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Opioid Use Is Reduced in Patients Treated with
NSAIDs After Arthroscopic Bankart Repair: A

Randomized Controlled Study

Kamali A. Thompson, B.S., M.B.A., David Klein, D.O., Michael J. Alaia, M.D.,
Eric J. Strauss, M.D., Laith M. Jazrawi, M.D., and Kirk A. Campbell, M.D.
Purpose: To evaluate the efficacy of oral nonsteroidal anti-inflammatory drugs (NSAIDs) as the primary postoperative
pain medication compared with standard oral opioids after arthroscopic shoulder capsulolabral (Bankart) repair for
recurrent anterior shoulder instability. Methods: This was a single-center, prospective, randomized controlled study.
Patients aged 18 to 65 years indicated for arthroscopic shoulder capsulolabral repair for recurrent anterior shoulder
instability were included. Postoperatively, patients were prescribed 1 of 2 analgesic regimens: (1) 30 ibuprofen (600 mg
every 6 to 8 hours as needed) and 10 tablets of oxycodone/acetaminophen (5/325 mg every 6 hours as needed for
breakthrough pain) or (2) 30 tablets oxycodone/acetaminophen (5/325 mg every 6 hours as needed). Subjects completed
questionnaires at 24, 48, and 96 hours and 1 week after surgery, which included questions about analgesic medication
usage, visual analog scale (VAS) pain score, incidence of adverse events, and patient satisfaction. Results: Between
December 2017 and May 2019, 80 patients (mean age 31.3 � 10.4 years) were enrolled. Overall there were no significant
differences in VAS pain score or patient satisfaction between the 2 groups. Patients in the opioid-only group had a
significantly higher mean opioid consumption on postoperative days (PODs) 2 to 4 (5.5 versus 2.9, P ¼ .05) and after 1
week (11.7 versus 7.9 tablets, P ¼ .05) compared with patients in the NSAID group. Of patients in the NSAID group,
17.5% experienced adverse effects, compared with 35% in the opioid-only group. Conclusions: Use of oral NSAIDs with
limited breakthrough opioids results in significantly less opioid use after arthroscopic Bankart repair in the first post-
operative week compared with opioids only. Both groups used limited amounts of opioids to control postoperative pain.
There were no differences in pain levels at any time point postoperatively or satisfaction between patient groups. Level of
Evidence: II, nonblinded randomized control trial.
houlder instability is a common indication for
Sarthroscopic surgery in active patients. Surgical
stabilization is becoming more common in recent
years, with the incidence of arthroscopic stabiliza-
tion codes being reported increasing by 8% per
year, and open stabilization increasing by 15% per
year.1 As an outpatient procedure, patients must
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Arthroscopy, Sports Medicine, and Rehabilitation,
be discharged home with adequate analgesia for
pain control in the early postoperative period.
Multimodal pain control has become a common
approach, with a combination of nerve blockade,
cryotherapy, oral analgesics such as acetaminophen
and nonsteroidal anti-inflammatory drugs (NSAIDs),
and oral opioids.
The current opioid epidemic in the United States is

closely related to physician prescribing habits, with or-
thopedic surgeons noted to be the third-highest opioid
prescribers nationally.2 As surgeons have come to
recognize the gravity of the opioid epidemic, there has
been a push to avoid using narcotics whenever possible,
since opioid abuse is closely tied to prescription opi-
oids.3 Patients who abuse oral opioids are 40 times
more likely to abuse harder drugs such as heroin.4,5

Even worse, it has been estimated that the majority of
prescribed opioids are unused, not stored properly, and
available for abuse by patients and their family
members.6
Vol 3, No 1 (February), 2021: pp e15-e22 e15

http://crossmark.crossref.org/dialog/?doi=10.1016/j.asmr.2020.08.003&domain=pdf
mailto:kamali.thompson@nymc.org
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.asmr.2020.08.003


Fig 1. Consort diagram (Consort Trans-
parent Reporting of Trials).
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The American Academy of Orthopedic Surgeons has
called for evidence-based use of opioids, and strides
have been made in the total joint arthroplasty and hip
arthroscopy literature.7-11 Arthroscopic shoulder cap-
sulolabral (Bankart) repair for anterior shoulder insta-
bility is typically performed as an outpatient procedure,
with short surgical times and minimal soft tissue
dissection and bony management. The use of nonopioid
pain control in the ambulatory setting after arthroscopic
shoulder capsulolabral (Bankart) repair has not been
thoroughly explored.
The purpose of the current study was to evaluate the

efficacy of oral NSAIDs as the primary postoperative
pain medication compared with standard oral opioids
after arthroscopic shoulder capsulolabral (Bankart)
repair for recurrent anterior shoulder instability. We
hypothesized that prescribing an NSAID as the primary
pain medication, along with an opioid for breakthrough
pain, could reduce overall opioid consumption and
provide similar pain control and patient satisfaction
postoperatively versus an opioid alone.

Methods

Study Design
This was a single-center, prospective, randomized

controlled trial evaluating postoperative pain levels and
opioid consumption between patients prescribed either
predominantly NSAIDs or opioids only for analgesia
after arthroscopic Bankart repair. All primary diagnoses
were recurrent anterior shoulder instability with a
confirmed Bankart tear on magnetic resonance imag-
ing. The primary procedure of all enrolled patients was
arthroscopic Bankart repair. Procedures were per-
formed by 5 sports medicine fellowship-trained
surgeons.
After institutional review board approval, patients

who met inclusion criteria between December 2017
and May 2019 were enrolled (Fig 1). Inclusion criteria
included subjects ages 18 to 65 years who were indi-
cated for an arthroscopic shoulder capsulolabral repair
for recurrent anterior instability. Exclusion criteria
included subjects with contraindications to ibuprofen or
oxycodone/acetaminophen (which included medical
history of hypersensitivity reaction, liver disease, severe
renal disease, gastrointestinal bleeding disorder, coa-
gulopathy, or drug abuse) and patients taking opioid
medication before surgery. Additionally, any patients
requiring other concurrent open procedures were
excluded. Patients requiring secondary arthroscopic
procedures (remplissage, subacromial decompression,
rotator cuff repair, distal clavicle resection, etc.) were
included in this study.
Patients were randomized by medical record number

(MRN) to receive 1 of 2 oral medication regimens for
postoperative analgesia. Odd MRNs received 30 tablets
of ibuprofen (600 mg every 6 to 8 hours as needed) and
10 tablets of oxycodone/acetaminophen (5/325 mg) to
be used every 6 hours as needed for breakthrough pain
relief. Even MRNs received 30 tablets of oxycodone/
acetaminophen (5/325 mg every 6 hours as needed).
Patients in the oxycodone/acetaminophen group were



Table 1. Patient characteristics

Characteristic NSAID Group (n ¼ 40) Opioid-Only Group (n ¼ 40) P Value

Age (y) 29.9 � 10.1 32.6 � 10.8 .25
Body mass index (kg/m2) 24.8 � 5.9 25.4 � 3.9 .62
Sex

Female 13 (32.5) 15 (37.5) .64
Male 27 (67.5) 25 (62.5) .64

Smoking
Nonsmoker 32 (80) 32 (80) 1.0
Former smoker 4 (10) 4 (10) 1.0
Smoker 4 (10) 4 (10) 1.0

Anchors 3.5 � 1.1 3.3 � 1.1 .53
Concomitant procedure

Total patients 15 21 .18
Labral debridement 10 6 .26
Rotator cuff debridement 3 11 .01
Rotator cuff repair 1 1 1.0
Subacromial decompression 7 8 .77
Biceps tenodesis 3 7 .17
Acromioplasty 6 10 .26
Distal clavicle resection 5 8 .36
Bursectomy 5 8 .36
Synovectomy 4 6 .50
Remplissage 1 1 1.0
Loose body removal 2 0 .15

Data are mean � standard deviation, n (%), or n.
NSAID, nonsteroidal anti-inflammatory drug.
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not restricted to using only their prescribed study
medication; if they chose to use an over-the-counter
(OTC) analgesic, the type and quantity of the medica-
tion was recorded at each time point throughout the
study. However, patients were not encouraged to seek
outside OTC medications.

Demographic Data and Clinical Outcomes
Demographic and surgical data were recorded pro-

spectively. Demographic data included age, sex, height,
Table 2. Postoperative pain and medication consumption

Factor NSAID Group (n ¼ 40

VAS score
24 h 5.8 � 2.3
96 h 4.0 � 2.3
1 wk 2.7 � 1.7

Opioid consumption (no. of tablets)
POD 0 to 1 3.3 � 3.0
POD 2 to 4 2.9 � 3.3
POD 5 to 7 1.4 � 2.6
Total consumed 7.9 � 6.9

NSAID consumption (no of tablets)
PODs 0 to 1 3.2 � 2.5
PODs 2 to 4 7.3 � 5.1
PODs 5 to 7 5.0 � 4.7
Total consumed 15.4 � 10.4

Patient satisfaction at 1 wk 9.0 � 1.0

Data are mean � standard deviation.
NSAID, nonsteroidal anti-inflammatory drug; POD, postoperative drug.
weight, and body mass index (BMI). Surgical data
included procedure, number of anchors used,
concomitant procedures, and type of anesthesia given
(Table 1). Patients were instructed to contact their
surgeon if their pain was not controlled by either
medication or if they needed a refill of medication.
All procedures were performed under regional anes-

thesia in the form of an interscalene nerve block with
general anesthesia from the anesthesiologist. Intra-
operative narcotic dosages were the same for both
) Opioid-Only Group (n ¼ 40) P Value

5.4 � 2.8 .47
3.8 � 2.3 .72
2.7 � 1.9 1.00

3.9 � 2.3 .35
5.5 � 5.2 .05
2.5 � 5.2 .23

11.7 � 10.8 .05

1.7 � 3.6 .05
3.6 � 6.1 .01
2.8 � 4.4 .05
7.8 � 11.8 .001
8.6 � 1.8 .26



Table 3. Adverse effects experienced POD 0-7

Effect PODs 0 to 1 PODs 2 to 4 POD 5 to 7

NSAID group
Nausea 2 0 0
Nausea and vomiting 2 0 0
Constipation 0 3 2

Opioid group
Nausea 3 2 0
Nausea and vomiting 2 0 0
Vomiting 2 2 0
Constipation 4 3 3

Data are n.
NSAID, nonsteroidal anti-inflammatory drug; POD, postoperative

day.
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groups, with no significant differences. No patients
were given preoperative or intraoperative NSAIDs or
acetaminophen. Patients were given reusable gel ice
packs for postoperative care at home. All patients used a
sling for w4 weeks. Physical therapy was started after
the first postoperative visit, which typically occurred 1
week after surgery.
After discharge, patients were contacted via tele-

phone by a trained research associate uninvolved in
their care to record medication usage (day of surgery
[DOS], postoperative days [PODs] 0 to 1, PODs 2 to 4,
PODs 5 to 7, and 1 week total) as well as visual analog
scale (VAS) pain scores (scale from 0 to 10, with
0 indicating no pain and a score of 10 indicating severe,
debilitating pain), incidence of adverse effects (nausea,
vomiting, constipation, pruritus, numbness, weakness,
and falls), and patient satisfaction (scale from 1 to 10,
10 being completely satisfied and 1 being least satisfied)
1 week after surgery (Appendix). Patients brought their
medication bottles to their 1-week postoperative
follow-up to confirm the amount of medication
remaining.

Statistical Analysis
A priori power analysis was performed to detect a

difference with an effect size of 0.40 using an a of 0.05
and a b of 0.80. The analysis determined that a mini-
mum sample size of 64 patients (32 in each group) was
needed. Statistical analysis was performed using SPSS
statistical software version 24 (IBM, Armonk, NY).
Differences between the 2 analgesic regimens were
analyzed using independent-samples t tests for contin-
uous variables and chi-squared tests for categorical
variables. Linear regression analyses were done to
assess for correlations among variables. Findings were
considered significant if P � .05.
Results
A total of 80 consecutive patients were enrolled, 40 of

whom were prescribed regimen 1 (NSAID group) and
40 prescribed regimen 2 (opioid-only group) (Figure 1).
The mean age was 29.9 � 10.1 years for the NSAID
group and 32.6 � 10.8 years for the opioid-only group,
and mean BMI was 24.8 � 5.9 for the NSAID group and
25.4 � 3.9 for the opioid-only group (Table 1).
There was no difference between groups in age, BMI,

the type of anesthesia used, the number of anchors
inserted, or duration of surgery. There was no correla-
tion between age, sex, smoking, or BMI and VAS score
or opioid consumption in either group. No patient
asked for a refill of medication, and all patient-reported
information correlated with the number of pills in the
bottle at the follow-up visit.
There was no statistically significant difference in the

number of patients who underwent concomitant proced-
ures between cohorts (Table 1). Although the opioid-only
group had statistically significantly more rotator cuff de-
bridements than the NSAID group (11 versus 3, P ¼ .01),
there was no difference in VAS between patients with and
without concomitant procedures in either cohort.
The NSAID group reported slightly higher VAS scores

throughout the week, although none of the differences
were statistically significant (e.g., 24 hours post-
operatively, VAS 5.8 � 2.3 versus 5.4 � 2.8, P ¼ .47)
(Table 2). The opioid-only group consistently showed a
higher usage of oxycodone/acetaminophen throughout
the week, especially PODs 2 to 4 (2.9 versus 5.5 tablets,
P ¼ .05), a difference that reached statistical significance
(Table 2). The opioid-only group also showed a higher
amount of opioid consumption after 1 week (11.7
versus 7.9 tablets, P ¼ .05). Patients reported similar
scores of patient satisfaction after 1 week (P ¼ .26).
Twenty patients (50%) in the opioid-only group

chose to take an OTC NSAID in addition to the pre-
scribed oxycodone/acetaminophen solely because they
wanted to minimize or avoid the use of narcotics of
their own accord. Fourteen patients reported using 200
mg ibuprofen, and 6 patients used 220 mg naproxen.
The NSAID group reported 3 side effects,dnausea,

vomiting, and constipationdby 7 patients (17.5%)
(Table 3). On POD 1, 2 patients reported nausea alone,
and 2 patients reported nausea and vomiting. Con-
stipation was reported on POD 4 by 3 patients and on
POD 7 by 2 patients. There were no additional side
effects throughout the week. Fourteen (35%) patients
in the opioid-only group reported side effects. Three
patients reported nausea alone on POD 1, 2 patients
reported nausea and vomiting, and 2 patients reported
vomiting alone. On POD 4, 2 patients reported nausea,
and 2 patients reported vomiting. Regarding con-
stipation, 4 patients experienced this side effect on POD
1, and 3 patients on PODs 4 and 7. No patients expe-
rienced any excessive bleeding throughout the study.

Discussion
The results of the current study support our hypoth-

esis that prescribing an NSAID for primary pain control
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along with an opioid for breakthrough pain provides
equivalent postoperative analgesia and patient satis-
faction while reducing opioid consumption compared
with prescribing opioids alone. Patients prescribed
NSAIDs and opioids for breakthrough pain had no dif-
ference in the extent of their pain or satisfaction
throughout the first postoperative week. Overall, the
NSAID group experienced pain levels similar to those of
the oxycodone/acetaminophen group but used signifi-
cantly less opioid medication than was prescribed.
Seven patients (17.5%) in the opioid-only group did
use not any oxycodone/acetaminophen. An additional
10 patients (25%) used �4 oxycodone/acetaminophen
throughout the entire week. These results indicate that
postoperative pain after surgery for labral repair can be
effectively controlled with OTC analgesics and limited
quantities of opioid analgesics.
Several other studies have also documented the effi-

cacy of nonopioid oral medications after arthroscopy
and other orthopaedic procedures.12-19 Gimbel et al.14

studied a variety of orthopaedic procedures and
concluded that celecoxib may serve as a better option
for postoperative pain control compared with hydro-
codone/acetaminophen. A recent study by Pham
et al.19 showed that use of oral NSAIDs (ibuprofen) and
limited narcotics resulted in excellent pain relief and
patient satisfaction after arthroscopic meniscectomy,
which supports our current findings for limited nar-
cotics after an arthroscopic procedure. Although our
study used ibuprofen, other investigators have sug-
gested a variety of viable nonopioid options such as
acetaminophen, transdermal buprenorphine, and can-
nabinoids.20-22 Nonopioid medications are a major
component of multimodal analgesia, which is gaining
popularity in the orthopedic community because of its
opioid-sparing effect.23-25 Additionally, recent in-
vestigations into various non-narcotic perioperative
medications have shown the potential to further reduce
a patient’s overall need for pain medicine in the im-
mediate postoperative period and improve
outcomes.19,26,27

Notably, our results of the mean 1-week total opioid
consumption showed that both NSAID and opioid-
only groups used only a fraction of their prescribed
amount (7.9 of 10 and 11.7 of 30, respectively). This
suggests that opioids were overprescribed in our
study, a phenomenon that has been shown to
contribute to the opioid epidemic. Furthermore, 50%
of the opioid cohort reported that they chose to take
an OTC NSAID in addition to oxycodone/acetamino-
phen to decrease or avoid opioid consumption. This is
supported in the literature, that the vast majority of
patients undergoing outpatient orthopedic surgery
consume significantly fewer opioids than they are
prescribed.11,28,29 It is believed that almost half of all
prescription drug abusers taking pain relievers obtain
the medication from a friend or family member with
excess medication, instead of a health care profes-
sional.30 Our findings highlight the need for addi-
tional research exploring the role of patient education
about opioid reliability and handling before common
orthopaedic procedures.
We cannot forget that NSAIDs also have the potential

for adverse effects. Although NSAIDs are an effective
method of pain control, they are associated with
gastrointestinal hemorrhage and ulceration, changes in
platelet function, and renal complications.14,31 There-
fore, patients should be screened for contraindications
or history of adverse reactions before being prescribed
NSAIDs for postoperative analgesia. There is also con-
troversy over the use of NSAIDs after orthopedic pro-
cedures, with several studies indicating that NSAIDs
inhibit osteogenesis and delay bone healing.12,13,32,33

We consider it good practice to recommend taking
NSAIDs along with food and to maintain proper hy-
dration to minimize the risk of gastrointestinal and
renal complications.
A limitation to fieldwide change in prescribing habits

is the willingness to be inconvenienced by a patients in
pain or having to spend more time on educating pa-
tients about opioids. Further investigation is required to
determine whether surgeons would prefer to refill
prescriptions for patients with excessive postoperative
pain or continue the current guidelines. As the opioid
epidemic gains public attention34 and institutions
standardize their postoperative pain management pro-
tocols, it is imperative that surgeons set expectations for
postoperative pain and attempt to supplement opioid
narcotics with safer analgesics, even if this means the
inconvenience of refilling prescriptions for patients with
analgesic needs that surpass the initial prescribed
amount.
The strengths of this study include that it was a ran-

domized controlled design, had close follow-up, and
involved a pill count to confirm the amount of narcotic
medication used during the study period. Additionally,
we included all patients whose primary diagnosis was
shoulder instability regardless of any concomitant pro-
cedures performed at the time of the labral repair,
making the findings more generalizable given that in
clinical practice, we do address concomitant pathology.
That patient characteristics were similar between the
groups is another strength.

Limitations
There were several limitations to our study. First, it

was a single-center study in which neither the patients
nor the surgeons were blinded to the medication pre-
scribed. Furthermore, patients were followed for only
the first week after surgery. We did not explore
whether narcotic requirements changed after that time
period. Last, we did not measure pain preoperatively
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and were unable to determine how pain changed after
the procedure.

Conclusion
Prescription of oral NSAIDs with limited break-

through opioids results in significantly less opioid use
after arthroscopic Bankart repair in the first post-
operative week compared with opioids alone. Both
groups used limited amounts of opioids to control
postoperative pain. There were no differences in pain
levels at any time point postoperatively or patient
satisfaction.
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Appendix. Telephone Questionnaire

Call #1 (24 hours postoperatively)

1. What is your pain now (from 0 to 10)?
2. Have you taken any oxycodone/acetaminophen

since being discharged from the hospital? If yes, how
many tablets?

3. What other pain medications are you taking? How
many tablets have you taken since being discharged
from the hospital?

4. Have you had any of the following side effects:
nausea, vomiting, constipation, itching, numb-
ness/tingling in the leg, or weakness in the
arm?

5. Any other side effects?

Call #2 (48 hours postoperatively)

1. What is your pain now (from 0 to 10)?
2. Have you taken any oxycodone/acetaminophen

since being discharged from the hospital? If yes, how
many tablets?
3. What other pain medications are you taking? How
many tablets have you taken since being discharged
from the hospital?

4. Have you had any of the following side effects:
nausea, vomiting, constipation, itching, numbness/
tingling in the leg, or weakness in the arm?

5. Any other side effects?

Call #3 (1 week postoperatively)

1. What is your pain now (from 0 to 10)?
2. Have you taken any oxycodone/acetaminophen since be-

ingdischarged fromthehospital? If yes,howmany tablets?
3. What other pain medications are you taking? How

many tablets have you taken since being discharged
from the hospital?

4. Have you had any of the following side effects:
nausea, vomiting, constipation, itching, numbness/
tingling in the leg, or weakness in the arm?

5. Any other side effects?
6. How satisfied are you (from 0 to 10) with the pain

relief you’ve received?
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