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Background: Recent orthopedic research has questioned the effect of opioid use on surgical outcomes.
This study investigated this in the context of arthroscopic rotator cuff repair. We hypothesized that pre-
operative opioid use would be associated with inferior outcomes and greater postoperative opioid requirements.
Methods: A database query identified adult patients with full-thickness or partial-thickness supraspina-
tus tears surgically treated between 2011 and 2015. Preoperative and postoperative outcomes scores (active
range of motion [AROM], American Shoulder and Elbow Surgeons [ASES], Constant scores, Simple Shoul-
der Test [SST], and visual analog scale [VAS] for pain) and postoperative opioid use were retrospectively
recorded. Patients with less than 2 years of follow-up data at the time of the retrospective review were
contacted for prospective ASES, SST, and VAS data collection.

Results: A total of 200 patients, 44 of whom received opioids preoperatively, were identified for inclu-
sion. Patients prescribed preoperative opioids had consistently inferior preoperative and postoperative outcomes
scores; however, the magnitudes of improvement were not significantly different between groups. Post-
operatively, patients in the preoperative opioid group received 1.91 (95% confidence interval, 1.31-2.78)
times more opioids over a postoperative course of treatment that was 2.73 (95% confidence interval, 1.62-
4.59) times longer. In addition to having a greater proportion of women, this group also had significantly
higher rates of certain comorbidities, including back pain, depression, degenerative joint disease, and chronic
pain conditions.

Conclusions: All patients demonstrated significant improvements in outcomes scores after surgical repair
that were not significantly different between groups. However, patients taking opioids preoperatively did
not ultimately reach the same level of functionality and had substantially greater opioid requirements
postoperatively.

Level of evidence: Level IIT; Retrospective Cohort Comparison; Treatment Study
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unilateral shoulder pain, Yamaguchi et al'® reported a 33.8%
and 30.1% incidence of unilateral and bilateral rotator cuff
tears, respectively. Treatment options for such injuries range
from nonoperative conservative management to early surgi-
cal intervention and arthroscopic repair. When surgical repair
is indicated, several factors influence the success of the pro-
cedure and postoperative function of the patient.

To date, researchers have evaluated several variables in-
fluencing postoperative outcomes, including patient-related
and surgeon-related factors. Injury characteristics, includ-
ing tear size, fatty infiltration, rotator cuff atrophy, tendon
retraction, and other patient-related factors, including age,
smoking, osteoporosis, hypercholesterolemia, and diabetes,
have been associated with impaired healing and inferior
outcomes."” Additional research has begun to focus on other
potential prognostic factors, including preoperative treat-
ment strategies and medications. For example, the preoperative
use of nonsteroidal anti-inflammatory drugs, steroid injec-
tions, and narcotics may be useful in predicting postoperative
outcomes and potentially guiding treatment strategies.'>*%"!?

Considering the current opioid epidemic and its particu-
larly significant implications for the specialty of orthopedics,
several investigations have questioned the influence of opioid
use on surgical outcomes, particularly in the context of total
joint arthroplasty. Collectively, these studies suggest that pre-
operative opioid use is associated with inferior outcomes,
increased postoperative pain management requirements, and
a common pattern of comorbidities, including increased fre-
quencies of back pain and psychiatric diagnoses.™'%>!41?

The present study investigated this relationship in a patient
sample undergoing arthroscopic rotator cuff repair. We hy-
pothesized that patients taking opioids preoperatively would
have inferior postoperative outcomes and require signifi-
cantly more opioids postoperatively compared with individuals
who were not taking opioids before the operation.

Materials and methods

Study sample and data collection

This was a retrospective comparative study. Electronic patient records
were queried to identify adults with full-thickness or partial-
thickness tears of the supraspinatus tendon who were treated with
arthroscopic rotator cuff repair performed by a single hand and upper
extremity fellowship-trained orthopedic surgeon (S.I.G.) between
2011 and 2015. Exclusion criteria were patients aged younger than
18 years at the time of surgery, revision cases, patients with previ-
ous arthroscopic shoulder surgery, and patients without preoperative
and postoperative outcomes questionnaires from the study sample.

After the patient sample was identified, we collected a prede-
termined, standardized set of patient data, including sex, age at the
time of surgery, preoperative treatments, preoperative and postop-
erative opioid use (medication, dose, and duration), surgical procedure
details, select medical comorbidities before surgery, and other data.
Data collection included all opioid medications with established mor-
phine equivalent conversions. Recorded comorbidities included
alcohol abuse, back pain, chronic pain conditions, depression,

diabetes, degenerative joint disease, heart disease, hyperlipidemia,
hypertension, smoking status, and the use of select medications, in-
cluding antidepressants/anxiolytics (including benzodiazepines),
neuroleptics, nonsteroidal anti-inflammatory drugs, and oral
corticosteroids.

Preoperative and postoperative measurements were collected for
the American Shoulder and Elbow Surgeons (ASES) Standardized
Shoulder Assessment Form, Constant scores, Simple Shoulder Test
(SST) scores, visual analog scale pain scores (VAS), and active range
of motion (AROM) values from standardized patient question-
naires and clinical measurements. Constant scores were normalized
for age according to methods described by Katolik et al.®

Patients were divided into 2 groups by preoperative use of opioids.
Most patients completed a questionnaire, one 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. Due to the limited avail-
ability and reliability of information regarding preoperative
prescriptions, distinctions were not made based on the quantity or
duration of preoperative opioid use.

One investigator (B.T.W.) extracted all information from patient
records and operative reports and compiled it in a standardized,
deidentified data sheet. We performed prospective collection of select
subjective outcomes for patients for whom less than 2 years of final
follow-up data was available in the electronic medical record. Pro-
spective data collection was accomplished by telephone and mailed
questionnaires, including ASES, SST, and VAS assessments. A
minimum of 2-year follow-up data for ASES, SST, and VAS scores
was required for inclusion; therefore, patients lost to follow-up were
excluded from the analysis. We used strength components, calcu-
lated Constant scores, and AROM measurements from each patient’s
last clinic appointment deemed “end of healing.” The mean length
of follow-up for specific outcomes scores is noted in the Results.

Statistical methods

Patient sample sizes were comparable to prior similar studies.'®'

Patient demographic information and frequencies of select
comorbidities for the 2 groups were compared using Wilcoxon rank
sum tests for continuous variables (age, body mass index [BMI])
and Fischer exact tests for categorical variables (sex, comorbidity
indicators). For outcomes, improvements in scores were compared
between preoperative opioid and no-preoperative opioid groups using
Wilcoxon rank sum tests. Biostatisticians also performed a weighted
analysis to adjust for possible selection bias. Propensity scores were
calculated using a logistic regression model for preoperative opioid
use with age, sex, BMI, back pain, depression, and chronic pain as
predictors.

Inverse propensity score weighting is a form of covariate ad-
justment often used in observational studies subject to selection bias
between comparison groups. The propensity score is the predicted
probability of receiving treatment (preoperative opioid use in our
study) that is estimated using logistic regression. Patients are then
given a weight that corresponds to their baseline probability of re-
ceiving treatment. The weights act to create a pseudopopulation with
nearly perfect covariate balance between comparison groups (as if
the study were randomized). Propensity score weighting is similar
to matching; however, the benefit is that the analysis incorporates
data from all study participants. Multiple linear regression (weighted
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by the inverse propensity score) was used to model shoulder score
improvement with preoperative opioid use as the main predictor and
additionally controlling for the baseline outcome score and post-
operative opioid quantity (milligram morphine equivalents).
Postoperative morphine equivalents and duration of postoperative
opioid therapy outcomes were modeled similarly using weighted
linear regression with preoperative opioid use as the only predic-
tor; however, each outcome was log-transformed to better
accommodate the regression assumption of normality.

All statistical analyses were performed using R 3.3.1 software
(R Foundation for Statistical Computing, http://www.R-project.org).
All P values were 2-sided, and P values of <.05 were considered
statistically significant. Analyses included patients with incom-
plete or missing data where data were available. Tables include the
frequency of missing data in the results.

Results
Patient demographics and comorbidities

A total of 200 patients (200 shoulders) satisfied the criteria
for inclusion in the final analysis. Of the 200 patients, 44 pa-
tients were prescribed opioids preoperatively for pain, and
the remaining 156 were not prescribed opioids preopera-
tively. The demographic information for the 2 groups is
summarized in Table I. The mean lengths of follow-up for
subjective patient-reported outcomes assessed by telephone
and mailed questionnaires (ASES, SST, and VAS) were 47.2
(standard deviation [SD], 15.4) months for the no-preoperative
opioid group and 47.2 (SD, 14.7) months for preoperative
opioid group. For metrics requiring measurements per-
formed in the clinic, including Constant scores and AROM,
lengths of follow-up were equivalent to the time points deemed
“end of healing.” These values were 10.4 (SD, 4.8) months
for the no-preoperative opioid group and 11.7 (SD, 6.8) months
for preoperative opioid group. Frequencies of select
comorbidities can be found in Table II. Notable statistically
significant differences between groups included a greater pro-
portion of women and increased frequencies of back pain,
depression, use of antidepressants or anxiolytics, or both, de-
generative joint disease, and chronic pain conditions in the
preoperative opioid group. The preoperative opioid group also

Table I  Patient demographic information

Variable All Preoperative opioid use P value
No Yes
(N=200) (n=156) (n=44)

Age, yr 58.4 (10.1) 58.4 (10.2) 58.6 (9.6) .864
Sex

Male 104 (52.0) 89 (57.1) 15 (34.1) .010

Female 96 (48.0) 67 (42.9) 29 (65.9) —
BMI, kg/m? 30.6 (6.1) 30.0 (5.6) 32.6 (7.4) .061

BMI, body mass index.
Age and BMI are presented as mean (standard deviation). Sex compo-
sition of each group is presented as number (%).
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Table IT  Frequency of select comorbidities and other patient
medications
Comorbidity All Preoperative P value
opioid use
No Yes
(N=200) (n=156) (n=44)

Back pain 45 (22.5) 28 (17.9) 17 (38.6) .007
Chronic pain 20 (10.0) 7 (4.5) 13 (29.5) <.001
Depression 33 (16.5) 21 (13.5) 12 (27.3) .038
Diabetes 38 (19.0) 28 (17.9) 10 (22.7) .515
Degenerative 164 (82.0) 123 (78.8) 41 (93.2) .028

joint disease
Heart disease 20 (10.0) 16 (10.3) 4 (9.1) >.999
Hyperlipidemia 81 (40.5) 64 (41.0) 17 (38.6) .863
Hypertension 80 (40.0) 59 (37.8) 21 (47.7) .296
Alcohol abuse 5 (2.5) 4(2.6) 1(2.3) =.999
Antidepressants/ 67 (33.5) 42 (26.9) 25 (56.8) <.001

anxiolytics
Neuroleptics 6 (3.0) 5(3.2) 1(2.3) =.999
NSAIDs 150 (75.0) 115 (73.7) 35 (79.5) .555
Oral 14 (7.0) 8(5.1) 6 (13.6) .086

corticosteroids
Smoking status 25(12.5) 16 (10.3) 9 (20.5) .118

NSAIDs, nonsteroidal anti-inflammatory drugs.
Data are presented as number (%).

had a slightly higher BMI; however, this difference did not
reach statistical significance.

Active range of motion

Both groups demonstrated statistically significant improve-
ments in all tested planes of motion. On average, patients in
the preoperative opioid group demonstrated greater preop-
erative limitations in abduction and forward elevation.
However, the magnitudes of improvement between preoper-
ative and postoperative AROM for all planes of motion were
not significantly different between groups based on weighted
analysis. Additional details regarding preoperative and post-
operative AROM for both groups are summarized in Fig. 1
and Table III.

Outcomes scores

As observed with AROM, both groups demonstrated signif-
icant improvements in all outcomes measures after rotator cuff
repair. Patients receiving preoperative opioids had inferior pre-
operative and postoperative outcomes scores; however, the
magnitude of improvement was not significantly different
between the groups for any outcomes scale assessed. Spe-
cific preoperative and postoperative values for each outcomes
instrument are detailed in Table IV and Figs. 2-5.
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Figure 1  Preoperative and postoperative active range of motion (AROM). ABD, abduction; ER, external rotation; FE, forward elevation.
Data are presented as the mean and standard deviation (error bars).

Table III  Preoperative and postoperative active range of motion

Variable No preoperative opioid use Preoperative opioid use P value*
Pre Post A Pre Post A (A)
Abduction
Mean (SD), ° 126 (34) 151 (15) 25 (32) 110 (37) 148 (19) 40 (35) .897
No. missing 0 1 1 0 1 1 —
External rotation (side)
Mean (SD), ° 63 (14) 67 (8) 4 (14) 56 (18) 65 (15) 9 (23) 405
No missing 0 0 0 0 1 1 —
External rotation (90°)
Mean (SD), ° 78 (15) 83 (11) 6 (16) 74 (18) 83 (15) 8 (24) .281
No. missing 8 0 8 4 1 5 —
Forward elevation
Mean (SD), °© 134 (31) 153 (13) 19 (27) 120 (36) 147 (22) 27 (36) 314
No. missing 0 0 0 0 0 0 —

SD, standard deviation.
* Reported P values are from inverse propensity weighted linear regression analysis to control for baseline outcomes scores and postoperative mor-
phine equivalents

Table IV  Preoperative and postoperative outcomes scores

Outcome assessment No preoperative opioid use Preoperative opioid use P value*
Pre Post A Pre Post A (A)
ASES
Mean (SD) 47.6 (19.6)  85.6 (19.3)  37.9 (21.5)  32.1(16.1) 68.4 (27.8)  36.4 (28.6)  .351
No. Missing 0 1 1 0 0 0 —
Constant (normalized for age)
Mean (SD) 60.1 (17.4)  86.2 (13.1)  26.7 (17.0)  48.3 (15.6)  81.3 (14.1)  31.8 (19.5)  .350
No. missing 10 9 18 4 6 10 —
Simple Shoulder Test
Mean (SD) 6.1(3.3)  10.2 (2.7) 4.1 (3.6) 4.1 (2.5) 7.5 (3.7) 3.5(3.9)  .057
No. missing 0 0 0 0 0 0 —
Visual analog scale
Mean (SD) 4.9 (2.6) 1.5(2.2)  —3.4(3.0) 6.7 (2.2) 3.2(3.0) -3.4(3.2)  .340
No. missing 0 0 0 0 0 0 —

ASES, American Shoulder and Elbow Surgeons; SD, standard deviation.
* Reported P values are from inverse propensity weighted linear regression analysis to control for baseline outcomes scores and postoperative mor-
phine equivalents.
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Figure 2  Preoperative and postoperative American Shoulder and

Elbow Surgeons (ASES) scores. Data are presented as the mean and
standard deviation (error bars).
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Figure 3  Preoperative and postoperative Constant scores. Data are
presented as the mean and standard deviation (error bars).
SST Scores
12
10
-1}
£
=
&
e 6
o
T 4
c
=
= 2
0
> Preoperative Postoperative ASST
No Preoperative Opioids M Preoperative Opioids
Figure 4 Preoperative and postoperative Simple Shoulder Test

(SST) scores. Data are presented as the mean and standard devia-
tion (error bars).

Postoperative opioid use

Patients in the preoperative opioid group required both a sig-
nificantly greater quantity and a longer duration of
postoperative opioid therapy. The median duration of therapy,
as indicated by the length of time from surgery to the last
filled prescription, was 1.0 week (range, 0.0-206.6 weeks) for
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Figure 5 Preoperative and postoperative visual analog scale (VAS)

pain scores. Data are presented as the mean and standard devia-
tion (error bars). *AVAS (postoperative minus preoperative VAS)
were reported as absolute values for graphical representation.

the no-preoperative opioid group compared with 12.8 weeks
(range, 0.0-55.7 weeks) for the preoperative opioid group
(Fig. 6). Due to a non-normal distribution, postoperative opioid
duration and morphine equivalents (mg) were log-transformed
before inverse propensity weighted linear regression analy-
ses. The exponentiated regression coefficients are interpretable
as ratios. On average (log-transformed), patients in the pre-
operative opioid group received 1.91 (95% confidence interval,
1.31-2.78) times more opioids over a postoperative course of
treatment that was 2.73 (95% confidence interval, 1.62-
4.59) times longer than patients who did not take opioids
preoperatively.

Discussion

The present study attempted to investigate the influence of pre-
operative opioid use on both outcomes and opioid needs after
arthroscopic rotator cuff repair. Overall, patients prescribed
opioids preoperatively presented with inferior baseline scores
and AROM before surgery. Although these absolute discrep-
ancies in outcomes and AROM between groups remained
consistent through the final follow-up, the magnitudes of im-
provements were not significantly different for any of the
reported measures. The preoperative opioid group did, however,
have a significantly greater opioid demand postoperatively as
measured by overall quantity and duration of therapy.

This study expands upon previous similar research that has
questioned the influence of preoperative opioid use on out-
comes after orthopedic procedures. Recently, investigators have
repeatedly asked these questions in the context of various total
joint arthroplasty procedures. Franklin et al’ retrospectively
analyzed 6364 primary unilateral total knee arthroplasty pro-
cedures. Patients who used narcotics before surgery were more
likely to be using narcotics at 12 months postoperatively and
more likely to be dissatisfied with their outcome.’ Zywiel et al'"’
later compared outcomes after total knee arthroplasty for pa-
tients who reported regular use of opioid medications relative
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Figure 6  Total postoperative morphine equivalents and duration of postoperative opioid therapy. The horizontal line in the middle of each
box indicates the median, the top and bottom borders of the box mark the 75th and 25th percentiles, respectively, and the vertical lines
mark the maximum and minimum values within the boundary of +/- 1.5 times the interquartile range. The circles indicate outliers.

to a nonopioid control group. Despite no significant differ-
ence in preoperative scores, patients taking preoperative opioids
had significantly lower Knee Society scores at the final follow-
up. Patients in the preoperative opioid group also had
significantly longer postoperative hospital stays, required sig-
nificantly more revisions for recalcitrant pain or stiffness, and
were more frequently referred for pain management. With
respect to comorbidities, Zywiel et al'’ reported a higher prev-
alence of antidepressant and anxiolytic medication use in the
preoperative opioid group, which was similarly noted in other
studies, including the present patient sample.

Pivec et al'* subsequently asked a similar question in a
sample of patients undergoing total hip arthroplasty. In their
sample, patients reporting preoperative opioid use had sig-
nificantly worse outcomes at the final follow-up, as indicated
by Harris Hip Scores. Patients in the opioid group also had
significantly longer postoperative hospital stays, greater post-
operative opioid consumption, and a greater proportion that
continued opioid therapy until the final follow-up. Furthermore,
investigators again described a greater proportion of psychi-
atric conditions in the preoperative opioid group.

Additional studies have continued to elaborate on these
findings to identify other opioid-associated postoperative com-
plications and patient risk factors correlated with opioid abuse
and dependence. Cozowicz et al’ recently investigated
1,035,578 lower joint arthroplasties and 220,953 spine fusions.
When data were analyzed by quartile of postoperative opioid
therapy, these investigators found that the highest number of
opioid prescriptions was associated with increased odds of
deep venous thrombosis, postoperative infection, and in-
creased gastrointestinal, urinary, and respiratory complications.

Menendez et al’ conducted a similar investigation that
sought to determine the prevalence of opioid abuse and de-
pendence in patients undergoing major elective orthopedic

surgery, the risk factors for dependence, and the effect on out-
comes. In their patient sample, opioid abuse and dependence
were associated with increased inpatient mortality and mor-
bidity, including induced mental disorder, respiratory failure,
surgical site infection, mechanical ventilation, pneumonia,
myocardial infarction, and postoperative ileus or other gas-
trointestinal events. Abuse and dependence were also associated
with increased risk of prolonged stay, nonroutine disposi-
tion at discharge, and failure to rescue. Investigators also found
that high-risk opioid users were more likely younger, male,
nonwhite, spine patients receiving Medicaid, with pre-
existing mental health, and substance abuse disorders.

In the specific context of orthopedic shoulder operations,
a recent pair of studies investigated this effect on both ana-
tomic and reverse total shoulder arthroplasty and reached
similar corroborating conclusions.'™'” In the case of reverse
total shoulder arthroplasty, patients taking preoperative opioids
were found to have significantly inferior preoperative scores
for Constant-Pain, ASES, ASES-Pain, and the Western Ontario
Osteoarthritis Shoulder index.'” These differences were largely
maintained throughout the postoperative period; however, the
authors emphasized that the magnitudes of improvement
between the preoperative assessment and final follow-up were
nearly identical for both groups.

In a subsequent study, Morris et al'* investigated the in-
fluence of preoperative opioid use in a sample of patients
undergoing anatomic total shoulder arthroplasty. Similarly,
patients taking opioids preoperatively had significantly in-
ferior scores for all patient-reported measures, aside from the
Single Assessment Numeric Evaluation (SANE) score. Like-
wise, these discrepancies between groups persisted in the
postoperative period, again, with comparable magnitudes of
postoperative improvement between groups. In this second
study, however, the authors reported differences in select
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comorbidities, including a significantly higher average BMI
and greater prevalence of chronic back pain and depression
in the preoperative opioid group. They also noted that the no-
preoperative opioid group had a greater portion of men.

Most recently, Westermann et al'” conducted a large ret-
rospective analysis of 29,827 patients who underwent
arthroscopic rotator cuff repair with the purpose of analyz-
ing postoperative opioid consumption and identifying patient
factors associated with prolonged postoperative use. The
authors noted that 43% of patients had filled an opioid pre-
scription in the 3 months before surgery. Patients in their
sample prescribed opioids <1 month preoperatively were 3.04
times more likely to require opioids at 3 months postopera-
tively. This risk was even greater (7.45 times) for patients
prescribed opioids between 1 and 3 months preoperatively.
They also noted that psychiatric conditions, low back pain,
and myalgias were also associated with longer durations of
postoperative opioid therapy.

Lastly, research has also attempted to identify trends in
both the quantity and duration of opioid therapy after common
surgical procedures. Scully et al'® conducted one such study
with the goal of determining the adequacy of postoperative
opioid therapy based on rates of prescription refills. In pa-
tients undergoing rotator cuff repair, the median length of initial
therapy was 5 days, and 36% of these patients received 1 or
more refills. The median time to the first refill was 8 days,
with a median duration of 5 days. In the present patient sample,
the median length of time between surgery and the last filled
opioid prescription was 1.0 week (range, 0.0-206.6 weeks)
for the no-preoperative opioid group and 12.8 weeks (range,
0.0-55.7 weeks) for the preoperative opioid group.

Overall, the results observed in the present study sample
are consistent with the trends established in previous inves-
tigations. In addition to inferior outcomes and greater
postoperative opioid therapy requirements, prior studies have
also identified trends similar to the present study with respect
to patient demographics and comorbidities. Specifically, pa-
tients taking preoperative opioids across a variety of procedures
commonly had an increased prevalence in obesity (BMI), back
pain, depression, anxiety, and psychiatric conditions.”!>!*!71?
Morris et al'? also noted that men were less likely to be pre-
scribed preoperative opioids. Similarly, preoperative opioid
use, back pain, and depression have been associated with in-
creased postoperative opioid use in arthroscopic rotator cuff
repair patients.'” These trends were also observed in the current
study sample.

Collectively, these data provide additional clinically rel-
evant information describing this specific patient population
that may help guide clinical and surgical decision making.
Patients taking preoperative opioids clearly benefit from
surgery with an approximately equal magnitude of improve-
ment; however, providers may need to temper postoperative
expectations, either based on lower baseline functionality or
potentially due to the constellation of comorbidities present
in this patient population. Furthermore, and potentially more
importantly, patients prescribed opioids preoperatively should

receive special postoperative considerations and counsel-
ling regarding multimodal pain management to help reduce
the quantity and duration of opioid therapy while achieving
adequate analgesia.

We acknowledge that the present study is not without some
limitations. Foremost, this study was a retrospective review
of patient records lacking any prospective randomization. Con-
sequently, the nonrandom samples were somewhat imbalanced
with respect to select patient factors and comorbidities, in-
cluding sex, back pain, depression, degenerative joint disease,
and chronic pain conditions. However, these differences were
consistent with previous research and provided valuable in-
sights into the complexity of these patients. Nonetheless, we
attempted to account for these differences through the de-
scribed weighted statistical analyses. In addition, analysis was
limited to the information available in electronic medical
records, which had several implications. We excluded pa-
tients with incomplete or absent preoperative questionnaires,
less than 2 years of follow-up, and patients lost to follow-
up via telephone or mail.

Secondly, due to the available data, we did not stratify pre-
operative opioid status based on medication type, quantity,
or duration of preoperative therapy. Similarly, quantifica-
tion of postoperative opioid use was limited to the prescriptions
listed in patient electronic medical records. We were thus
unable to account for patients not completing all prescribed
opioids or patients who may have obtained opioids illegally
or from other providers outside of our medical system. Like-
wise, the analysis included all prescriptions filled after surgery
and before the final follow-up; therefore, the analysis did not
make distinctions between prescriptions from other provid-
ers or potentially for other conditions.

Lastly, we acknowledge that prospective collection of data
via telephone and mailed questionnaires only included sub-
jective patient-reported outcomes (ASES, SST, and VAS) and
did not include the collection of important AROM and strength
data only abstracted from each patient’s last clinic visit.

Despite these limitations, we believe the present study pro-
vides valuable information regarding the treatment of what
may likely become an increasingly relevant patient popula-
tion. However, additional prospective research is necessary
to further determine and isolate the influence of opioids on
postoperative outcomes.

Conclusion

Overall, patients experienced significant improvements in
outcomes scores after arthroscopic rotator cuff repair, and
the average magnitude of improvement after surgery was
not significantly different between groups. However, pa-
tients taking opioids preoperatively required a significantly
greater quantity and longer duration of postoperative opioid
therapy and did not ultimately reach the same level of func-
tionality, as indicated by final follow-up outcomes scores.



460 B.T. Williams et al.
7. Inderhaug E, Kollevold KH, Kalsvik M, Hegna J, Solheim E.
ACknOWledgmentS Preoperative NSAIDs, non-acute onset and long-standing symptoms

The authors acknowledge Dr Sergey Tarima and Lisa Rein,
of the Biostatistics Department, for their assistance with
statistical analysis.

Disclaimer

Funding for this submission was provided by the
Medical College of Wisconsin, Department of Orthopae-
dic Surgery.

The authors, their immediate families, and any re-
search foundation with which they are affiliated
have not receive any financial payments or other benefits
from any commercial entity related to the subject of this
article.

References

1. Boileau P, Brassart N, Watkinson DJ, Carles M, Hatzidakis AM,
Krishnan SG. Arthroscopic repair of full-thickness tears of the
supraspinatus: does the tendon really heal? J Bone Joint Surg Am
2005;87:1229-40. http://dx.doi.org/10.2106/JBJS.D.02035

2. Chung SW, Oh JH, Gong HS, Kim JY, Kim SH. Factors affecting rotator
cuff healing after arthroscopic repair: osteoporosis as one of the
independent risk factors. Am J Sports Med 2011;39:2099-107. http:/
dx.doi.org/10.1177/0363546511415659

3. Cozowicz C, Olson A, Poeran J, Morwald EE, Zubizarreta N, Girardi
FP, et al. Opioid prescription levels and postoperative outcomes in
orthopedic surgery. Pain 2017;158:2422-30. http://dx.doi.org/10.1097/
j-pain.0000000000001047

4. Djahangiri A, Cozzolino A, Zanetti M, Helmy N, Rufibach K, Jost B,
et al. Outcome of single-tendon rotator cuff repair in patients aged older
than 65 years. J Shoulder Elbow Surg 2013;22:45-51. http://dx.doi.org/
10.1016/j.jse.2012.03.012

5. Franklin PD, Karbassi JA, Li W, Yang W, Ayers DC. Reduction in
narcotic use after primary total knee arthroplasty and association with
patient pain relief and satisfaction. J Arthroplasty 2010;25(Suppl.):12-6.
http://dx.doi.org/10.1016/j.arth.2010.05.003

6. Gulotta LV, Nho SJ, Dodson CC, Adler RS, Altchek DW, MacGillivray
JD, et al. Prospective evaluation of arthroscopic rotator cuff repairs at
5 years: part II—prognostic factors for clinical and radiographic
outcomes. J Shoulder Elbow Surg 2011;20:941-6. http://dx.doi.org/
10.1016/j.jse.2011.03.028

10.

12.

13.

14.

15.

16.

17.

18.

19.

predict inferior outcome at long-term follow-up after rotator cuff repair.
Knee Surg Sports Traumatol Arthrosc 2017;35:2067-72. http://
dx.doi.org/10.1007/s00167-015-3845-8

. Katolik LI, Romeo AA, Cole BJ, Verma NN, Hayden JK,

Bach BR. Normalization of the Constant score. J Shoulder
Elbow Surg 2005;14:279-85. http://dx.doi.org/10.1016/j.jse.2004
.10.009

. Menendez ME, Ring D, Bateman BT. Preoperative opioid misuse is

associated with increased morbidity and mortality after elective
orthopaedic surgery. Clin Orthop Relat Res 2015;473:2402-12. http:/
dx.doi.org/10.1007/s11999-015-4173-5

Morris BJ, Laughlin MS, Elkousy HA, Gartsman GM, Edwards TB.
Preoperative opioid use and outcomes after reverse shoulder arthroplasty.
J Shoulder Elbow Surg 2015;24:11-6. http://dx.doi.org/10.1016/
jjse.2014.05.002

. Morris BJ, Mir HR. The opioid epidemic: impact on orthopaedic surgery.

J Am Acad Orthop Surg 2015;23:267-71. http://dx.doi.org/10.5435/
JAAOS-D-14-00163

Morris BJ, Sciascia AD, Jacobs CA, Edwards TB. Preoperative opioid
use associated with worse outcomes after anatomic shoulder arthroplasty.
J Shoulder Elbow Surg 2016;25:619-23. http://dx.doi.org/10.1016/
j.jse.2015.09.017

Nho SJ, Brown BS, Lyman S, Adler RS, Altchek DW,
MacGillivray JD. Prospective analysis of arthroscopic rotator
cuff repair: prognostic factors affecting clinical and ultrasound outcome.
J Shoulder Elbow Surg 2009;18:13-20. http://dx.doi.org/10.1016/
j-jse.2008.05.045

Pivec R, Issa K, Naziri Q, Kapadia BH, Bonutti PM, Mont MA.
Opioid use prior to total hip arthroplasty leads to worse clinical outcomes.
Int Orthop 2014;38:1159-65. http://dx.doi.org/10.1007/s00264-014
-2298-x

Sambandam SN, Khanna V, Gul A, Mounasamy V. Rotator cuff tears:
an evidence based approach. World J Orthop 2015;6:902-18. http://
dx.doi.org/10.5312/wjo.v6.i111.902

Scully RE, Schoenfeld AJ, Jiang W, Lipsitz S, Chaudhary MA, Learn
PA, et al. Defining optimal length of opioid pain medication prescription
after common surgical procedures. JAMA Surg 2018;153:37-43.
http://dx.doi.org/10.1001/jamasurg.2017.3132

Westermann RW, Anthony CA, Bedard N, Glass N, Bollier M, Hettrich
CM, et al. Opioid consumption after rotator cuff repair. Arthroscopy
2017;33:1467-72. http://dx.doi.org/10.1016/j.arthro.2017.03.016
Yamaguchi K, Ditsios K, Middleton WD, Hildebolt CF, Galatz LM,
Teefey SA. The demographic and morphological features of rotator cuff
disease. A comparison of asymptomatic and symptomatic shoulders. J
Bone Joint Surg Am 2006;88:1699-704. http://dx.doi.org/10.2106/
JBJS.E.00835

Zywiel MG, Stroh DA, Lee SY, Bonutti PM, Mont MA. Chronic opioid
use prior to total knee arthroplasty. J Bone Joint Surg Am 2011;93:1988-
93. http://dx.doi.org/10.2106/JBJS.J.01473


http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0010
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0010
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0010
http://dx.doi.org/10.2106/JBJS.D.02035
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0015
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0015
http://dx.doi.org/10.1177/0363546511415659
http://dx.doi.org/10.1177/0363546511415659
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0020
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0020
http://dx.doi.org/10.1097/j.pain.0000000000001047
http://dx.doi.org/10.1097/j.pain.0000000000001047
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0025
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0025
http://dx.doi.org/10.1016/j.jse.2012.03.012
http://dx.doi.org/10.1016/j.jse.2012.03.012
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0030
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0030
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0030
http://dx.doi.org/10.1016/j.arth.2010.05.003
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0035
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0035
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0035
http://dx.doi.org/10.1016/j.jse.2011.03.028
http://dx.doi.org/10.1016/j.jse.2011.03.028
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0040
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0040
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0040
http://dx.doi.org/10.1007/s00167-015-3845-8
http://dx.doi.org/10.1007/s00167-015-3845-8
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0045
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0045
http://dx.doi.org/10.1016/j.jse.2004.10.009
http://dx.doi.org/10.1016/j.jse.2004.10.009
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0050
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0050
http://dx.doi.org/10.1007/s11999-015-4173-5
http://dx.doi.org/10.1007/s11999-015-4173-5
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0055
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0055
http://dx.doi.org/10.1016/j.jse.2014.05.002
http://dx.doi.org/10.1016/j.jse.2014.05.002
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0060
http://dx.doi.org/10.5435/JAAOS-D-14-00163
http://dx.doi.org/10.5435/JAAOS-D-14-00163
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0065
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0065
http://dx.doi.org/10.1016/j.jse.2015.09.017
http://dx.doi.org/10.1016/j.jse.2015.09.017
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0070
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0070
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0070
http://dx.doi.org/10.1016/j.jse.2008.05.045
http://dx.doi.org/10.1016/j.jse.2008.05.045
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0075
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0075
http://dx.doi.org/10.1007/s00264-014-2298-x
http://dx.doi.org/10.1007/s00264-014-2298-x
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0080
http://dx.doi.org/10.5312/wjo.v6.i11.902
http://dx.doi.org/10.5312/wjo.v6.i11.902
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0085
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0085
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0085
http://dx.doi.org/10.1001/jamasurg.2017.3132
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0090
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0090
http://dx.doi.org/10.1016/j.arthro.2017.03.016
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0095
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0095
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0095
http://dx.doi.org/10.2106/JBJS.E.00835
http://dx.doi.org/10.2106/JBJS.E.00835
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0100
http://refhub.elsevier.com/S1058-2746(18)30635-9/sr0100
http://dx.doi.org/10.2106/JBJS.J.01473

	 Influence of preoperative opioid use on postoperative outcomes and opioid use after arthroscopic rotator cuff repair
	 Materials and methods
	 Study sample and data collection
	 Statistical methods

	 Results
	 Patient demographics and comorbidities
	 Active range of motion
	 Outcomes scores
	 Postoperative opioid use

	 Discussion
	 Conclusion
	 Acknowledgments
	 Disclaimer
	 References


