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Background: The impact of preoperative opioid use on outcomes after shoulder surgery is unknown.

Purpose/Hypothesis: To examine the role of preoperative opioid use on outcomes in patients after shoulder surgery. We
hypothesized that preoperative opioid use in shoulder surgery will result in increased postoperative pain and functional deficits
when compared with nonuse.

Study Design: Systematic review; Level of evidence, 3.

Methods: A systematic review was performed using the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines. Included were all English-language studies comparing clinical outcomes of shoulder surgery in patients who
used opioids preoperatively (opioid group) as well as patients who did not (nonopioid group) with a minimum follow-up of 1 year.
Outcomes included range of motion, American Shoulder and Elbow Surgeons score, Constant-Murley score, and visual analog
scale for pain. Study quality was evaluated with the Modified Coleman Methodology Score and the MINORS score (Methodological
Index for Non-randomized Studies).

Results: Included were 5 studies (level 2, n ¼ 1; level 3, n ¼ 4): Two studies were on total shoulder arthroplasty, 2 on reverse total
shoulder arthroplasty, 1 on both, and 1 on arthroscopic rotator cuff repair. There were 827 patients overall: 290 in the opioid group
(age, 63.2 ± 4.0 years [mean ± SD]; follow-up, 38.9 ± 7.5 months) and 537 in the nonopioid group (age, 66.0 ± 4.7 years; follow-up,
39.5 ± 8.1 months). The opioid group demonstrated significantly worse pre- and postoperative visual analog scale and Constant-
Murley score pain scores as compared with the nonopioid group. Mean American Shoulder and Elbow Surgeons scores were
significantly lower in the opioid group at pre- and postoperative time points as compared with the nonopioid group (P < .05 for all).
However, both groups experienced similar improvement in outcomes pre- to postoperatively. One study showed that the opioid
group consumed significantly more opioids postoperatively than the nonopioid group and for a longer duration (P < .05). The
overall mean Modified Coleman Methodology Score and MINORS score were 64.2 ± 14 and 15.8 ± 1.0, respectively.

Conclusion: Opioid use prior to various shoulder surgical procedures negatively affected postoperative pain and functionality.
Although the opioid group showed significantly worse scores postoperatively, the groups experienced similar improvements.
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The opioid crisis continues to complicate the pre- and
postoperative management of patients within the orthopae-
dic community.20 According to the US Centers for Disease
Control and Prevention, 400,000 people died from an over-
dose involving any opioid, prescription or illicit, between

1999 and 2017. Orthopaedic surgeons are the third-
highest prescribers of opioids in the United States.34 For
example, in a large prospective study, postoperative opioids
were being prescribed approximately 3 times more than
needed after upper extremity procedures such as shoulder
surgery.13 Furthermore, a similar study found that 30 opi-
oid pills, which is the number most frequently prescribed
after upper extremity surgery, appear to be excessive in
this context and may become a source of diversion.23
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However, with increased awareness, guideline changes, and
patient education, decreases in opioid prescribing are occur-
ring, including within the orthopaedic community.13,27

Although preoperative opioid use has been studied in the
context of total knee and hip arthroplasties, no systematic
review has been conducted to compare patient-reported out-
comes (PROs) in patients undergoing shoulder surgery with
or without preoperative opioid consumption. The purpose of
this study was to compare postoperative outcomes of
patients after shoulder surgery based on preoperative opioid
consumption. We hypothesized that the effects of preopera-
tive opioid use in shoulder surgery will result in increased
postoperative pain and functional deficits when compared
with patients who have not preoperatively used opioids.

METHODS

This systematic review was conducted according to the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines and checklist. Two indepen-
dent reviewers (D.M.J.D and J.-R.S.) searched PubMed,
Embase, and the Cochrane Library for articles published
through March 30, 2020. The following search phrase was
used: preoperative AND opioid AND shoulder. A total of 216
studies were reviewed by title and/or abstract to determine
eligibility based on the following inclusion criteria: studies
reporting pre- and postoperative clinical outcomes of
patients who underwent various shoulder surgical proce-
dures, studies reporting pre- and postoperative PRO scores,
studies comparing patients who took any opioids preopera-
tively and those who did not, minimum 1-year follow-up,
English-language literature, and retrospective and prospec-
tive studies of evidence levels 1 to 4. Exclusion criteria
included cadaveric or animal studies, nonclinical studies,
and case reports. Data extraction was performed indepen-
dently (D.M.J.D.), and when studies were comparative, only
data from the population that met the aforementioned crite-
ria were extracted. Funding and third-party involvement
were not required in this analysis.

Assessment of Study Quality

The quality of study methodology was evaluated using the
Modified Coleman Methodology Score (MCMS) based on a
scaled potential score ranging from 0 to 100. Scores ranging
from 85 to 100 are excellent, 70 to 84 good, 55 to 69 fair, and
<55 poor.6

Risk of bias was assessed using the Methodological Index
for Non-randomized Studies (MINORS score), which

incorporates 8 items to assess overall bias and 12 items in
comparative studies. The MINORS score has scaled poten-
tial scores, ranging from 0 to 16 for noncomparative studies
and 0 to 24 for comparative studies. Each item is scored
0 (not reported), 1 (reported but inadequately), or 2
(reported adequately).26

Reporting Outcomes

The following outcomes were assessed: age, sex, follow-up,
range of motion (ROM), body mass index (BMI), shoulder
surgery type, preoperative opioid use definition, opioid
morphine equivalents, complication rates, comorbidities,
and PRO scores. ROM was based on forward flexion, exter-
nal rotation at the side and at 90� abduction, internal rota-
tion at the side and in abduction, and abduction. PROs
included the Constant-Murley score (CMS),7 visual analog
scale (VAS) for pain,4 Simple Shoulder Test,15 American
Shoulder and Elbow Surgeons (ASES) shoulder score,22

Western Ontario Osteoarthritis of the Shoulder (WOOS),16

and the Single Assessment Numeric Evaluation.33 ROM
and PROs were evaluated both pre- and postoperatively.
Opioid consumptions are converted and reported as mor-
phine equivalents.

Statistical Analysis

The heterogeneity of the overall patient population pre-
vented pooling of outcome data and meta-analysis calcula-
tions. Therefore, descriptive statistics are presented. The
mean values and accompanying standard deviations are
reported for pain scores, functionality scores, and ROM.
Overall improvement is indicated between the pre- and
postoperative time points. Values for Thompson et al28 are
presented as medians, following the format of the authors.

RESULTS

Five studies5,17,18,28,32 (level 3, n ¼ 4; level 2, n ¼ 1) pub-
lished between 2015 and 2019 were included in this study
(Figure 1).

Assessment of Study Quality

Table 1 shows the results of the MCMS and MINORS
scores. The MCMS from the 5 studies (mean, 64.2) indi-
cated fair methodology. The mean MINORS score for com-
parative studies was 15.8.
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Patient Demographics

A total of 827 patients were included in this systematic
review: 290 (35%) preoperative opioid users and 537
(65%) nonusers. Of the opioid group, 128 (43%) were male,
and of the nonopioid group, 311 (59%) were male. Patient
age at the time of the surgery ranged from 58.6 to 68.5 years
for the opioid group and 58.4 to 71.4 for the nonopioid
group. The mean follow-up ranged from 34.0 to 47.2 months

for the opioid group and from 31.5 to 47.2 months for the
nonopioid group (Table 2). All studies analyzed BMI, but
only 1 study18 reported a statistical difference (P ¼ .01)
between the opioid users and those who did not use opiods.
Cheah et al5 reported BMI as >30 and <30. There were 84
patients in the opioid group versus 73 in the nonopioid
group with a BMI >30.

Four studies17,18,28,32 examined comorbidities such as
smoking status, chronic back pain, depression, diabetes,
and heart disease (Table 3). Williams et al32 and Morris
et al18 found significantly higher frequencies of back
pain (P ¼ .007 and P ¼ .004, respectively) and depression
(P < .04 and P ¼ .04) in the opioid group versus the non-
opioid group. However, 3 of these studies17,18,28 showed no
statistically significant differences between groups in
regard to age, sex, follow-up duration, smoking, diabetes,
and heart disease.

Shoulder Diagnoses and Pathologies

Two studies18,28 reported on total shoulder arthroplasty
(TSA), 1 study17 on reverse TSA (RTSA), and 1 study5 on
both these procedures, with an additional study32 on

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.

TABLE 1
Studies: MCMS and MINORS Scoresa

Lead Author (Year)
Procedure

Date Range
Level of
Evidence MCMS MINORS

Cheah (2017)5 2012-2015 3 47 17
Morris (2015)17 2004-2011 3 80 16
Morris (2016)18 NR 3 80 16
Thompson (2019)28 2010-2014 2 64 14
Williams (2019)32 2011-2015 3 50 16

aMCMS, Modified Coleman Methodology Score; MINORS,
Methodological Index for Non-randomized Studies; NR, not
reported.
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arthroscopic rotator cuff repair. Study summaries and opi-
oid user definitions are presented in Table 4.

Surgical Indications

Total Shoulder Arthroplasty

Morris et al18 reported that all 224 patients underwent TSA
for the treatment of primary glenohumeral arthritis. A
total of 22 (9.8%) patients had revision surgery or an intra-
or postoperative complication.

Thompson et al28 stated that all 73 patients underwent
TSA for primary glenohumeral osteoarthritis. Initially, 180
anatomic TSAs were eligible, but 65 were excluded for diag-
noses other than primary glenohumeral osteoarthritis,
such as inflammatory arthritis, revision arthroplasty, post-
traumatic arthritis, and osteonecrosis. Of the 115 patients,
73 (63.5%) met the 2-year follow-up inclusion criteria.

Cheah et al5 did not report the indication for TSA or
RTSA.

Reverse Total Shoulder Arthroplasty

Morris et al17 did not state the indications for RTSA sur-
gery, although exclusion criteria included intra- or postop-
erative complications: dislocation (n ¼ 3), infection (n ¼ 2),

intraoperative humeral fracture (n ¼ 2), acromial stress
fracture (n ¼ 1), and scapular spine stress fracture (n ¼ 1).

Arthroscopic Rotator Cuff Repair

Williams et al32 reported that 200 patients underwent
arthroscopic rotator cuff repair for full- or partial-
thickness tears of the supraspinatus tendon. Exclusion
criteria included patients<18 years old, revision cases, his-
tory of arthroscopic shoulder surgery, and patients without
pre- and postoperative outcomes questionnaires from the
study sample.

Surgical Technique and Prostheses

Total Shoulder Arthroplasty

Morris et al18 reported on the following anatomic TSA sys-
tems: Aequalis, Aequalis Ascend, and Aequalis Ascend Flex
(Tornier). All followed standard surgical techniques and
postoperative rehabilitation protocols.8,9,14

Thompson et al28 noted that the surgical procedures were
performed with the patient in the beach-chair position with
a deltopectoral approach and that muscular paralysis was
used. The subscapularis was managed with tenotomy and
transosseous repair. Humeral stems were noncemented, and

TABLE 2
Patient Demographics of the Included Studiesa

Mean Follow-up, mo Mean Age, y Female/Male, % Mean BMI, kg/m2

Lead Author (Year) No. of Patients User Nonuser User Nonuser User Nonuser User Nonuser

Cheah (2017)5 262 NR NR 64.5 70 55.1/44.9 50.8/49.2 NR NR
Morris (2015)17 68 38.4 37.2 68.5 71.3 65/34 50/50 27.4 29.2
Morris (2016)18 224 36 42 66 67 31/29 47/117 29 32
Thompson (2019)28 73 34 31.5 58.6 63.4 15/11 21/26 32.1 32.3
Williams (2019)32 200 47.2 47.2 58.6 58.4 29/15 67/89 32.6 30

aBMI, body mass index; NR, not reported.

TABLE 3
Patient Comorbidities of the Included Studiesa

Lead Author
(Year)

Smoking Status Chronic Back Pain Depression Diabetes Heart Disease

User Nonuser User Nonuser User Nonuser User Nonuser User Nonuser

Morris
(2015)17

2 (6) 3 (8) 20 (62) 14 (38) 10 (31) 6 (16) 1 (3) 6 (16) 6 (18) 8 (22)

Morris
(2016)18

2 (3) 3 (2) 31 (52) 49 (30) 8 (13) 7 (4) 5 (8) 11 (7) 9 (15) 14 (8)

Thompson
(2019)28

11 (42) 18 (38) NR NR 9 (34) 10 (21) 6 (23) 9 (19) 4 (15) 7 (15)

Williams
(2019)32

9 (20) 16 (10) 17 (38) 28 (17) 12 (27) 21 (13) 10 (22) 28 (17) 4 (9) 16 (10)

Total 24/162 (15) 40/403 (10) 68/136 (50) 91/356 (26) 39/162 (24) 44/403 (11) 22/162 (14) 54/403 (13) 23/162 (14) 45/403 (11)

aValues are reported as No. (%) of patients. NR, not reported.
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glenoid components used a central post with cementing of
the peripheral pegs.

Cheah et al5 did not include details of the surgical
techniques.

Reverse Total Shoulder Arthroplasty

Morris et al17 reported that the Aequalis RTSA system was
used for all patients during the study period. The RTSA
technique used during the study period was well-
described, and a standardized postoperative rehabilitation
protocol was followed.9,14,29

Arthroscopic Rotator Cuff Repair

Details of surgical techniques were not indicated by
Williams et al.32

Clinical Outcomes

Pain Scores

Three studies5,28,32 examined pain using the VAS (Table 5).
Cheah et al5 compared VAS scores of nonopioid users,
short-acting opioid users, and long-acting opioid users pre-
operatively and at 4 postoperative time points (0, 1, 2, and 3
days). Short-acting opioids include oral hydrocodone, oxy-
codone, hydromorphone, and morphine. Long-acting
opioids include extended-release morphine, extended

release oxycodone, methadone, and fentanyl patch (Table
4). The authors stated that preoperatively, the long-acting
opioid users had higher VAS scores than either the
short-acting or the nonuser group, although this was not
significantly different (P ¼ .1). Notably, however, at post-
operative day 1, the long-acting opioid users did have sig-
nificantly higher VAS scores (6.0 ± 1.5) as compared with
the short-acting users (4.9 ± 1.9) and the nonuser group
(4.0 ± 1.8; P < .001). VAS scores were not reported beyond
that of 3 consecutive postoperative days.

Thompson et al28 found that the opioid user group had
significantly worse median VAS scores preoperatively
(P ¼ .02) and postoperatively (P ¼ .001) as compared with
the nonopioid users. Similarly, Williams et al32 found a
trend toward higher VAS scores at pre- and postoperative
time points in the opioid user group; however, these dif-
ferences were not statistically significant (P ¼ .3). Both
studies found no significant differences in VAS score
improvement pre- to postoperatively between groups
(P > .05 for both).

Two studies17,18 examined pain using CMS and the
ASES score (Table 5), finding that the opioid group had
significantly lower preoperative CMS (P < .05) and ASES
(P < .01) outcomes as compared with the nonopioid group.
Only Morris et al18 found that the opioid group had sig-
nificantly lower postoperative CMS (P ¼ .01) and ASES
(P ¼ .02) values versus the nonopioid group. However,
both studies stated that there were no significant differ-
ences in CMS or ASES score improvement pre- to postop-
eratively between groups (P > .05 for both).

TABLE 4
Studies: Summaries and Opioid User Definitionsa

Surgery: Lead Author
(Year)b Surgical Group

Control/Comparison
Group Opioid User Definition

TSA
Morris (2016)18 Patients undergoing TSA for primary

glenohumeral joint osteoarthritis
Preoperative opioid

use: yes vs no
“Do you take narcotic pain medication (codeine or

stronger) for your shoulder—yes or no?”
Thompson (2019)28 Patients undergoing TSA for primary

glenohumeral osteoarthritis
Narcotic vs

nonnarcotic
Narcotic usage was defined as opiate use within

the preceding 3 mo before surgery and excluded
atypical opioid medication (eg, tramadol).

RTSA: Morris (2015)17 Patients undergoing RTSA for rotator
cuff tear arthropathy

Preoperative opioid
use: yes vs no

“Do you take narcotic pain medication (codeine or
stronger) for your shoulder—yes or no?”

TSA/RTSA: Cheat
(2017)5

Patients undergoing TSA or RTSA Short- and long-acting
opioid users vs
nonusers

Patients were stratified by the presence of short-
acting opioids (oral hydrocodone, oxycodone,
hydromorphone, or morphine) or long-acting
opioids (extended-release morphine, extended-
release oxycodone, methadone, or fentanyl
patch) among their home medications at the
time of surgery.

Full- or partial-
thickness
supraspinatus
repair: Williams
(2019)32

Patients undergoing arthroscopic
rotator cuff repair for full- or partial-
thickness supraspinatus tendon
tears

Preoperative opioid
use: yes vs no

Most patients completed a questionnaire, 1
question of which asked, “Do you take narcotic
pain medication?” For patient records in which
this questionnaire was absent or incomplete,
preoperative opioid status was determined by
medication records available in the electronic
medical record at the time of the initial visit.

aRTSA, reverse total shoulder arthroplasty; TSA, total shoulder arthroplasty.
bAll studies were retrospective reviews.
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Functional Scores

Table 6 presents the functional scores. Cheah et al5 stud-
ied TSA and RTSA procedures. Pre- to postoperatively, the
opioid and nonopioid groups showed significant improve-
ments in ASES scores after TSA procedures (P < .003 and
P ¼ .0005, respectively). Likewise, pre- to postoperatively,
the opioid and nonopioid groups showed significant

improvements in ASES scores after RTSA procedures
(P < .0001 for both).

Two studies17,18 reported CMS, ASES, WOOS, and Sin-
gle Assessment Numeric Evaluation scores. Postoperative
ASES and WOOS scores were significantly improved for
both groups (P < .001); however, in the 2 studies, the opioid
group had significantly lower preoperative ASES scores

TABLE 5
Pain Scoresa

User Nonuser

Pain Score: Lead Author (Year) Preoperative Postoperative Change Preoperative Postoperative Change P Valueb

VAS
Cheah (2017)5 4.4 ± 3.6c 4.4c,d 0 3 ± 2.9 3.2d –0.2 NR
Thompson (2019)28,e 6 2 4 5 0 5 >.05
Williams (2019)32 6.7 ± 2.2 3.2 ± 3.0 3.5 4.9 ± 2.6 1.5 ± 2.2 3.4 .3

CMS
Morris (2015)17 2.8 ± 2.4 10.3 ± 5.2 7.5 4.3 ± 3.2 12.4 ± 4.1 8.1 .5
Morris (2016)18 3 ± 2 12 ± 5 9 5 ± 3 13 ± 3 8 >.05

ASES
Morris (2015)17 7 ± 2.3 2.2 ± 2.8 4.8 5.2 ± 3.1 1.0 ± 1.9 4.2 .4
Morris (2016)18 6 ± 3 1 ± 2 5 5 ± 3 1 ± 2 4 >.05

aValues are expressed as mean ± SD, unless noted otherwise. ASES, American Shoulder and Elbow Surgeons; CMS, Constant-Murley
score; NR, not reported; VAS, visual analog scale.

bPre- vs postoperative change between groups.
cLong-acting opioid user.
dPostoperative day 3 (SD not reported).
eMedian values.

TABLE 6
Functional Scoresa

User Nonuser

Functional Score: Lead Author (Year) Preoperative Postoperative Change Preoperative Postoperative Change P Value b

ASES
Cheah (2017)5: TSA 38.3 ± 22.7 72.9 ± 24.7 34.6 34.2 ± 17.6 78.3 ± 28.1 44.1 >.05
Cheah (2017)5: RTSA 31.7 ± 14.5 83.6 ± 15.8 51.9 41.4 ± 20.0 81.8 ± 15.8 40.4 >.05
Morris (2015)17 25.6 ± 13.1 65 ± 26.4 39.4 37.4 ± 18.6 75.8 ± 21.4 38.4 .9
Morris (2016)18 33 ± 19 83 ± 20 50 44 ± 18 89 ± 15 45 >.05
Thompson (2019)28,c 31 61 30 42 91.7 49.7 .01
Williams (2019)32 32.1 ± 16.1 68.4 ± 27.8 36.3 47.6 ± 19.6 85.6 ± 19.3 38 .4

WOOS
Morris (2015)17 79 ± 14.0 33.4 ± 31.6 45.6 67.4 ± 20.2 22.3 ± 21.1 45.1 .9
Morris (2016)18 76 ± 13 19 ± 25 57 62 ± 18 11 ± 16 51 >.05

SANE
Morris (2015)17 27.9 ± 26.4 62.8 ± 32.9 34.9 27.9 ± 24.8 62.1 ± 35.8 34.2 .9
Morris (2016)18 32 ± 28 67 ± 35 35 32 ± 24 71 ± 36 39 >.05

CMS
Morris (2015)17 14.9 ± 8.7 58.8 ± 19.5 43.9 19.4 ± 13.3 67.4 ± 18.5 48 .3
Morris (2016)18 21 ± 16 73 ± 20 52 32 ± 17 82 ± 12 50 >.05
Williams (2019)32 48.3 ± 15.6 81.3 ± 14.1 33 60.1 ± 17.4 86.2 ± 13.1 26.1 .4

SST: Williams (2019)32 4.1 ± 2.5 7.5 ± 3.7 3.4 6.1 ± 3.3 10.2 ± 2.7 4.1 .06

aValues are expressed as mean ± SD. ASES, American Shoulder and Elbow Surgeons; CMS, Constant-Murley score; RTSA, reverse total
shoulder arthroplasty; SANE, Single Assessment Numeric Evaluation; SST, Simple Shoulder Test; TSA, total shoulder arthroplasty; WOOS,
Western Ontario Osteoarthritis of the Shoulder.

bPre- vs postoperative change between groups.
cMedian values.
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(P < .004) and WOOS index (P < .008) than the nonopioid
group. The studies similarly showed that the opioid group
had significantly lower postoperative CMS (P < .04), ASES
scores (P < .01), and WOOS indices (P < .02) when com-
pared with the nonopioid group.

All 5 studies5,17,18,28,32 commented on the difference in
overall ASES score improvement between groups (Table 6).
ASES values from Cheah et al5 were pooled from 59
patients who were followed up for at least 2 years postop-
eratively. Thompson et al28 conducted the only study to
note a significant difference (P ¼ .01) in overall improve-
ment of median ASES scores, showing that the opioid group
had significantly inferior results than the nonopioid group.

Furthermore, all 3 studies17,18,32 that included CMS out-
comes and the 2 studies17,18 with WOOS indices found no
significant differences in overall improvement between
groups.

Range of Motion

Four studies17,18,28,32 measured ROM (Table 7). Morris
et al18 reported that the nonopioid group had significantly
greater preoperative forward flexion (P ¼ .005) and abduc-
tion (P ¼ .03); however, differences in external rotation
were insignificant (P ¼ .6).

Thompson et al28 also found significant improvements in
ROM for the opioid group (internal rotation, P ¼ .001;
external rotation, P ¼ .004; forward flexion, P ¼ .001) and
the nonopioid group (internal rotation, P ¼ .002; external
rotation, P ¼ .001; forward flexion, P ¼ .001) from the pre-
to postoperative period.

Four studies17,18,28,32 commented on the difference in
overall ROM improvement between groups. All studies
stated that there were no significant differences in

improvement between groups for forward flexion, external
rotation, and abduction (P > .05 for all).

Opioid Consumption

Of the 5 studies, 2 indicated the amount of opioid consump-
tion,5,32 both in mean morphine equivalents.

Cheah et al5 found a significant difference in the total
mean morphine equivalents consumed as well as the mean
morphine equivalents consumed on postoperative days 0, 1,
and 2 (P < .001 for all) between groups. The authors stated
that the short- and long-acting opioid users consumed sig-
nificantly higher total amounts than the nonopioid group
(149% and 311% more, respectively; P < .001). The total
morphine equivalents consumed for the nonopioid group
and the short- and long-acting opioid users were 66.9,
111.4, and 208.3, respectively.

Williams et al32 reported the median duration of opioid
therapy, which is the length of time from surgery to the last
filled prescription. For the nonopioid group, the median
duration of opioid therapy was 1 week (range, 0.0-206.6
weeks), which was shorter than that for the opioid group
(12.8 weeks; range, 0.0-55.7 weeks) and was significantly
different (P < .05). The authors also reported that the opioid
group received 1.91 times (95% CI, 1.31-278) more opioids
over a postoperative course of treatment that was 2.73 times
(95% CI, 1.62-4.59) longer than the nonopioid group.

Complications, Revisions, and Failures

Two of 5 studies5,28 compared complication rates between
the groups. Cheah et al5 reported a 7.2% complication rate
in the opioid group as compared with a 7.3% complication
rate in the nonopioid group (P > .99). Additionally, the

TABLE 7
Range of Motiona

User Nonuser

ROM: Lead Author (Year) Preoperative Postoperative Change Preoperative Postoperative Change P Valueb

Forward flexion
Morris (2015)17 40 ± 37 142 ± 30 102 43 ± 51 147 ± 29 104 .9
Morris (2016)18 73 ± 39 155 ± 32 82 89 ± 37 164 ± 13 75 >.05
Thompson (2019)28,c 90 135 45 110 160 50 >.05
Williams (2019)32 120 ± 36 147 ± 22 27 134 ± 31 153 ± 13 19 .3

External rotation
Morris (2015)17 8 ± 16 32 ± 16 24 9 ± 13 27 ± 16 18 .2
Morris (2016)18 11 ± 14 45 ± 13 34 11 ± 15 46 ± 13 35 >.05
Thompson (2019)28,c 30 45 15 30 45 15 >.05
Williams (2019)32 56 ± 18 65 ± 15 9 63 ± 14 67 ± 8 4 .4

Abduction
Morris (2015)17 38 ± 36 136 ± 39 98 42 ± 49 145 ± 30 103 .7
Morris (2016)18 70 ± 39 153 ± 32 83 82 ± 36 164 ± 14 82 >.05
Williams (2019)32 110 ± 37 148 ± 19 38 126 ± 34 151 ± 15 25 .9

Internal rotation: Thompson (2019)28,c 30 60 30 45 60 15 >.05

aValues are reported in degrees as mean ± SD. ROM, range of motion.
bPre- vs postoperative change between groups.
cMedian values.
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reoperation rate was 2.2% in the opioid group and 0.8% in
the nonopioid group (P ¼ .6).

Thompson et al28 reported a complication rate of 14% in
the opioid group and 2% in the nonopioid group (P ¼ .05).

DISCUSSION

Preoperative opioid use has been studied in the context of
total knee and hip arthroplasties, and patients who took
opioids before either procedure experienced worse overall
pain and functional benefits than patients who did not.10,21

Similarly, our study showed that preoperative opioid users
had lower absolute functionality scores and ROM as well as
higher pain scores after shoulder surgery. Differences in
improvement between opioid and nonopioid groups were
not statistically significant, possibly because of the hetero-
geneity of the studies.

Although 2 of our studies5,28 contradicted each other
with respect to preoperative opioid use and increased com-
plication rate, the current literature does indicate that pre-
operative opioid use may increase complication rates. Sing
et al25 showed that preoperative opioid use in total joint
arthroplasties led to longer hospital stays and discharge
to facility and increased incidence of perioperative compli-
cations within 30 days. Ben-Ari et al1 also showed that
patients who underwent revision total knee arthroplasty
within 1 year were more likely to have taken opioids pre-
operatively. Furthermore, Blevins et al3 noted that preop-
erative opioid users had a 35% higher chance of surgical
site infection and a 44% higher chance of surgical revision.

Last, the results of our study demonstrated that preop-
erative opioid users also consumed significantly higher
amounts of opioids after shoulder surgery and required
longer opioid therapy. As previously mentioned, postoper-
ative opioids are being prescribed at rates approximately 3
times more than needed after shoulder surgery.13,23 Addi-
tionally, unused and undisposed opioids are sources of
diversion and contribute to their nonmedical usage and
possibly death from abuse.2,13

Opioid tolerance can arise in the context of overprescrib-
ing and extended therapy. Tolerance is the result of the
mechanisms of opioid-induced hyperalgesia (OIH) as well
as its effects at the mu opioid receptor. The mechanisms of
OIH may be the reason behind opioid tolerance and why
some patients require prolonged opioid therapy. Further-
more, mu opioid receptors express high levels of genetic
variability, suggesting that patients must be analyzed and
counseled on the effects of opioids on a case-by-case basis.
Sex may also be a factor in the differences seen with OIH.24

Although addiction happens to a small percentage of opioid
users, superimposing factors such as prolonged therapy,
repeated administration, and increasingly higher dosage
can precipitate the insidious effects of addiction.30 Keeping
these factors in mind when prescribing opioids is vital for
patient safety and satisfaction.

Recent studies that did not meet inclusion criteria for this
review analyzed the effect of preoperative opioid use on
increased opioid consumption over extended postoperative
periods. In 2 studies, Khazi et al11,12 examined this effect in

patients undergoing TSA, RTSA, and shoulder stabilization
surgery. The incidence of opioid use at 1 year postoperatively
was significantly higher in patients who used opioids
3 months before surgery as compared with those who did not
(P < .0001 in both studies). Both studies also identified sev-
eral factors, including fibromyalgia, obesity, and age <65
years, that conferred increased risk of prolonged postop-
erative opioid use. Furthermore, Nicholson et al19 con-
structed a model to preoperatively predict prolonged
opioid use after shoulder surgery. The study identified
10 risk factors that were significantly associated with pro-
longed opioid use, of which preoperative opioid use and
insurance type were the strongest.

Some progress has been made toward thwarting the opi-
oid crisis, especially within the orthopaedic community.
With preoperative education, significant decreases in the
number of narcotic pills necessary to prescribe have been
shown. Syed et al27 placed patients into a randomized
group that received formal education detailing recom-
mended postoperative opioid usage, adverse effects, depen-
dence, and addiction via a 2-minute narrated video and
handout outlining the risks of narcotic overuse and abuse.
This particularly affected preoperative opioid users
because these patients were 6.8 times more likely to stop
narcotics at their 3-month follow-up visit as compared with
the control group (odds ratio, 6.80; 95% CI, 1.57-29.43; P ¼
.008). On a different front, the importance of multimodal
pain control models, best-practice prescribing strategies,
and consensus protocols by providers has shown promise
in abating the opioid crisis.35 Welton et al31 characterized
the current pain management strategies used peri- and
postoperatively among orthopaedic shoulder surgeons.
Peri- and postoperatively, >90% of survey responders
reported using a standard pain management regimen.
After TSA, short-acting narcotics were prescribed by
93.6% of surgeons, but long-acting narcotics were pre-
scribed by only 13.6%. Also, 44.2% of surgeons stated that
they treated their patients’ pain for 12 weeks before provid-
ing a referral to a pain-management specialist, while 31.5%
did so for 6 weeks. With all of this in mind, future efforts
focused on exploring patient education and proper drug
disposal while creating standardized educational protocols
will be beneficial. Furthermore, because most shoulder sur-
geons already utilize standard pain-management regi-
mens, addressing the efficacy of these protocols and
exploring improvements can be important parts of an effec-
tive strategy to combat the opioid crisis.

Limitations

The strengths of this study include a comprehensive system-
atic review performed by 2 independent reviewers. The lim-
itations should also be noted. All of our studies are
retrospective level 3 and level 2, which means a risk of selec-
tion bias.However, thequalityof study methodology is fair, as
measured by the MCMS. Additionally, 3 studies5,17,18 report-
ing means did not perform tests for normality of their contin-
uous data; thus, the inferences drawn may not be reliable. All
of the studies varied in surgical technique, reported out-
comes, and measured complications. Important to note is the
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variance in comorbidities presented in the patient demo-
graphics. Moreover, chronic back pain and depression were
statistically significant comorbidities associated with preop-
erative opioid use according to Williams et al32 and Morris
et al.18 In futurestudies, controlling for thesevariableswill be
important in exploring the effect of these commonly chronic
conditions on preoperative opioid use.

CONCLUSION

The available data suggest that preoperative opioid use
before various shoulder surgical procedures negatively
affects postoperative pain and functionality. Although the
opioid group showed significantly lower scores, the groups
experienced similar improvements. Preoperative opioid use
may also lead to greater and prolonged postoperative opioid
requirement.
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