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Background: In the realm of shoulder surgery, arthroscopic rotator cuff repair (RCR) is one of the most
painful procedures and is often associated with higher opioid consumption. The purpose of this study
was to evaluate effectiveness of preoperative and postoperative patient education and multimodal pain
management to achieve an opioid-free postoperative recovery after RCR.
Methods: Sixty patients who underwent RCR were divided in 2 groups. All patientsreceived an inter-
scalene nerve block and multimodal pain management. The opioid intervention group (OIG) in addition
received preoperative education on expectations of pain, non opioid pain protocols, and alternate
therapiesto minimize pain as well as customized postoperative instructions. Patients were compared on
pain levels, opioid consumption, and outcomes scores preoperatively and at 48 hours, 2 weeks, and final
follow-up. Patient-reported outcomes and opioid usage were compared and analyzed using student’s
t-tests and logistic regression.
Results: At 48 hours, 15% of OIG patients reported use of rescue opioids after surgery compared with
100% of control group patients. Zero percent of OIG patients reported opioid use at 2 weeks compared to
90% of control group patients (P ¼ .0196). Patients in both groups showed significant improvements in all
outcome scores (P � .05). At 6 weeks, functional, Constant, and satisfaction outcome scores were all
higher in the OIG (P < .05). At last follow-up, there were no significant differences for all patient-reported
outcomes between groups.
Conclusions: Application of patient education tools and innovative multimodal pain management
protocols successfully eliminates the need for opioids while maintaining excellent patient satisfaction
and outcomes.

© 2021 The Authors. Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
There is an opioid crisis in the United States with more than 130
Americans dying each day from opioid-related causes. While illicit
opioid abuse has certainly contributed to this epidemic, themedical
community also bears some responsibility. In the late 1990s with
the introduction of pain as the 5th vital sign, physicians were
pressured to not only treat their patient’s pain but eliminate it
entirely. Given their efficacy, opioids became the gold standard for
pain management, leading to a drastic increase in opioid
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prescriptions in the United States. In 2016 alone, more than 236
million opioid prescriptions were written in the United States,
enough for every American adult to have their own prescription.
While successful, research has found 1 of every 4 patients who
takes an opioid for the first time will be at risk for prolonged use
and addiction.26 Prior research has shown that nearly 50% of pa-
tients are discharged with a prescription for opioids after all types
of surgery, including orthopedics.7

Orthopedic surgeons, among physicians, prescribe the 3rd
highest quantity of opioids behind only primary care and dentists.
Despite their efficacy and convenience, there is still a high potential
for abuse of these opioid medications.4,23 After just 1 month of use,
opioids have been shown to alter the nervous system, beginning
the path toward tolerance and dependence.5 In addition, increased
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dependence rates have been observed in patients using opioids
postoperatively for prolonged periods after various types of or-
thopedic surgery, despite treatment of their pathology after sur-
gery.1e4,9 Patients treated with an arthroscopic rotator cuff repair
(RCR) who used opioids before surgery were found to have lower
functional outcome scores and increased opioid consumption
postoperatively than opioid-naïve patients.24 Given the prevalence
of opioid misuse and dependence and the impact on outcomes,
orthopedic surgeons need to examine other options for pain
management. To provide adequate postoperative pain manage-
ment while also decreasing opioid use, several intervention tech-
niques have been investigated. Multimodal pain management
regimens integrating multiple nonopioid medications with
regional anesthesia have emerged as successful strategies to treat
postoperative pain for shoulder arthroplasty and arthroscopy with
minimal use of opioids.7,10,22 Other studies have shown the efficacy
of preoperative educational videos to provide patients with realistic
postoperative pain expectations and more education about opioids
and nonopioid alternatives as another method to decrease post-
operative opioid consumption.19e21 On their own, these methods
significantly reduce the number of opioids consumed post-
operatively; however, they do not eliminate the need for post-
operative opioid prescriptions entirely.

With several states passing legislation limiting the number of
opioids which can be prescribed for acute postoperative pain, the
focus must shift to investigating an opioid-free postoperative
experience. A previous study by Sabesan et al16 was able to examine
the effectiveness of a patient management model including both
preoperative education and opioid-free multimodal pain manage-
ment to achieve an opioid-free recovery in shoulder arthroplasty.
Results were found to support complete elimination of opioid use
by 2 weeks after operation without diminishing outcomes or pa-
tient satisfaction.16 This indication is valuable as it provides an
approach to opioid-free recovery for other types of shoulder sur-
gery.13,19 This study was performed to evaluate whether the
multimodal pain protocol alone or with additional patient
engagement and educational tools would be more successful in
achieving an opioid-free postoperative recovery after RCR surgery.

Methods

Patient cohort and demographic data

This institutional review board approved prospective case-
control study included sixty patients undergoing RCR surgery at a
large single institution by 2 fellowship trained shoulder surgeons
from 2018 to 2019. Patients were included in the study if they met
appropriate criteria for RCR and were older than 18 years of age.
Exclusion criteria included a history of opioid or alcohol/drug
dependence, any cognitive or psychiatric condition inhibiting
ability to provide informed consent, revision surgeries, and preg-
nancy. Demographic data collected included age, gender, body
mass index, American Society of Anesthesiologists class, medical
and psychiatric comorbidity burden, smoking status, and prior
opioid use. All patient-reported preoperative opioid use and pre-
scriptions were recorded and verified using E-FORSCE, the
mandated Florida state prescription drug monitoring service. Pre-
operative opioid dependence was defined as 3 or more continuous
opioid prescriptions in the 3-month period leading up to surgery.

Intervention

Patients were prospectively enrolled in the education and multi-
modal group OIG (n ¼ 26) and in the control group (CG) (n ¼ 34).
Patients self-selected to be part of the OIG. Patients in both groups
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received a multimodal pain management protocol consisting of
gabapentin, acetaminophen, and an ultrasound-guided interscalene
block with 0.5% ropivacaine preoperatively followed by intra-
operative intravenous dexamethasone and ketorolac if no contrain-
dicationswere noted. Standardized surgical techniqueswere used for
all patients enrolled in the study, and all patients underwent an RCR
and subacromial decompression as indicated. At the time of incision
closure, the OIG group received a local infiltration of liposomal
bupivacaine (20 mg) if no contraindications were noted.

Patients in the OIG were provided with preoperative and post-
operative pamphlets including educational materials on pain ex-
pectations after surgery, discharge instructions and pamphlet
detailing the opioid crisis, and concerns with opioids (Table I). In
addition, patients were provided with an alternative pain man-
agement plan that included information and prescriptions of
nonopioid pain medications detailed below. Postoperatively,
intervention patients (OIG) were given prescriptions and instructed
on discharge to take oral ketorolac and scheduled acetaminophen
for 48 hours and then instructed to take scheduled oral acetamin-
ophen and ibuprofen over the counter as needed for pain if not
contraindicated. All patients in the study were also given a pre-
scription for oxycodone with acetaminophen 5-325 mg (Percocet)
to be used for breakthrough pain as needed. Patients in the CG
received standard multimodal pain management as described
previously and did not receive preoperative education, liposomal
bupivacaine infiltration, or postoperative nonopioid pain pre-
scriptions. Patients were compared on pain levels and opioid con-
sumption in the immediate postoperative period at 48 hours, 2
weeks, and final follow-up. All patients received an appropriate
postoperative physical therapy plan as deemed by their surgeon.

Opioid use and outcomes

Patient-reported opioid consumption including dose, type of
opioid and quantity of pills, visual analog scale (VAS) pain scores, and
outcome scoreswere recorded at 48 hours, 2weeks, and final follow-
up (average of 5.2 months). Outcomes scores were further differen-
tiated and analyzed at 6 weeks and 3 months. Patient-reported
outcomes included Penn Shoulder Score (PENN), American Shoul-
der and Elbow Surgeons (ASES) shoulder scores, Constant scores, and
subjective shoulder value (satisfaction). All patient-reported opioid
consumptionwas converted to total oral morphine equivalents using
standard conversion factors as characterized by the Consortium to
Study Opioid Risks and Therapeutics.26

Statistical analysis

All data were compared between the intervention group and
control group. VAS scores were used as a primary outcome variable.
Continuous variables were summarized using descriptive statistics
and categorical parameters were summarized using number and
percentage of subjects. T-tests and chi-square analyses were used
to analyze demographic differences between the 2 groups. T-tests
were used to compare opioid consumption rates, pain levels, and
outcome scores between groups. A multivariable logistic regression
was performed to assess the impact of all demographic character-
istics on postoperative opioid use. All statistics were performed
using SPSS software (IBM SPSS Statistics for Mac, version 23.0; IBM
Corp., Armonk, NY, USA).

Results

This study includedatotal of 60 patientsundergoing primary
arthroscopic RCR. Of the total cohort, 26 were included in the OIG
group and 34 in the CG. Overall, the average age was 62.2 years



Table I
Education materials given to opioid intervention group.

Educational material checklist:
1. Preoperative education handout including information on opioid risks,

postoperative pain expectations, and alternate nonopioid treatment options
2. Preoperative discussion with physician on the risks of opioids
3. Discharge instructions after surgery with patient education and algorithms
4. Review of “The Opioid Crisis” and warnings associated with opioid usage
5. Alternative pain management protocol including prescriptions for nonopioid

pain medications

Table II
Demographic characteristics of each group.

Group characteristics Opioid intervention group Control group P value

Gender 16 17 .821
Male
Female 10 17

Average age (yr) 61.7 [35-83] 62.8 [46-79] .872
ASA class 1.9 2.3 .134
BMI 27.1 28.2 .216

ASA, American Society of Anesthesiologists; BMI, body mass index

Table III
Preoperative and final postoperative patient-reported outcome scores.

Outcome scores OIG Control group P value

Preoperative
VAS 5.6 5.9 .124
ASES pain 21.8 20.6 .773
ASES function 19.3 14.2 .156
PENN function 21.9 18.8 .475
Constant 15.0 14.6 .878
Satisfaction 45.3 34.8 .100

Postoperative final follow-up
VAS 1.5 1.2 .581
ASES pain 42.6 44.8 .400
ASES function 35.4 32.8 .992
PENN function 41.4 41.4 .908
Constant 27.3 27.9 .747
Satisfaction 72.1 77.5 .451

ASES, American Shoulder and Elbow Surgeons; OIG, opioid intervention group;
PENN, Penn Shoulder Score; VAS, visual analog scale.

Table IV
6-week and 3-month postoperative patient-reported outcome scores.

OIG Control Group P value

Postoperative 6-week follow-up
ASES pain 43.8 38.4 .208
ASES function 31.7 20.1 .044*
PENN function 37.5 25.2 .034*
Constant 26.3 18.9 .025*
Satisfaction 73.9 55.9 .033*

Postoperative 3-mo follow-up
ASES pain 41.5 46.4 .289
ASES function 26.9 29.0 .694
PENN function 35.1 37.4 .707
Constant 26.0 26.7 .784
Satisfaction 71.9 70.0 .84

ASES, American Shoulder and Elbow Surgeons; OIG, opioid intervention group;
PENN, Penn Shoulder Score.

* statistical significance (P < .05).
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(range 35-83) with no significant differences in age between the 2
groups (P ¼ .821). The average American Society of Anesthesiolo-
gists class was 2 for all patients and with no significant differences
between groups (P ¼ .134). Body mass index was also similar be-
tween groups at an average of27.7 (P ¼ .216) (Table II).

At baseline, there were no significant differences in pain,
patient-reported outcome scores, or physician-assessed outcomes
(P � .05) between groups. Overall average preoperative VAS pain
scores were 5.8 with an average preoperative VAS pain score of 5.6
for the OIG and 5.9 for the CG (P ¼ .124). The average preoperative
PENN function scores were 21.9 for the OIG and 18.8 for the CG
(P ¼ .475). ASES pain scores were 21.8 for OIG and 20.5 for CG,
(P ¼ .773) (Table III).

Analysis at 6 weeks showed no significant difference in ASES
pain scores between OIG, 43.8, and CG, 38.4 (P ¼ .208). However,
ASES function scores demonstrated significantly higher scores for
the OIG (average 31.7) than for the CG (20.1, P ¼ .044). The average
PENN functions scores for the OIG (37.5) were also significantly
higher than for the CG (25.2) (P ¼ .034). The OIG Constant and
subjective shoulder value scores were also significantly higher at 6
weeks postoperatively (P ¼ .025 and P ¼ .033, respectively)
(Table IV). The OIG average subjective shoulder value was 73.9
compared with 55.9 for the CG. ASES Function, PENN Function,
Constant, and satisfaction outcome scores were all higher in the
OIG at 6 weeks (Table IV).

At 3 months, there were no significant differences in any of the
pain or outcome scores. ASES pain scores was an average of 41.5 for
the OIG and 46.4 for the CG (P ¼ .289). The average ASES function
scores (P ¼ .694) and average PENN function scores (P ¼ .707) were
not significantly different (Table IV). Average Constant scores were
26.0 and 26.7 for the OIG and CG, respectively (P ¼ .784), and
subjective shoulder value satisfaction scores were also not signifi-
cantly different between groups, with the OIG average score of 71.9
and CG average score of 70.0 (P ¼ .84) (Table IV).

At the last follow-up, the VAS pain score was 1.5 for the OIG and
1.2 for the CG (P ¼ .581), and patients in both the groups showed
significant improvements in patient-reported outcome scores and
physician-assessed outcomes from baseline (Table III). The average
postoperative PENN functional scores were 41.4 and 41.4 for the
OIG and CG, respectively. (P ¼ .908) There were also no differences
in postoperative ASES scores between the groups. Overall, there
were no differences seen in any of the postoperative outcome
scores. (Table III).

Postoperatively, in the intervention group, 15% of patients re-
ported taking 1 dose of rescue opioids in the first 48 hours and 0%
reported taking opioids at 2 weeks.Of those in the CG, 100% of
patients reported taking opioids in the 48 hours after surgery and
90% reported continued opioid usage at 2 weeks (P ¼ .0196) (Fig. 1).

Discussion

Although awareness of the opioid epidemic has grown, there
has not been enough focus placed on reduced use in the setting of
acute postoperative pain. As orthopedic surgeons account for a
927
large percentage of written opioid prescriptions, it is our duty to
pursue pain interventions that successfully reduce or eliminate
opioid use while still providing adequate pain control and out-
comes for our patients. This study aimed to develop an opioid-free
postoperative pain management program that effectively manages
paininpatients undergoing arthroscopic RCR through integration of
multimodal nonopioid pain management protocols coupled
with patient education tools on alternative pain management
options.The results from this study show that between groups
there was a clear advantage in patient-reported outcomes in the
early postoperative period for the opioid minimizing intervention
group which normalized by 3 months and final follow-up. This
indicates that an opioid-free program after RCR surgery can be as
effective as opioid analgesics without negatively impacting pa-
tient’s recovery or diminishing outcomes.

While our study is among the first tocombine amultimodal pain
management with preoperative patient education, other studies
have shown that preoperative patient education alone can result in



Figure 1 Postoperative opioid consumption compared between groups.
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decreased postoperative opioid use after RCR, regardless of pre-
operative opioid dependence status.14,18e21 One study by Syed
et al19 showed that by the 3-month follow-up, those who received
preoperative education, both opioid-naïve patients and patients
who use opioids preoperatively, were 2.2 times and 6.8 times more
likely, respectively, to discontinue using opioids, as compared with
patients who did not receive preoperative education.

After RCR, liposomal bupivacaine has been demonstrated to
reduce postoperative pain, with patients reporting significantly
lower average pain scores on a 10-point visual analog scale.6

Furthermore, administration of liposomal bupivacaine led to a
64% reduction in overall opioid consumption in the postoperative
period after RCR.6 Independently, evidence suggests both preop-
erative patient education and liposomal bupivacaine have proven
to be effective in the management of pain with decreased opioids
after RCR. Our study demonstrated that a combination of the 2
modalities effectively eliminated the need for opioids by 2 weeks
after surgery and improved patient-reported outcomes and patient
satisfaction in the early recovery period. Despite a significant
decrease in postoperative opioid consumption, this did not factor
into patient’s overall satisfaction rates. This suggests that given
proper preoperative education on realistic postoperative pain ex-
pectations, patients will remain satisfied with an opioid-sparing
postoperative experience using non-narcotic alternatives for pain
instead of reliance on opioids.

Postoperatively in the past, it has been reported that each pa-
tient typically was prescribed an average of 80 pills after RCR with
32% of patients given postoperative refills.8,15,22 In our cohort, there
was an 85% reduction in the number of patients who used opioids
in the 48-hour period after surgery and 100% were opioid free by 2
weeks in the intervention group.The opioid-free protocol greatly
reduced the need for prolonged opioid prescriptions, at the 2-week
time period none of the patients in the OIG reported opioid use,
compared to 90% of patients in the CG who reported continued
opioid consumption. This elimination of opioid use by 2 weeks
could have a potentially enormous impact in preventing long-term
postoperative opioid-dependence rates. This is especially
928
significant given recent research which has shown that more than
85% of orthopedic surgeons prescribe short-acting opioids after
RCR with greater overall quantities of opioids (average of 462.5 oral
morphine equivalents) after surgery.22 With the opioid-free pain
management protocol providing such a drastic decrease in post-
operative opioid utilization, its wide-spread implementation could
lead to a significant decrease in not only postoperative opioid use
but also the amount of opioids prescribed by orthopedic surgeons.
Given the implementation of new opioid prescribing legislation
throughout the country, more surgeons should consider taking
time to provide preoperative education and postoperative opioid-
free alternatives as a safe and effective method of controlling pain.

Prior research has shown that patients who consume opioids
after shoulder surgery have an increased rate of complications and
negative impact on patient recovery, therefore postoperative pain
regimens that bypass the use of opioids entirely may result in
decreased postoperative complications.1,11,14,25,27 Our study sup-
ports this with clearly higher functional and satisfaction scores
reported by patients in the early recovery period when they
minimized opioid consumption in the intervention group. The
significantly decreased amounts of opioids can be fairly correlated
with impact on patients’ recovery and satisfaction early on after
RCR, but this did normalize over the full recovery period as
demonstrated by the equivalent outcomes after 3 months. Further
research is needed in this area to better understand the direct link
between opioid use and patients’ satisfaction and outcomes.
Medicare has recently introduced bundled payments, a model of
reimbursement where a single predetermined amount which must
cover all services provided, including treatment of any complica-
tions and is tied to patient outcomes.12,17 Given the increased rate of
complications seen with prolonged postoperative opioid use,
implementation of an opioid-free pain management protocol may
lead to greater overall reimbursements for orthopedic procedures.

While our study provided several important conclusions about
opioid minimizing interventions, it is not without limitations.
Because patients self-selected into the OIG, our cohort was not
randomized, and this may not reflect the general population.
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Secondly, because patients with preexisting opioid dependence
were excluded, the functional outcomes and pain scores of patients
in the intervention model may not be extrapolated to opioid
dependent patients. Finally, although serious attempts were made
to request patient daily logs for the early postoperative period
particularly in the 2-, 3-, and 7-day time periods, we had extremely
poor compliance with the patient reported-logbooks, and there-
fore, these data were not included in our results. Better assessment
methods such as phone integrated apps or daily tracking systems
may improve this type of data collection and better understanding
of early outcomes after RCR surgery. Futures studies applying this
opioid intervention program to all patients may use more inte-
grated data collectionmethods and closer follow-up to improve our
understanding of the early recovery and pain levels for all patients.

Conclusion

Arthroscopic RCR is known to have an extremely painful post-
operative recovery, traditionally requiring large amounts of opioids
for an extended time period. By successfully combining preopera-
tive patient education with an intraoperative/postoperative
multimodal pain management protocol, we were able to signifi-
cantly reduce postoperative opioid use. Despite the limitations of
this study, it is important to recognize that patient education and
engagement in combination with multimodal pain management is
critical to help minimize postoperative opioid use among patients
undergoing RCR. The results from this study show that pain control
and patient-reported outcomes can be achieved in this patient
population and this protocol for pain management should be
considered by orthopedic surgeons performing RCR surgery to
reduce postoperative opioid consumption.
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