.4 Although there is no straightfor-
ward or immediate solution, physicians can play a role
in bringing it to and end by limiting unnecessary and
excess opioid use in their patients.
Controlling access to illicit opioids is beyond a physi-

cian’s scope of practice, but limiting the use of excess
opioids in the community to prevent harm certainly
falls within it. Over the last decade, the number of
opioid prescriptions per 100 Americans peaked at 81.3
in 2012.3 By 2017, it fell to 58.5 prescriptions per 100
people.3 A potential reason for this drop in the number
of opioid prescriptions is the widespread implementa-
tion and use of prescription drugemonitoring pro-
grams. More than 70% of all current prescription
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drugemonitoring programs in the United States were
established between 2000 and 2015.5 While it is clear
that providers are striving to curb the number of opioid
prescriptions written, there is still work to be done.
Physicians in surgical specialties are uniquely poised

to combat this growing opioid crisis. One recent study of
more than 35,000 patients found that opioid-naïve in-
dividuals who underwent minor and major surgeries
developed persistent opioid use at rates between 5.9%
and 6.5%, with no difference between the 2 groups.6

Given the pain associated with orthopaedic proced-
ures, it is common for patients to receive opioid anal-
gesia in the perioperative period. In fact, a 2009 study of
opioid use found that orthopaedic surgeons write 7.7%
of all opioid prescriptions, the third most of all spe-
cialties.7 However, recently it has been shown that
there is notable regional variability in opioid prescribing
patterns for common orthopaedic procedures.8 Inter-
estingly, research suggests that some nonsteroidal anti-
inflammatory drugs such as celecoxib can provide equal
or greater pain control and tolerability compared with
opioids following outpatient orthopaedic procedures.9

More recently, efforts to develop a multimodal
approach to analgesia following major surgeries such as
joint arthroplasty have proven successful: patients
report decreased pain, experience shorter hospital stays,
fewer complications, and are using fewer opioids
postoperatively.10,11

Orthopaedic surgeons should strive to provide pa-
tients with adequate pain control without the risk of
developing a life altering dependence on opioids. If
patients can achieve postoperative analgesia with
limited narcotics, orthopaedic surgeons may be able to
further limit use of opioids during the perioperative
period and avoid the many associated complications.
Given the current public health crisis surrounding
opioid abuse, there is a need to create reference points
regarding prescribing practices for opioids following
arthroscopic surgery. It is important for orthopaedic
surgeons to understand what amount of opioid medi-
cation is generally necessary to manage postoperative
pain following specific orthopaedic procedures to avoid
overprescribing. The purposes of this study were to
evaluate patient use of opioids following arthroscopic
rotator cuff repair including number of days and
number of pills when used in combination with non-
opioid medications and to determine whether patients
were satisfied with their pain management and if var-
iables such as age, sex, body mass index (BMI), dura-
tion of symptoms, anticipation of postoperative pain,
preoperative opioid consumption, size of the rotator
cuff tear, or anxiety/depression affected pain manage-
ment. We hypothesized that pain following arthro-
scopic rotator cuff repair could be managed with
minimal opioid pain medication in combination with
nonopioid pain medications, that the majority of
patients would be satisfied with pain management, and
that age, sex, BMI, and tear size would not affect their
satisfaction with pain management.

Methods
Between January 2017 and October 2019, a consec-

utive cohort of 118 patients scheduled to undergo
arthroscopic primary rotator cuff repair were prospec-
tively enrolled in a Health Insurance Portability and
Accountability Act of 1996 (HIPAA)-compliant institu-
tional REDCap database for this study. All patients
during the study period older than the age of 18 years
who had a primary rotator cuff repair were included in
the study. Exclusion criteria included incomplete pre-
operative and/or 2-week postoperative data. Patients
were simultaneously enrolled in a HIPAA-compliant
global registry, Surgical Outcome System (Arthrex,
Naples, FL). This research study was reviewed by the
Committee on Clinical Investigations and approved by
the institutional review board (2011P002663 and
2016P002830). All patients provided an informed
consent prior to participation in this study.
Questionnaires were completed in clinic electronically

on an iPad at the preoperative and 2-week post-
operative clinic appointments and were administered
by a research assistant (K.D.G. or N.A.L.) The 2-item
Pain Self-Efficacy Questionnaire was administered to
assess the confidence in one’s ability to work and
perform activities of daily life despite the pain.
Screening for symptoms of anxiety and depression was
conducted via the 2-item Patient Health Questionnaire.
In the preoperative survey, patients reported any cur-
rent opioid pain medication use and indicated their
anticipated level of pain 48 hours following their up-
coming surgery. History of current opioid use, duration
of symptoms before surgery, surgical history, and other
demographics were obtained.
Satisfaction with pain control was assessed using the

Hospital Consumer Assessment of Healthcare Provider
and Systems questionnaire. The Hospital Consumer
Assessment of Healthcare Provider and Systems is a 27-
question patient-centric instrument designed to assess
patient satisfaction with various aspects of hospital care,
including pain management.12 In the postoperative
survey, we used one question regarding pain control for
our postoperative data collection: “In the time after
surgery, how often was your pain well-controlled?”
Answer choices were provided on a scale: always,
usually, sometimes, and never. For analysis purposes,
we established 2 groups for this question: “Always” and
“Usually” were combined as the satisfied group,
whereas “Sometimes” and “Never” were combined as
the unsatisfied group. At the 2-week visit, patients met
with the research assistant and were asked to record
both opioid and non-opioid medications taken during
the 14-day postoperative period including type, dose,



Table 1. Patient Demographics and Preoperative Assessments

Variable

Total participants 117
Age, mean � SD 55.8 � 9.8
Sex, female 58 (49.6%)
Race

American Indian/Alaskan Native 1 (0.9%)
Asian 1 (0.9%)
Black or African American 2 (1.7%)
White 111 (94.9%)
Declined to specify 2 (1.7%)

Ethnicity
Hispanic or Latino 5 (4.3%)
Not Hispanic or Latino 112 (95.7%)

BMI, mean � SD 27.9 � 5.1
Current opioid use 10 (8.5%)
Previous surgery 102 (87.2%)
Duration of symptoms, mo, median (Q1-Q3) 7 (3-12)
Preoperative health assessment, mean � SD

PHQ-2 1.1 � 1.5
PSEQ-2 6.6 � 3.1

Do you feel down, depressed, or hopeless?
No 85 (72.6%)
Yes 32 (27.4%)

VAS, mean � SD 5.4 �2.2
Anticipated 48-h postoperative VAS, mean � SD 6.9 � 2.2

BMI, body mass index; PHQ-2, 2-item Patient Health Questionnaire;
PSEQ-2, 2-item Pain Self-Efficacy Questionnaire; SD, standard devi-
ation; VAS, visual analog pain scale.

Table 2. Diagnostic and Surgical Characteristics

Variable N (%)

Biceps procedure
No 93 (79.5)
Yes 24 (21.5)

Number of tendons involved
1 65 (55.5)
2 38 (32.5)
3 14 (12.0)

Tear size
Small (<1 cm) 21 (17.9)
Medium (1-3 cm) 75 (64.1)
Large (3-5 cm) 17 (14.5)
Massive (>5 cm) 4 (3.4)
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and number of pills. Non-opioid pain medications were
converted to mg/day to standardize the amount of pain
medication patients required in the 2-week post-
operative period.
All patients underwent a primary arthroscopic rotator

cuff repair (RCR) by a single surgeon (E.M.). Patients
received an interscalene nerve block by the anesthesi-
ologist before surgery and were discharged with a
shoulder cryotherapy device and an abduction sling. All
patients received prescriptions for 30 opioid pain pills (5
mg oxycodone), ibuprofen (800 mg), or naproxen and
acetaminophen. Patients were instructed to alternate
the ibuprofen/naproxen and acetaminophen and only
use the opioid pain pills when needed.

Statistical Analysis
The primary outcome was the total number of opioid

pills taken postoperatively. With a sample size of 117,
the study provided adequate precision for the primary
outcome since the width of the 95% confidence inter-
val was limited to 3.4 on each side. Secondary out-
comes included visual analog scale (VAS) pain on
postoperative day 2, satisfaction with pain control, and
total number and duration on an opioid pain medica-
tion within the first 2 weeks postoperatively. Categor-
ical variables were summarized using frequency with
percentage, and continuous variables were summarized
using mean with standard deviation or median with
interquartiles, whichever was more appropriate. In an
exploratory data analysis, c2 tests were used to
compare preoperative opioid use and surgical charac-
teristics between patients reporting always/usually and
patients reporting sometimes/never for well-controlled
pain, and the analysis of variance approach was used
to examine the relationship between patient charac-
teristics and amount/duration of narcotic pain medica-
tion usage. All analyses were conducted using SAS,
version 9.4 (SAS Institute, Cary, NC).

Results

Demographic Characteristics and Preoperative
Patient-Reported Outcomes Measures
In total, 118 patients were prospectively enrolled in

this study, and 1 patient did not provide any follow-up
data. The remaining 117 patients (58 female and 59
male) were included in the study with a mean age of
55.8 � 9.8 years (range, 21-76 years), mean BMI
27.9 � 5.1, and median duration of symptoms of 7
months (interquartiles, 3-12 months). One patient was
excluded for incomplete postoperative data. At the
preoperative clinic visit, the mean VAS pain score was
5.4 � 2.2. 107 patients (91.5%) were opioid-naïve
before surgery and 10 patients (8.5%) were taking
opioid pain medication preoperatively. Before surgery,
the mean anticipated VAS at 48 hours postoperatively
was 6.9 � 2.2, indicating an anticipation of pain greater
than their preoperative pain (Table 1). Surgical char-
acteristics including biceps procedures, numbers of
tendons torn, tear thickness, and Cofield classification
of tear size are all reported in Table 2.

Postoperative Pain Medication Requirement
A multimodal pain management approach that

included a combination of non-opioid (ibuprofen or
naproxen and acetaminophen) and opioid medication
and a cryotherapy device was provided to all patients.
At the 2-week postoperative visit, 109 (93.2%) patients
reported taking opioid pain medication after surgery
whereas 8 (6.8%) patients did not require any opioid
pain medication following surgery (Table 3). Of the



Table 3. Primary Postoperative Outcomes

Outcome

Taking any narcotic pain medications after
surgery

109 (93.2%)

Oxycodone/Vicodin 105 (96.3%)
Tramadol 3 (2.8%)
Other 1 (0.9%)

Median total tablets of narcotic medication
(Q1-Q3)

18 (6-35)

Average number of days on the medication 6.9 � 5.1
Taking any non-opioid pain medications

after surgery
111 (94.9%)

Ibuprofen (N ¼ 61)
Median mg/day ibuprofen (Q1-Q3) 1,600 (800-2,400)
Average number of days on the

medication
9.8 � 4.5

Naproxen (N ¼ 13)
Median mg/day naproxen (Q1-Q3) 880 (440-1,000)
Average number of days on the

medication
9.1 � 4.3

Acetaminophen (N ¼ 82)
Median mg/day acetaminophen (Q1-

Q3)
1,300 (813-2,250)

Average number of days on the
medication

10.0 � 4.8

Satisfied with pain control* 87 (74.4%)
Patient reported that they needed a narcotic

pain medication to manage pain after
surgery

91 (77.8%)

Use of ice help to manage pain after surgery 111 (94.9%)
VAS

Pretreatment 5.3 � 2.2
48 h postoperatively 6.6 � 2.8
2 wk postoperatively 3.5 � 2.5

VAS, visual analog scale.
*Patients reported “never,” “sometimes,” “usually,” “always” to the

postoperative question (In the time after surgery how often has your
pain been well-controlled?); “usually” and “always” were grouped as
“satisfied.”
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patients who took opioid pain medication following
surgery, the median cumulative opioid tablet intake
was 18 (interquartiles, 6-35 tablets), approximately
135-mg morphine equivalents, and the mean duration
of opioid consumption was 6.9 � 5.1 days and 65% of
patients did not take opioid pain medications for longer
than 7 days (Table 3).
All patients were instructed to use non-opioid pain

medications to manage their pain following surgery,
using the opioid medication only when needed. In total,
94.9% of patients reported taking either ibuprofen/
naproxen or acetaminophen for postoperative pain. Of
the patients who reported taking ibuprofen or nap-
roxen, the average number of days they were on the
medication were 9.8 � 4.5 and 9.1 � 4.3 days,
respectively. Patients using ibuprofen reported taking a
median of 1600 mg (interquartiles, 800-2400 mg), and
patients using naproxen reported taking a median of
880 mg (interquartiles, 440-1000 mg) per day (Table 3).
Lastly, patients who took acetaminophen reported
taking a median of 1300 mg (interquartiles, 813-2250
mg) per day over a period of 10 � 4.8 days total
(Table 3).

Satisfaction With Postoperative Pain Management
At the 2-week postoperative time point 74.4% of

patients reported their pain being “always or usually”
well-controlled. In total, 77.8% of patients reported yes
to feeling like “they needed a narcotic pain medication
to manage pain after surgery,” and 94.9% of patients
reported that the use of ice helped to reduce pain after
surgery (Table 3). Patients reported a mean VAS pain
score of 6.6 � 2.8 in the 48 hours following surgery and
a mean VAS pain score was 3.5 � 2.5 at the 2-week
postoperative visit (Table 3). Age, sex, BMI, duration
of symptoms, anticipation of postoperative pain, pre-
operative opioid use and surgical characteristics were
not significant predictors of patient satisfaction or the
number of opioid tablets or duration of use. Surgical
characteristics were not significantly associated with
either amount or duration of narcotic pain medication
usage (Table 4).

Discussion
The results of this study demonstrate that a minimum

number of opioid tablets in conjunction with non-
opioid pain medication can successfully provide satis-
factory pain control following arthroscopic RCR.
Specifically, this prospective study defined a mean
opioid requirement of 18 opioid pain pills (135 mg
morphine equivalents) over a mean duration of 6.9 �
5.1 days for patients undergoing a primary arthroscopic
RCR. Preoperative measurement of anticipation of pain
at 48 hours postoperatively was greater than preoper-
ative pain (6.9 � 2.2 vs 5.4 � 2.2, respectively). It is
important to recognize if patients are achieving a min-
imal clinically important difference (MCID) or patient
acceptable symptom state (PASS) postoperatively
rather than just statistical significance.13 Tashjian
et al.14 demonstrated that a VAS improvement in pa-
tients treated for rotator cuff disease as a MCID of 1.4
points (P ¼ .0255) and a PASS of 3 points (95% con-
fidence interval 22.69-37.31) on a 10-point VAS
measuring pain. In the current study, at 48 hours
postoperatively, 14.5% of patients achieved a MCID of
1.4 points’ and 8.5% a PASS of 3 points’ improvement.
At the 2-week postoperative time point, 54.7% ach-
ieved an MCID of 1.4 points’ improvement and 35.0%
achieved a PASS of 3 points’ improvement.
Using the described multimodal pain regiment,

74.4% of patients were satisfied with their post-
operative pain management. Differences in age, sex,
BMI, duration of symptoms, anticipation of post-
operative pain, preoperative 2-item Patient Health
Questionnaire, 2-item Pain Self-Efficacy Questionnaire,
current opioid use, and surgical characteristics had no



Table 4. Predictors of Satisfaction with Postoperative Pain Control, Amount and Duration of Opioid Use for Postoperative Pain
Control

Characteristic

Satisfaction*

P Value

Total Number of Narcotic
Tablets

P Value

Duration of Use

P ValueN (%) Mean � SD Mean � SD

All 87 (74.4) 20.4 � 18.4 6.4 � 5.2
Age, y .32 .14 .1

<60 58 (77.3) 22.4 � 19.9 7.0 � 5.5
�60 29 (69.0) 17.0 � 15.3 5.4 � 4.7

Sex .43 .22 .69
Female 45 (77.6) 18.3 � 18.3 6.2 � 5.3
Male 42 (71.2) 22.5 � 18.5 6.6 � 5.2

BMI .47 .08 .32
<30 64 (76.2) 18.5 � 17.5 6.1 � 5.3
�30 23 (69.7) 25.2 � 20.0 7.2 � 5.1

Symptom duration, mo .5 .76 .93
<6 35 (77.8) 19.8 � 17.7 6.4 � 5.1
�6 52 (72.2) 20.9 � 19.0 6.5 � 5.4

During the 48 hours AFTER surgery, how
do you anticipate your pain to be? (On
a scale of 0 being no pain and 10 being
the worst possible pain)

.32 .26 .47

<5 11 (64.7) 15.8 � 13.6 5.6 � 4.5
�5 76 (76.0) 21.3 � 19.1 6.6 � 5.4

Preoperative opioid use .28 .53 .24
No 81 (75.7) 20.1 � 18.4 6.3 � 5.2
Yes 6 (60.0) 24.0 � 19.6 8.3 � 5.4

Number of tendons involved .61 .36 .56
1 49 (71) 22.1 � 19.7 6.7 � 5.2
2 27 (71.1) 16.9 � 16.0 5.7 � 5.4
3 11 (78.6) 22.7 � 18.6 7.2 � 5.0

Tear size (Cofield classification) .39 .52 .59
Small 18 (85.7) 15.7 � 16.5 5.5 � 5.2
Medium 52 (69.3) 22.3 � 19.2 6.9 � 5.3
Large 14 (82.4) 18.3 � 19.0 5.8 � 5.6
Massive 3 (75.0) 21.8 � 10.8 4.8 � 1.3

BMI, body mass index; SD, standard deviation.
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effect on, or association with, satisfaction with pain
management postoperatively.
It is important to optimize opioid pain medication

prescriptions to limit surplus pills and to limit the risk of
patients developing prolonged opioid use or opioid use
disorder. In a recent 2019 study, Gil et al.15 found that
8.3% of patients who underwent an arthroscopic
shoulder procedure developed prolonged opioid use,
defined as greater than or equal to 1 prescription being
filled between 91 and 180 days after the initial surgical
event.15 Gil et al. also found that greater opioid con-
sumption (�743 oral morphine equivalents; or at least
149 5-mg hydrocodone) during the perioperative
period increased the risk for prolonged opioid use. Our
current prospective study demonstrated that when
combined with non-opioid medications, a median of 18
opioid pills (135 oral morphine equivalents) over an
average of approximately 1 week was used for post-
operative RCR pain control, suggesting that this
amount of pain medication carries limited risk for
developing dependence or prolonged opioid use. These
results are also consistent with another study that
showed 77% of patients took fewer than 15 opioid pills
when paired with an interscalene nerve block and with
non-opioid medications were implemented.16 Recent
studies have demonstrated that preoperative opioid use
in arthroscopic RCR can lead to increased postoperative
opioid requirements.17,18 Further, patients who filled
opioid prescriptions preoperatively were 7.45 times
more likely to fill opioid prescriptions postoperatively.17

The results of this current study, however, did not
demonstrate an association between preoperative
opioid use (8.5%) and increased postoperative opioid
consumption P ¼ .53 and duration P ¼ .24; however,
no meaningful conclusions can be made, as there were
only a small number of preoperative opioid users.
Sabatino et al.19 reviewed prescribing patterns after

common orthopaedic procedures and found that an
average of 80 pills (oxycodone 5-mg equivalent) were
prescribed on discharge following arthroscopic RCR and
61% of the patients reported having unused opioid
medication. Taking into account previous literature and
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the results of the current study, which shows that the
mean number of pills consumed in our patient cohort is
approximately one-fourth the amount of pills regularly
prescribed after this procedure, it is clear there is sig-
nificant room to reduce the total amount of pills pre-
scribed while maintaining satisfactory pain control for
the patient.
Many studies have looked at risk factors for devel-

oping prolonged opioid use or dependence following
orthopaedic procedures. Recent literature has shown
that preoperative pain is a strong predictor for post-
operative pain following RCR.20 This study also sug-
gested that alongside the association of severity and
frequency of preoperative pain with postoperative pain,
other factors such as smaller tear size, young age, fe-
male sex, and worker’s compensation status were
associated with 6-week postoperative pain after RCR.20

Leroux et al.21 reviewed 79,287 patients who under-
went elective shoulder surgery and found that history
of alcohol abuse, depression, or anxiety and female sex
all had the most significant influence on risk of devel-
oping long-term opioid use. Several studies have also
demonstrated that opioid use before surgery resulted in
both increased amount and duration of opioid use
postoperatively.4,17,18 Another study showed that
opioid-naïve patients demonstrate significantly better
patient-reported outcomes following RCR, suggesting
that orthopaedic surgeons must factor in a patients
preoperative opioid use and educate patients regarding
pain expectations in the immediate postoperative
period.22 Recently, Farley et al.23 showed that preop-
erative opioid use and increased dosage was a risk factor
for postoperative complications and revision surgery. In
our cohort, only 8.5% of patients used opioids preop-
eratively, and this had no association with post-
operative pain management satisfaction. Further,
74.4% of patients were satisfied with their pain man-
agement and variables such as age, sex, BMI, duration
of symptoms, anticipation of postoperative pain, or
surgical characteristics such as tear size, thickness, or
tendons involved did not affect overall satisfaction with
pain management.
A pain regimen that uses multimodal analgesia

following arthroscopic RCR has the potential to reduce
overall opioid consumption. Preoperative pain educa-
tion, interscalene nerve block, intraoperative injection,
cryotherapy, and nonopioid pain medications can all
contribute to a decreased reliance on opioid pain
medication.24 In our study, all patients received pre-
operative counseling by their surgeon on pain expec-
tations, an interscalene nerve block, and a shoulder
cryotherapy device. Patients were instructed to take
ibuprofen or naproxen regularly, alternating with
acetaminophen and were encouraged to use the opioids
only when needed. Of the 117 patients, 111 (94.9%)
reported that the use of cryotherapy/ice helped reduce
their pain after surgery. On average, patients took the
nonopioid pain medications for a longer duration
(approximately 9-10 days postoperative) than the
opioid pain medication (6.9 � 5.1 days).
Overall, orthopaedic surgeons have a responsibility to

provide a safe and effective postoperative pain man-
agement plan for all patients undergoing arthroscopic
RCR and knowledge of average postoperative pain
medication use and postoperative pain levels is essential
to developing a successful pain management regimen.

Limitations
All data regarding amount and duration of opioid and

non-opioid medication consumption are patient-
reported and subject to recall bias. Recall biases were
minimized because this is a prospective study, and the
follow-up data were collected only 1 day and 2 weeks
after surgery. The early postoperative follow-up period is
intentional with the prospective design of this study;
however, it is not predictive of pain in longer-term
follow-up and overall outcomes of arthroscopic RCR.
There was a loss to follow-up of 1 patient as a result of
incomplete postoperative data. All 117 other patients
enrolled in the study had complete data. Another limi-
tation of this study includes selection bias and the po-
tential lack of generalizability since all data was collected
from patients within an institution from a single sports
medicine surgeon. Although this is a limitation, there is a
potential benefit in that it limited variability in preop-
erative planning, setting expectations, surgical tech-
nique, and postoperative management.

Conclusions
Following arthroscopic RCR, patients can achieve

satisfactory pain control using a multimodal approach
with a median of 18 opioid pills (range, 6-35 pills) over
6.9 � 5.1 days when used in combination with non-
opioid pain medications. Overall, 74.4% of patients
were satisfied with pain management.
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