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Multimodal nonopioid pain protocol provides
equivalent pain control versus opioids following
arthroscopic shoulder labral surgery: a
prospective randomized controlled trial
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Background: This study aimed to compare postoperative pain and patient satisfaction in patients undergoing primary arthroscopic labral
surgery managed with either a nonopioid alternative pain regimen or a traditional opioid pain regimen.
Methods: Sixty consecutive patients undergoing primary arthroscopic shoulder labral surgery were assessed for participation. In accor-
dance with the Consolidated Standards of Reporting Trials (CONSORT) 2010 statement, a prospective randomized controlled trial was
performed. The 2 arms of the study were a multimodal nonopioid analgesic protocol as the experimental group and a standard opioid
regimen as the control group. The primary outcome was postoperative pain scores (on a visual analog scale [VAS]) for the first 10 days
postoperatively. Secondary outcomes included patient satisfaction, patient-reported outcomes, and complications. Randomization was
performed with a random number generator, and all data were collected by blinded observers. Patients were not blinded.
Results: Twelve patients did not meet the inclusion criteria or declined to participate. Thus, 48 patients were included in the final anal-
ysis: 24 in the nonopioid group and 24 in the opioid group. There was no significant difference in VAS or PROMIS (Patient-Reported
Outcomes Measurement Information System) scores between patients in the 2 cohorts on any postoperative day (P > .05). When we
controlled for confounding factors with repeated-measures mixed models, the nonopioid cohort reported significantly lower VAS and
PROMIS (Patient-Reported Outcomes Measurement Information System) Pain Interference scores (P < .01) at all time points. No dif-
ference was found in reported adverse events (constipation, diarrhea, drowsiness, nausea, and upset stomach) between cohorts at any
time point (P > .05).
Conclusion: This study found that a multimodal nonopioid pain regimen provided, at the minimum, equivalent pain control, an equiv-
alent adverse reaction profile, and equivalent patient satisfaction when compared with a standard opioid-based regimen following arthro-
scopic shoulder labral surgery.
Level of evidence: Level I; Randomized Controlled Trial; Treatment Study
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TheUnitedStates is in themidst of anopioid crisis. In 2019,
narcoticswereprescribedat a rate of 46.7prescriptions per 100
persons (total of>153 million opioid prescriptions).4 Studies
have shown that opioid abusers often citemusculoskeletal pain

This project was approval by the Henry Ford Health System Institutional
Review Board and was registered at ClinicalTrials.gov.

*Reprint requests: Kelechi R. Okoroha, MD, Department of Orthopedic
Surgery, Mayo Clinic Sports Medicine, 600 Hennepin Avenue, Suite 310,
Minneapolis MN, 55403, USA.

E-mail address: krokoroha@gmail.com (K.R. Okoroha).

J Shoulder Elbow Surg (2021) 30, 2445–2454

www.elsevier.com/locate/ymse

1058-2746/$ - see front matter ! 2021 Journal of Shoulder and Elbow Surgery Board of Trustees. All rights reserved.
https://doi.org/10.1016/j.jse.2021.07.008

http://ClinicalTrials.gov
mailto:krokoroha@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jse.2021.07.008&domain=pdf
https://doi.org/10.1016/j.jse.2021.07.008
https://doi.org/10.1016/j.jse.2021.07.008
http://www.elsevier.com/locate/ymse
http://www.elsevier.com/locate/ymse
https://doi.org/10.1016/j.jse.2021.07.008


as the initial reason for consuming narcotics.28 For this reason,
orthopedic surgeons are uniquely positioned to curtail the
prescription of narcotics in patientswithmusculoskeletal pain.
Althoughorthopedic surgeons are cognizant of the detrimental
effect of opioid prescriptions on patient wellness and the risks
of abuse,12,19 opioid medications remain a cornerstone of
postoperative pain control formany surgeons.20,26,30,35,37 In an
effort to mitigate risk and understand which patients are at
greatest risk of postoperative opioid abuse, a growing body of
literature has evaluated patient risk factors prior to common
orthopedic procedures.17,18 These studies have consistently
demonstrated that the use of narcotics prior to surgery is the
greatest risk factor for prolonged opioid consumption
postoperatively. Additionally, the opioid epidemic has
made pain control a focus of governmental legislation,27,36 as
well as physician reimbursement plans, and has been the
subject of an increasing number of studies searching for
alternative medicines to reduce the opioid burden
nationally.1,11,13,15,16,23,25,27,28,35

Arthroscopic shoulder surgery is one of the most
commonly performed orthopedic procedures, exceeding 1
million occurrences annually.14 Traditionally, these pro-
cedures are performed in an ambulatory setting, which
portends tremendous health care savings, benefiting both
providers and patients.9 Despite this, pain control is often
problematic, even after discharge. A case series by Mout-
zouros et al25 compared postoperative opioid consumption
following common orthopedic sport procedures and found
that, after labral repair, patients consumed significantly
more narcotics as compared with patients undergoing
anterior cruciate ligament reconstruction, rotator cuff
repair, and meniscectomy. In a retrospective review, Jildeh
et al18 determined that the chronicity of preoperative opioid
use and the number of concomitant procedures, including
biceps tenodesis, significantly increased postoperative
opioid use by patients following arthroscopic labral surgery.
Currently, there is a paucity of literature examining the
impact of opioid medications on pain control, patient
satisfaction, and risks of continued opioid use following
arthroscopic shoulder labral surgery.7,24,38

The purpose of this randomized controlled trial was to
assess the effectiveness of a nonopioid pain regimen in
controlling postoperative pain as compared with a traditional
opioid pain control regimen following primary arthroscopic
shoulder labral surgery. We hypothesized that postoperative
pain control would be similar between patients treated with
the nonopioid alternative pain regimen and the traditional
opioid regimen. Additionally, we anticipated that patients
receiving the nonopioid alternative pain regimen would
report fewer side effects compared with the opioid cohort.

Methods

This prospective, observer-blinded, randomized controlled trial
was performed in accordance with the Consolidated Standards of

Reporting Trials (CONSORT) statement (Fig. 1).29 The hypothe-
sis was developed prior to study initiation. Sixty patients pre-
senting to 2 fellowship-trained sports surgeons between February
2019 and December 2020 were screened for inclusion. The in-
clusion criteria included patients aged ! 15 years undergoing
primary arthroscopic labral repair. The exclusion criteria included
a history of peptic ulcer disease, recent or current pregnancy,
substance abuse, intolerance or allergy to study medication, renal
impairment or dysfunction, use of blood thinner medication,
gastrointestinal bleeding, same-joint surgery within the previous
year, and use of opioids within 3 months prior to surgery. Previous
literature has demonstrated that prolonged preoperative opioid
consumption contributed to sustained narcotic use in the post-
operative period; for this reason, opioid-naive patients were cho-
sen to limit confounding factors.39

Following surgical discussion, patients were approached
regarding enrollment in the study. Patients who consented to be
included in the study were randomized to an opioid or nonopioid
postoperative pain regimen with a 1:1 allocation by use of
randomization computer software (MD Anderson Cancer Center,
Houston, TX, USA). All patient data were secured in a computer
database throughout the study. Seven days prior to the day of
surgery, surgeon ancillary staff was notified of the patient’s group
designation via secure e-mail by the project coordinator. Ob-
servers who were blinded to patient designation were involved in
data entry. Double blinding was not required in this study as all
outcomes were self-reported by the patients.

Intervention

During the preoperative period, all patients were administered a
single dose of the following medications: acetaminophen, 975 mg;
celecoxib, 400 mg; gabapentin, 300 mg; and tramadol, 50 mg; as
well as an intravenous dose of dexamethasone, 8 mg. Arthroscopic
shoulder surgery was performed under preoperative blocks.
Intraoperatively, patients were administered a local infiltration
using a 20-mL syringe with a 22-gauge, 2.54-cm (1-inch) needle.
Local infiltrate consisted of 150 mg (30 mL) of 0.50% ropiva-
caine, 1 mg (1 mL) of epinephrine, and 30 mg (1 mL) of ketor-
olac, which was administered in 2-mL increments in the
subcutaneous tissues prior to closure.

Patients in the control group were prescribed 40 pills con-
taining 5 mg of hydrocodone plus 325 mg of acetaminophen.
Patients were instructed to take 1-2 pills orally every 4-6 hours
as needed. Additionally, patients were instructed not to sup-
plement their pain control regimen with over-the-counter
analgesics.

Patients in the nonopioid group were given a nonopioid
multimodal pain regimen previously described in the literature.25

The multimodal pain regimen consisted of multiple medications to
target various postoperative pain generators. Medication dosing
and frequency are listed in Table I. Methocarbamol was used for
control of muscle spasms and cramps.5 Gabapentin was prescribed
to target neuropathic pain.2 Nonsteroidal anti-inflammatory drugs
(meloxicam and ketorolac) and acetaminophen were administered
to target inflammation and pain cascades postoperatively,
respectively.

At discharge, patients were instructed to contact the on-call
physician regarding inadequate pain control or if they were
experiencing adverse effects or complications. Additionally,
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patients were counseled on the effects of narcotics and provided
an informational pamphlet.

Outcomes

Patient demographic variables including age, sex, body mass
index (BMI), history of diagnosed psychiatric condition, anxiety
and depression status, and workers’ compensation status were
abstracted from patients’ medical records. Preoperatively, patients
completed the Patient-Reported Outcomes Measurement Infor-
mation System (PROMIS) Pain Interference (PI) Short Form
questionnaire. Postoperatively, a mobile messaging service
(Mosio, Seattle, WA, USA) was used to collect outcomes. This
mobile messaging service allowed patients to respond to a survey
via text message using numerical responses. Surveys were
administered 3 times daily during the first 10 days postoperatively.

Visual analog scale (VAS) scores were collected daily in the
morning (9 AM), afternoon (1 PM), and evening (7 PM). Patients
were asked about adverse events and the number of narcotics
consumed in the last 24-hour period (if applicable) each evening.
The number of narcotics consumed in the last 24 hours was
converted to morphine milligram equivalents (MMEs). PROMIS-

PI Short Form scores were collected postoperatively during the
first postoperative visit (day 7-10).

Statistical analysis

Previous studies have evaluated the minimal clinically significant
change in acute pain levels as measured by the VAS pain score to be
2.4 mm on a 10-mm scale following arthroscopic shoulder sur-
gery.32 Previous literature has demonstrated a standard deviation of
2.8 mm among VAS scores on a 10-point scale for patients un-
dergoing shoulder labral repair.25 A power analysis was performed
prior to study initiation. With a power of 80% (b level ¼ 0.80, a
level ¼ 0.05), effect size of 2.4 mm, and standard deviation of 2.8
mm, the minimum number of patients was 23 per cohort (N ¼ 46)
to evaluate the primary outcome. A sample size of 60 (30 per
cohort) was selected to allow for incomplete data collection.

Continuous variables are reported as means and standard de-
viations, whereas frequency counts and percentages are displayed
for categorical variables. Comparisons between the 2 pain control
groups (traditional and nonopioid) were performed using the c2

test; however, the Fisher exact test was used when expected cell
counts were <5. For continuous variables, 2-group comparisons

Assessed for eligibility (n=60)

Excluded (n=12)
i Not meeting inclusion criteria (n=5)
i Declined to participate (n=7)

Analysed (n=24)
i Excluded from analysis (give reasons) (n=0)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Allocated to intervention (n=24)
i Received allocated intervention (n=24)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Allocated to intervention (n=24)
i Received allocated intervention (n=24)

Analysed (n=24)
i Excluded from analysis (give reasons) (n=0)

Allocation

Analysis

Follow-Up

Randomized (n=48)

Enrollment

Figure 1 Consolidated Standards of Reporting Trials 2010 flow diagram.
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were performed using the independent 2-sample t test if the variable
was normally distributed and using the Wilcoxon rank sum test if
the variable was non-normally distributed. Pearson correlation co-
efficients and their corresponding P values are provided to show the
correlation between select variables for the traditional pain control
group, the nonopioid pain control group, and all patients.

Repeated-measures analyses were performed using mixed
models and included the effects of time, pain control group, and
the interaction between time and pain control group as applicable.
If needed, significant interaction effects were analyzed with post
hoc comparisons using a Tukey-Kramer P value correction. Pre-
dicted means of the outcome variables resulting from the adjusted
models were plotted. Statistical significance was set at P < .05 for
group comparisons and main effect testing. Significance was set at
P < .10 for interaction testing. All analyses were performed using
SAS software (version 9.4; SAS Institute, Cary, NC, USA).

Results

Patient demographic characteristics

Sixty consecutive patients undergoing primary arthroscopic
labral surgery were evaluated for study inclusion. Twelve
patients declined to participate or were excluded from the
study. Thus, 48 patients were included in the final analysis,
with 24 randomized into the nonopioid group and 24 ran-
domized into the opioid group. Among all 48 patients, male
patients comprised 79.2%, themean agewas 25.9# 8.6 years,
and the average BMI was 27.5 kg/m2. A total of 13 patients
(27.0%) experienced first-time dislocations. The median time
from the first dislocation to the time of surgical management
was 6 months. Among all patients, the average number of
dislocations was 2.6 # 2.2. Demographic information for
patients by cohort is provided in Table II.

Postoperative analgesia

Mean VAS scores in the first 10 postoperative days (PODs)
demonstrated no significant difference (P > .05) between
cohorts (Fig. 2). Repeated-measures mixed models were
then used to account for confounding variables. Once
confounders were accounted for, patients in the nonopioid
cohort were found to have significantly lower VAS scores
across all PODs (P < .01) (Fig. 3). When evaluating pre-
operative PROMIS-PI scores, we observed no significant
difference between the opioid and nonopioid cohorts (55.8
# 6.7 vs. 56.9 # 5.8, P ¼ .59). However, patients in the
nonopioid group demonstrated significantly lower post-
operative PROMIS-PI scores (62.7 # 6.8 vs. 54.2 # 9.6, P
< .01). Repeated-measures mixed models demonstrated
that postoperative PROMIS-PI scores in the nonopioid
group were significantly lower than those in the opioid
group (P < .01) (Fig. 4). When repeated-measures mixed
models were used to evaluate postoperative opioid con-
sumption, they demonstrated that MMEs of opioids
consumed had a significant relationship with time (P < .01)
(Fig. 5). In the opioid cohort, the highest opioid con-
sumption was demonstrated in the first 3 PODs (2.7 # 1.2
pills and 13.7 # 6.0 MMEs on POD 1, 2.6 # 1.7 pills and
12.8 # 8.5 MMEs on POD 2, and 2.0 # 1.8 pills and 10.5
# 9.1 MMEs on POD 3) and the lowest opioid consump-
tion was observed on POD 8 (1.0 # 1.5 pills and 5.0 # 7.9
MMEs), POD 9 (0.9 # 1.5 pills and 4.7 # 7.4 MMEs), and
POD 10 (1.0 # 1.6 pills and 5.0 # 8.0 MMEs).

Pearson correlation coefficient analysis showed no sig-
nificant correlation between age, BMI, race, or sex and
VAS pain scores (P > .05) (Table III). When evaluating
concomitant injuries, we observed no relationship between
bony Bankart lesions, Hill-Sachs lesions, reverse Hill-Sachs
lesions, superior labrum anterior-posterior (SLAP) tears,
anterior labral periosteal sleeve avulsion (ALPSA), glenoid
labral articular disruption (GLAD), or humeral avulsion of

Table I Multimodal nonopioid pain regimen

Postoperative days 1-5
Morning
Ketorolac, 10 mg
Gabapentin, 300 mg*

Methocarbamol, 750 mg
Acetaminophen, 1000 mg

Noon
Ketorolac, 10 mg
Gabapentin, 300 mg
Methocarbamol, 750 mg
Acetaminophen, 1000 mg

Afternoon
Ketorolac, 10 mg
Gabapentin, 300 mg
Methocarbamol, 750 mg
Acetaminophen, 1000 mg

Evening
Ketorolac, 10 mg
Methocarbamol, 750 mg

Postoperative days 6-14
Morning
Meloxicam, 7.5 mg
Methocarbamol, 750 mg
Acetaminophen, 1000 mg

Afternoon
Meloxicam, 7.5 mg
Methocarbamol, 750 mg
Acetaminophen, 1000 mg

Evening
Methocarbamol, 750 mg
Acetaminophen, 1000 mg

The preoperative regimen consisted of oral administration of cele-
coxib, 400 mg; acetaminophen, 975 mg; gabapentin, 300 mg; and
tramadol, 50 mg; as well as intravenous administration of dexa-
methasone, 8 mg. Intraoperative local infiltration analgesia consisted
of 150 mg (30 mL) of ropivacaine, 30 mg (1 mL) of ketorolac, and 1
mg (1 mL) of epinephrine.
*Gabapentin weaning began on postoperative day 6 in the following
manner: 300 mg in the morning and 300 mg in the evening on days 6
and 7, 400 mg in the morning on days 8 and 9, and discontinuation
on day 10.
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the glenohumeral ligament (HAGL) and VAS scores
(P > .05). When correlations related to postoperative opioid
consumption were examined, Pearson correlation coeffi-
cient analysis only demonstrated a significant relationship
between age and MMEs at the end of the study period
(Pearson correlation coefficient ¼ 0.56, P < .01).

Patient-reported adverse events

Evaluation of the duration for which patients reported
adverse events showed no significant differences for
constipation (P ¼ .431), nausea (P ¼ .617), diarrhea (P
¼ .464), upset stomach (P ¼ .567), drowsiness (P ¼
.068), and dizziness (P ¼ .209) (Table IV). There was no

significant difference between cohorts in the mean
number of days patients reported adverse events (3.4 #
2.7 days for opioid group vs. 3.3 # 3.7 days for non-
opioid group, P ¼ .87). The most commonly reported
adverse events in both cohorts were constipation (1.8 #
2.3 days for opioid group and 1.7 # 2.9 days for non-
opioid group), drowsiness (2.4 # 2.8 days and 1.6 # 3.2
days, respectively), and dizziness (0.4 # 1.2 days and 1.1
# 2.5 days, respectively). No patients experienced any
intraoperative or postoperative complications, including
infection, reoperation, and thromboembolism. No patients
in the nonopioid group required emergency opioid anal-
gesia. The nonopioid cohort reported 100% satisfaction
with postoperative pain control.

Table II Demographic characteristics of patients in opioid and nonopioid cohorts

Opioid (n ¼ 24) Nonopioid (n ¼ 24) P value

Age, yr 26.4 # 8.2 25.4 # 9.2 .71
Sex

Male 19 (79.2) 19 (79.2) >.999
Female 5 (20.8) 5 (20.8)

BMI, kg/m2 27.5 # 6.6 27.5 # 7.1 .99
Race .9

White 12 (50.0) 9 (39.1)
African American 8 (33.3) 9 (39.1)
Other 2 (8.3) 2 (8.3)
Unknown 2 (8.3) 4 (16.6)

First-time dislocation
Yes 7 (29.2) 6 (25) .77
No 17 (70.8) 18 (75)

Time since first dislocation, mo 19.9 # 30.6 2.4 # 1.3 .37
No. of dislocations 2.4 # 1.3 2.8 # 2.9 .63
Workers’ compensation

No 24 (100) 24 (100) d
Biceps tenodesis

Yes 0 (0) 0 (0) d
No 24 (100) 24 (100)

ALPSA, GLAD, or HAGL >.999
Yes 5 (20.8) 4 (16.6)
No 19 (79.2) 20 (83.3)

SLAP tear .76
Yes 7 (29.2) 8 (33.3)
No 17 (70.8) 16 (33.3)

Bony Bankart lesion >.999
Yes 4 (16.7) 4 (16.7)
No 20 (83.3) 20 (83.3)

Hill-Sachs lesion .75
Yes 4 (16.7) 6 (25.0)
No 20 (83.3) 18 (75.0)

Reverse Hill-Sachs lesion .49
Yes 0 (0) 2 (8.3)
No 24 (100) 22 (91.7)

No. of suture anchors 3.5 # 1.1 3.6 # 1.1 .79

BMI, body mass index; ALPSA, anterior labral periosteal sleeve avulsion; GLAD, glenoid labral articular disruption; HAGL, humeral avulsion of gleno-
humeral ligament; SLAP, superior labrum anterior-posterior.
Data are presented as mean # standard deviation or number (percentage). P < .05 was deemed statistically significant.
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Discussion

This prospective, observer-blinded, randomized controlled
trial evaluated postoperative pain control following primary
arthroscopic labral surgery using either a nonopioid anal-
gesic protocol or opioid-based analgesic protocol. This
study found that a multimodal nonopioid pain regimen
provided equivalent pain control, an equivalent adverse
reaction profile, and equivalent patient satisfaction when

compared with an opioid-based regimen. Given the
increasing number of narcotic-related deaths in the United
States and the potential for addiction associated with opi-
oids, this study demonstrated that a nonopioid multimodal
pain regimen can effectively manage postoperative pain
following arthroscopic labral surgery and serve as a feasible
replacement for opioid-based analgesia.

There is a paucity of literature that has investigated the
effect of nonopioid pain regimens on pain scores following
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Figure 2 Mean visual analog scale (VAS) pain scores for opioid and nonopioid cohorts in first 10 days postoperatively. Patients in the
nonopioid group reported equivalent pain control to that in the opioid cohort. P < .05 was deemed statistically significant.

Figure 3 Predicted mean daily pain levels for opioid and nonopioid cohorts. Visual analog scale (VAS) scores were significantly different
between cohorts when we controlled for age, sex, body mass index, and race (P < .01). Post-op, postoperative.
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Figure 4 Predicted Patient-Reported Outcomes Measurement Information System Pain Interference (PROMIS PI) computerized adaptive
testing scores for opioid and nonopioid cohorts. When we controlled for age, sex, body mass index, and race between cohorts, the opioid
cohort reported significantly higher postoperative scores compared with the nonopioid cohort (P < .01). Pre, preoperative; Post,
postoperative.

Figure 5 Predicted mean morphine milligram equivalents (MME) for opioid cohort. When we controlled for age, sex, body mass index,
and race, no significant relationship was observed. Post-op, postoperative.
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arthroscopic shoulder labral surgery. In a case series of 141
patients, Moutzouros et al25 evaluated the efficacy of a
multimodal pain regimen following common orthopedic
sports procedures. These procedures included anterior
cruciate ligament reconstruction, rotator cuff repair,
arthroscopic partial meniscectomy, and labral repair. The
mean VAS score for patients undergoing labral repair was
2.9 # 2.1, indicating adequate pain control without the use
of narcotics. In a randomized controlled trial, Elkassabany
et al8 evaluated pain control after arthroscopic shoulder
surgery using a multimodal perioperative pain protocol
consisting of acetaminophen, gabapentin, ketorolac, and
ondansetron. Their study found that, when compared with
the control cohort receiving oxycodone-acetaminophen
postoperatively, patients in the multimodal group had
significantly lower pain scores, were in severe pain for less
time overall, and had a greater percentage of overall pain
relief 24 hours postoperatively (as measured by the Revised
American Pain Society Patient Oriented Questionnaire) (P
< .01). Additionally, Toivonen et al34 performed a ran-
domized prospective study assessing the impact of
nonsteroidal anti-inflammatory drugs and adjunct pain
medication following arthroscopic acromioplasty. They
found that patients who received etoricoxib had signifi-
cantly lower VAS scores at 30, 60, 120, and 180 minutes
following surgery; furthermore, patients consumed less
paracetamol-codeine in the first 7 days postoperatively (P
< .05). In accordance with previous literature, our study
found differences in VAS and PROMIS-PI scores between
patients who received opioids and those who received a
nonopioid multimodal pain regimen. When we controlled
for confounding factors, patients in the nonopioid group
experienced statistically lower VAS pain scores; however,
these values did not reach clinical significance. These
findings illustrate that nonopioid pain management is at
least as effective as traditional opioid management and
postoperative pain can be successfully managed following
arthroscopic labral surgery without using narcotics.

When seeking to manage postoperative pain, it is critical
to strike a balance between the therapeutic benefits of an-
algesics and their adverse effect profile. Studies have
sought to assess the side-effect profile of nonopioid pain
regimens to control postoperative pain in the context of
orthopedic surgery. Moutzouros et al25 performed a case-
series study of 141 patients evaluating adverse events of a

multimodal pain regimen following common orthopedic
sports procedures. They reported that 53.6% of patients did
not experience any adverse events. The most common
adverse events reported were drowsiness (23.5%) and
dizziness (15.7%). Elkassabany et al8 performed a ran-
domized controlled trial evaluating a multimodal pain
regimen following arthroscopic shoulder surgery. Their
investigation found that when compared with patients
receiving narcotics, patients undergoing the multimodal
pain protocol, consisting of acetaminophen, gabapentin,
ketorolac, and ondansetron, showed no significant differ-
ence in nausea, drowsiness, or dizziness. In accordance
with previous literature, our study found that there was no
significant difference in the number of days patients in each
cohort reported adverse events. Additionally, the most
commonly reported adverse events in both cohorts were
constipation, drowsiness, and dizziness. It is important to
highlight that constipation was the most commonly re-
ported adverse drug event even in patients receiving the
nonopioid drug regimen. Although constipation is a com-
mon complaint following the use of narcotics, its presence
in the nonopioid group is likely attributed to the use of
gabapentin, which has been shown to induce constipation in
patients.21 Although these findings demonstrate that post-
operative pain can be managed with a nonopioid regimen
without incurring a significantly increased number of
adverse events, further research is needed evaluating the
use of a bowel regimen in conjunction with the nonopioid
regimen to determine whether the adverse events reported
can be further minimized.

When critically evaluating postoperative pain regimens,
it is important not only to evaluate pain control and the
side-effect profile but also to examine factors that are
contributing to increased pain postoperatively. Durban
et al6 performed a retrospective review of 120 patients
undergoing surgical management for anterior instability
and concomitant SLAP lesions. They demonstrated that
when compared patients with only anterior instability, pa-
tients with concomitant SLAP lesions had more severe
preoperative pain as measured by VAS scores. However, in
a retrospective cohort study of 340 patients, Jildeh et al18

found that when patients who underwent arthroscopic lab-
ral surgery were stratified by shoulder instability pattern,
there was no significant difference in postoperative opioid
consumption between Bankart lesions, Hill-Sachs lesions,
reverse Hill-Sachs lesions, anterior labroligamentous peri-
osteal sleeve avulsion, glenolabral articular disruption, and
humeral avulsion of the glenohumeral ligament (P > .05).
Our investigation found no clinically significant relation-
ship between shoulder injury pattern and postoperative
VAS scores. It should be noted that a patient’s age had a
significant relationship with increased postoperative opioid
consumption. This finding is in accordance with previous
literature demonstrating that age is a predictor for post-
operative morphine requirements.22,31 One possible expla-
nation for this finding is that older patients are more likely

Table III Pearson correlation coefficients between VAS pain
scores and demographic characteristics

Variable Correlation coefficient P value

Age 0.18 .22
Sex –0.05 .74
BMI –0.21 .84
Ethnicity –0.01 .99

VAS, visual analog scale; BMI, body mass index.
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to have received opioids prior to surgical intervention and,
for this reason, were less likely to be opioid naive prior to
surgery.3,10,33 In a retrospective analysis of factors predic-
tive of increased opioid consumption following arthro-
scopic labral surgery, Jildeh et al18 demonstrated that
preoperative opioid use was the greatest risk factor for
increased postoperative opioid consumption. The findings
of our investigation highlight that a patient’s injury pattern
may not be indicative of the postoperative pain experi-
enced, and they further corroborate the relationship be-
tween age and increased postoperative pain. Future
investigations of the effect of age on pain are needed to
elucidate the relationship between age and postoperative
pain after shoulder arthroscopy.

Limitations

There are several limitations present in this study. Owing to
the nature of the study design, it was not possible to
perform this study in a double-blinded fashion, as patients
had to be made aware of the medication being prescribed,
as well as dosing regimens. Although patients’ awareness
of their treatment groups could lead to observation bias,
efforts were made to ensure that all data collection was
performed by blinded observers. It must be noted that this
study was only powered to observe significant differences
in VAS and PROMIS scores and was not sufficiently
powered to discern significant differences between adverse
drug events, mental status changes, postoperative out-
comes, or long-term pain and disability past 10 PODs. A
larger sample size would have been necessary to perform
any form of subgroup analysis. Furthermore, although pa-
tients were instructed to take all medication as prescribed
and not to supplement the analgesic effect with over-the-
counter medication, there was no system in place to
monitor and assess patient compliance. Moreover, it should
be noted that bony Bankart injuries were not excluded, and
patients with bony Bankart lesions may potentially
confound the level of reported pain control as they may

present with higher levels of postoperative pain. All pa-
tients with bony Bankart lesions were managed with suture
anchor–based techniques. Finally, because it would be un-
ethical to withhold pain medication following surgery, it
was not possible to determine the total pain reduction of the
multimodal analgesia protocol. For this reason, standard-of-
care narcotic-based analgesia served as the control group
from which comparisons were made.

Conclusion

This study found that following arthroscopic labral
surgery, a multimodal nonopioid pain regimen provided,
at the minimum, equivalent pain control, an equivalent
adverse reaction profile, and equivalent patient satis-
faction when compared with an opioid-based regimen.
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