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Abstract
Objectives: To assess if implementing interventions to effectively manage preoperative chronic moderate to severe shoulder pain in patients 
undergoing rotator cuff repair (RCR) can improve shoulder surgery outcomes.
Methods: A systematic review was conducted following the PRISMA and SIGN guidelines. Randomized clinical trials (RCTs), metanalysis, systematic 
revisions and cohort studies in Spanish/English, published within the last 10 years, evaluating interventions to control preoperative chronic moderate to 
severe shoulder pain in patients undergoing RCR and their impact in postoperative shoulder outcomes were included. Selected records were graded 
following the 2011 Oxford Centre for Evidence-Based Medicine levels of evidence (OCEBML). RCTs were graded using the PEDro scale.
Results: Twenty-nine records were included in the analysis. Evidence suggests that preoperative chronic moderate to severe shoulder pain is the stron-
gest risk factor for postoperative shoulder pain (OCEBML III). Patient-related factors and shoulder pain characteristics can also influence surgery out-
comes (OCEBML II/III). Predictors of better shoulder function at 2years after surgery include higher preoperative scores on the Western Ontario Rotator 
Cuff index and the Constant-Murley score in the contralateral shoulder (OCEBML III). Preoperative analgesia to control shoulder pain can improve postop-
erative pain (OCEBML I). Preoperative patient teaching and intensive postoperative follow-up also improve pain intensity and function (OCEBML II).
Discussion: Preoperative chronic shoulder pain together with patient-related factors are significant predictors of postoperative shoulder out-
comes, emphasizing the need for proactive pain assessment and tailored therapeutic programs.
Keywords: rotator cuff; glenohumeral joint; chronic pain; shoulder pain; postoperative outcomes. 

Introduction
The glenohumeral joint is the most mobile joint of the human 
body, allowing a range of motion in multiple planes. Thus, 
injuries of the glenohumeral joint or the rotator cuff tendons 
stabilizing the joint result in restricted motion, causing chronic 
pain.1 The prevalence of shoulder pain increases with age, 
being more than 20% after 70 years old.2 Shoulder pain can 
last for months, impairing the functional, physical, and mental 
well-being of patients, as well as their capacity to work.3

Initial analgesic treatment should consist of a comprehen-
sive program including physical therapy, medications such as 
non-steroidal anti-inflammatory drugs (NSAIDS) and joint 
injections.4 When conservative treatment fails, surgery may be 
considered.4 However, some patients still experience persistent 
dissatisfaction and pain after surgery.5,6 Satisfaction is consid-
ered as a global measure of quality of the anesthetic-surgical 
process. As the result of quality care, satisfaction encompasses 

a set of both objective and subjective conditions, which must 
be measured based on the perception and expectations of users 
in relation to the medical care received.

Preoperative pain intensity has been identified as a strong pre-
dictive factor for postoperative pain and function,7,8 and some 
studies suggest that preoperative interventions aiming to control 
pain intensity,9–12 or the neuropathic component of pain13 may 
improve postoperative outcomes. Nevertheless, to our knowl-
edge, no systematic reviews focusing exclusively on the interven-
tions to control preoperative pain have been identified.

The objective of this systematic review—conducted accord-
ing to the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA)14 and SIGN guidelines16—is to 
investigate if preoperative interventions aiming to achieve pain 
control in patients with chronic moderate to severe shoulder 
pain who are candidates for surgery, can improve postopera-
tive outcomes and patient satisfaction.
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Methods
A scientific committee composed of 3 expert shoulder surgeons 
and an anesthesiologist expert in pain management was consti-
tuted. A systematic review was conducted by the committee 
according to the PRISMA statement14 and SIGN guidelines,15

aiming to find out if some interventions to achieve preoperative 
shoulder pain control in patients undergoing rotator cuff repair 
(RCR) improve surgery outcomes. The review protocol was 
registered at the international prospective register of systematic 
reviews (PROSPERO CRD42023388698; January 2023). To 
define study acceptability criteria and design, we used PICO 
model (Population, Intervention, Control and Outcome).16

This study aimed to investigate the impact of preoperative inter-
ventions to control shoulder pain on postoperative outcomes 
and satisfaction levels in adult patients who are candidates for 
RCR surgery.

Search strategy
A systematic review—including papers in Spanish and 
English, published within the last 10 years, and evaluating 
different preoperative pain management interventions and 
their impact on postoperative pain results—was conducted in 
Embase, PubMed, and Cochrane using the search terms 
related to preoperative pain management and shoulder path-
ologies (Table S1). Two independent reviewers screened the 
search results. Any disagreements regarding study inclusion 
were resolved through discussion and consensus, with a third 
independent reviewer providing input if necessary.

Inclusion and exclusion criteria
Systematic reviews, meta-analysis, randomized control trials 
(RCTs), cohort prospective studies and cohort cross-sectional 
studies containing information about pre or perioperative 
shoulder pain intensity, shoulder function, patient satisfac-
tion, anxiety and depression measured by standardized scales 
in patients ≥18 years old undergoing RCR were included. 
Exclusion criteria were other study types (eg, case reports, 
reviews, retrospective studies), other publication types (eg, 
letter to the editor), studies investigating acute pain, postop-
erative interventions and/or studies without pain evaluation 
or without any intervention.

The electronic databases were searched for references from 
April 2011 to February 2023.

Study selection
Two independent evaluators assessed publications against the 
eligibility criteria based on the title and/or abstract. Relevant 
articles from other sources identified by the Scientific 
Committee and considered relevant to the investigation could 
be added to the analysis after confirming they met eligibility 
criteria.

Quality assessment
Quality of evidence for the studies of interest was assessed by 
two independent investigators using the 2011 Oxford Centre 
for Evidence-Based Medicine (OCEBM) levels of evidence17

that range from 1 to 5, 1 being the highest level of evidence and 
5 the lowest level (level 1, systematic reviews of RCT or n-of-1 
trials; level 2, RCT or, exceptionally, observational studies with 
dramatic effect; level 3, non-randomized controlled cohorts/ 
follow-up studies; level 4, case series, case–control studies or 

historically controlled studies; and level 5, mechanism-based 
reasonings).

Quality of clinical trials included was assessed by the same 
investigators using the PEDro scale, which scores 10 items 
(random allocation, concealed allocation, similarity at base-
line, subject blinding, therapist blinding, assessor blinding, 
>85% follow-up for at least one key outcome, intention-to- 
treat analysis, between-group statistical comparison for at 
least one key outcome, and point and variability measures for 
at least one key outcome) as either present (1) or absent (0) 
and a score out of 10 is obtained by summation.18 An inter- 
rater reliability generalized kappa statistic of between 0.40 
and 0.75 has been reported for the PEDro scale.19

Data extraction
Full-text copies of publications were included for analysis by 
fulfilling a preestablished extraction form with information 
regarding the study type, patients (N, study arms), duration 
of the follow-up, pain and mental status evaluation (using 
standardized tests), intervention, main outcomes, conclu-
sions, OCEBM level of evidence and the PEDro score.

Doubts or disagreements regarding data-extraction were 
discussed until a consensus was reached, with a third author 
making the final decision if necessary. Missing data were 
requested from the authors of included studies.

Data synthesis
Data were extracted from all full-text reports by two inde-
pendent reviewers. First, the information obtained was 
extracted to organize the data and prepare it for analysis: 
Year of publication, study location, sample size and charac-
teristics, dropout rate, measurement instruments, and health 
outcomes. A meta-analysis of the findings was not possible 
due to the variety of designs and results of the included stud-
ies and the different measures used.

Results
Study selection
Search from the database returned 139 records. After remov-
ing duplicates, 103 articles were left. Titles and abstracts 
were screened for completion with inclusion and exclusion 
criteria leaving 36 records to be full text reviewed. Twenty- 
seven articles identified through the systematic search were 
included in the final analysis (Figure 1). Two additional rele-
vant articles that met eligibility criteria (Mardani-Kivi et al., 
2016;20 Spence et al., 201121) were identified after full text 
evaluation of Galindo-�Avalos et al., 201922 and included in 
the final analysis by the Scientific Committee (Table 1).

Characteristics of the studies included in the final 
analysis
Of the 29 records included, 2 were systematic reviews of 
RCTs (Table 2; OCEBM level I), 10 were RCTs (Table 3; 
OCEBM level II) and 17 were prospective cohort studies 
(Table 4; OCEBM level III). Both systematic reviews of RCTs 
included followed all PRISMA recommendations. All RCTs 
included had high quality, according to the PEDro score 
obtained (Table 5).

Pain was assessed using the numeric rating scale (NRS), Brief 
Pain Inventory, Visual Analogic Scale (VAS), Verbal Rating 
Scale (VRS), American Shoulder and Elbow Surgeons Score 
(ASES), Short-Form McGill Pain Questionnaire (SF-MPQ), 
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Simple Shoulder Test, RAND questionnaire, American Pain 
Society Patient Outcome (APS-POQ-R) questionnaire, 
Constant-Murley (CM) Test and the DN4 questionnaire.

Preoperative interventions evaluated include patient education 
(call center for patients, leaflet), multimodal analgesia, preopera-
tive use of acetaminophen, NSAIDS, gabapentin, corticosteroid 
injections (dexamethasone þ mepivacaine), opioids, periopera-
tive interscalene block or use of tetracaine plus bupivacaine in 
supraclavicular brachial plexus nerve blocks.

Review of the evidence
Assessment and diagnosis of preoperative pain
Seven prospective cohort studies evaluated the impact of pre-
operative shoulder pain, including preoperative pain at rest, 
neuropathic pain, or central sensitization on postoperative 
outcomes after shoulder surgery (OCEBM level III).

First, Rizvi et al.,23 in a study including 2172 patients 
undergoing RCR in which pain frequency and severity was 
measured preoperatively and 6 weeks after surgery, con-
cluded that preoperative shoulder pain was the stronger risk 
factor for postoperative pain. The severity of preoperative 
shoulder pain at night, preoperative pain at rest, and fre-
quency of extreme pain showed the strongest independent 

associations with the frequency of pain.23 Work-related 
injury status, female sex, smaller tear size, and younger age 
were also associated with higher postoperative pain.23 These 
findings are in line with those reported by Stiglitz et al.24 in a 
previous prospective continuous study evaluating 231 
patients after arthroscopic shoulder surgery in terms of post-
operative pain intensity and associated risk factors. In addi-
tion, it reported that VAS values in patients undergoing 
shoulder surgery due to work accidents or occupation-related 
diseases were 1 to 1.3 points higher than in other patients, 
even 1 year after surgery.24

Tonotsuka et al.12 investigated if the presence of persistent 
preoperative rest pain could influence shoulder surgery out-
comes in 266 patients undergoing arthroscopic RCR, and 
found that patients in whom preoperative rest pain could be 
resolved before surgery showed a 2-year ASES score compa-
rable to that of patients without preoperative rest pain. 
Conversely, patients with refractory preoperative rest pain 
obtained significantly lower scores, evidencing that preopera-
tive rest pain control is essential for achieving positive surgi-
cal outcomes in terms of pain and performance in the 
activities of daily living.12 Likewise, Kadum et al.25 assessed 
the relationship between preoperative sensitivity to pain 
(pain electrical threshold), the degree of pain at rest and the 

Figure 1. Flow diagram following PRISMA recommendations 2020.15
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degree of pain on exertion (measured by VAS) with postoper-
ative function in 63 patients with primary osteoarthritis of 
the shoulder who underwent stemless total shoulder arthro-
plasty. All 3 parameters were recorded preoperatively, as well 
as at 3 and 12 months postoperatively.25 Although pain and 
function improved significantly in all patients after surgery, 
those with a higher preoperative sensitivity to pain, a lower 
electrical pain threshold and higher preoperative pain at rest 
had more modest results.25

Likewise, Desai et al.7 recorded the preoperative pain and 
anticipated postoperative pain of 78 patients undergoing elbow 
or shoulder surgery using the SF-MPQ questionnaire, finding 
that both preoperative and anticipated postoperative pain were 
independent predictors of increased postoperative pain.

The effect of central pain processing in postoperative 
shoulder pain and disability was investigated by Valencia 
et al.26 in 78 patients with shoulder pain lasting longer than 
3 months before undergoing shoulder surgery. The study con-
cluded that baseline measures of central pain processing were 
not predictive of postoperative pain outcomes six months 
after surgery.26

Finally, Ko et al.13 investigated the prevalence of the neuro-
pathic component of pain in patients with a rotator cuff tear. 
The study included a cohort of 101 patients <60 years old 
requiring arthroscopic surgery for a full-thickness RCR, 16% 
of whom had neuropathic pain (as assessed by DN4).13 The 

presence of neuropathic pain significantly correlated with a 
higher prevalence of smoking, higher VAS scores, larger cuff 
tears, greater medial retraction of the cuffs and more severe 
fatty degeneration of the rotator cuff muscles.13 In addition, 
multiple logistic regression analyses showed that higher mean 
VAS score and greater tear size were independent variables 
for neuropathic pain in these patients.13

Assessment of shoulder function
Jenssen et al.8 investigated the prognostic factors that predict 
functional outcomes after RCR in a prospective cohort study 
(OCEBM Level III) including 647 patients followed up for 
25 months. The multivariable linear regression analysis 
showed that the strongest positive independent predictors of 
shoulder function at 2 years were, on one hand, the preopera-
tive Western Ontario Rotator Cuff (WORC) index score, and 
on the other hand, the Constant-Murley score in the contrala-
teral shoulder.8 The model also indicated that activities of 
daily living, age, subacromial decompression, and biceps sur-
gery had independent positive associations with better 
shoulder function 2 years after surgery, while previous sur-
gery in the ipsilateral or contralateral shoulder, smoking, par-
tial RCR, preoperative pain, and atrophy in the infraspinatus 
were all independent factors negatively associated with 
shoulder function at that time.8

Table 2. Detail of systematic reviews (SR) included in the final analysis.

SR #1

Galindo-�Avalos et al. Eficacia y seguridad de la analgesia preventiva con gabapentinoides para 
pacientes sometidos a cirug�ıa artrosc�opica de hombro: Una revisi�on sistem�atica y metan�alisis. Acta 

Ortop Mex. Nov-Dec 2019; 33(6):416-423. doi: 10.35366/93352

Oxford CEBM Levels of Evidence Level 1
Type of study Systematic review of randomized controlled trials
Duration of follow-up 24 hours
Patients n¼ 287 patients undergoing arthroscopic shoulder surgery; mean age 43.4 years
Pain/psychological assessment Pain: Numerical 10-point scale; opioid use
Intervention Use of gabapentinoids vs. placebo in arthroscopic shoulder surgery
Main points � This review included 5 randomized controlled trials. 

� Preoperative use of gabapentinoids was associated with a 0.77 reduction in pain scores in the 
24 hours after surgery P¼ .04). 

� Preoperative use of gabapentinoids was associated with lower morphine equivalent use in the 
24 hours after surgery: Reduction of 2.02 mg, P¼ .02. 

� Gabapentinoids use significantly reduced nausea and vomiting (RR¼0.60, 95% CI 0.6, 1.00, 
P¼ .05), but there were no significant differences in dizziness or sedation. 

Conclusions Preoperative use of gabapentinoids reduced postoperative pain, total morphine consumption, and 
morphine-related complications after arthroscopic shoulder surgery.

SR #2 Toma et al. PROSPECT guideline for rotator cuff repair surgery: Systematic review and procedure- 
specific postoperative pain management recommendations. Anaesthesia. 2019 Oct; 74(10):1320- 
1331. doi: 10.1111/anae.14796

Oxford CEBM Levels of Evidence Level 1
Type of study Systematic review of randomized controlled trials; consensus document with recommendations
Patients Patients undergoing rotator cuff repair
Pain/psychological assessment Pain: Numerical rating scale; visual analog scale
Intervention Analgesic, anesthetic, or surgical interventions for rotator cuff repair
Main points � This review included 59 randomized controlled trials and one systematic review. 

� Preoperative and intraoperative interventions that improved postoperative pain: Paracetamol, 
cyclooxygenase-2 inhibitors, intravenous dexamethasone, regional analgesia with interscalene or 
suprascapular block, and arthroscopic surgery. 

� Limited evidence regarding the benefit of the preoperative use of gabapentin, opioids, glucocorti-
coids, or α-2-adrenoceptor agonists, and the postoperative use of transcutaneous electrical nerve 
stimulation. 

Conclusions Pain management after arthroscopic shoulder surgery should include paracetamol and nonsteroidal 
anti-inflammatory drugs before or during surgery and should be administered postoperatively. An 
interscalene block is the preferred option for regional analgesia, and the use of intravenous dexa-
methasone is recommended to prolong the analgesic effect of the interscalene block. Postoperative 
opioid use is reserved for rescue analgesia.
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Assessment of psychosocial aspects
The preoperative use of narcotics has been investigated in 
one RCT (OCEBM Level II) and six prospective cohort stud-
ies (OCEBM Level III) included in the review.

First, Hah et al.27 analyzed, in a double-blind RCT, 371 
patients undergoing different types of surgery (only 7 of them 
undergoing shoulder arthroplasty or arthroscopy) and 
randomized to receive gabapentin pre- and postoperatively or 
active placebo (lorazepam preoperatively and placebo post-
operatively) for 72 hours. Average pain trajectories during 
the first 10 postoperative days were compared among indi-
viduals, identifying a cluster of patients with low pain and 
another with high pain, being this latter one predictive of 
prolonged pain and delayed opioid cessation (by Cox propor-
tional hazards regression).27 Preoperative risk factors for the 
high pain cluster were female sex, elevated preoperative pain, 
a history of alcohol or drug abuse treatment, and receiving 
active placebo.27 Worst pain reported on postoperative day 
10 was the best predictor of time to pain resolution, opioid 
cessation, and complete surgical recovery.27

The remaining cohort studies focused on patients under-
going shoulder surgery. Souza et al.,28 in a prospective cohort 
study that included 40 patients with either small or large 
rotator cuff injuries, demonstrated that those with small inju-
ries experienced higher levels of pain preoperatively than 
those with larger injuries, and this was associated with higher 
opioid consumption, catastrophism and humor alterations 
postoperatively compared to those with larger injuries. 
Morris et al.29 investigated the risk factors for preoperative 
opioid use in another cohort study including 982 patients 
undergoing total shoulder arthroplasty for primary gleno-
humeral joint osteoarthritis, 26% of whom were taking pre-
operative opioids for shoulder pain. Female sex, younger age, 
obesity, chronic back pain, and lower socioeconomic status 
were significantly associated with increased preoperative 
opioid use following multivariate logistic regression.29

Convoy et al.30 demonstrated that patients with opioid use 
exhibited significantly worse preoperative pain scores 
(P< .001), ASES scores (P< .001), and total CM scores 
(P< .002), which define the level of pain and the ability to 
carry out normal daily activities, as compared to the non- 
opioid group. Martusiewicz et al.31 evaluated the postopera-
tive outpatient narcotic consumption in a cohort of 50 
patients undergoing primary total shoulder arthroplasty. 
Multivariate regression found that preoperative narcotic expo-
sure was associated with an increased consumption of mor-
phine equivalent units 6 weeks after surgery (P¼ .004).31 On 
the other hand, older age was identified as a protective factor 
for narcotic consumption.31 Austin et al.32 enrolled 56 
patients, 86% of them with sleep problems—as assessed by 
the Pittsburgh Sleep Quality Index (PSQI)—to study whether 
arthroscopic RCR for full-thickness tears improved sleep dis-
turbance. Patients were assessed preoperatively and postopera-
tively up to 6 months.32 A statistically significant 
improvement in PSQI was achieved 3 months after surgery 
(P¼ .0012) and continued through 6 months (P¼ .0179). A 
multivariable linear regression of surgical and demographic 
factors versus PSQI scores demonstrated that preoperative and 
prolonged postoperative narcotic use negatively affected 
sleep.32 Horneff et al.33 reported in an extension study that 
the significant improvement of the PSQI score, recorded 
6 months after surgery, was maintained through 24 months. 
However, 41% of the patients still displayed PSQI scores >5, 
indicative of sleep disturbance.33 Function and pain (as 
assessed by the Simple Shoulder Test and VAS, respectively) 
continued to improve during the follow-up, showing a moder-
ate strength correlation with the PSQI score.33 Regression 
models again demonstrated a strong association between the 
use of narcotic pain medication and poor sleep.33

Therapeutic approaches
Preoperative interventions
Our review identified only one guideline—PROSPECT guide-
line—with recommendations for optimal patient management 
before RCR, which was elaborated following a systematic 
revision of RCTs (OCEBM Level I).34 Therapeutic preopera-
tive interventions recommended to improve postoperative 
shoulder pain include acetaminophen, cyclo-oxygenase-2 
inhibitors, and intravenous dexamethasone.

Yang et al.35 investigated the optimal timing for celecoxib 
administration in an RCT including 106 patients who were 
candidates for shoulder surgery (OCEBM Level II). Patients 
were randomized to receive celecoxib either before or after 
arthroscopic RCR and VAS scores at rest of flexion were 
recorded, as well as patients’ satisfaction and modified 
University of California at Los Angeles (UCLA) score. 
Results demonstrated that the preoperative administration of 
celecoxib lowered acute pain and improved patient satisfac-
tion.35 Nevertheless, long-term shoulder function recovery 
showed a stronger association with postoperative celecoxib 
administration.35

Perioperative interventions
The PROSPECT guideline also provides recommendations on 
perioperative interventions to improve postoperative 
shoulder pain, which include interscalene block or suprascap-
ular nerve block (with or without axillary nerve block).34

These recommendations are in line with the findings of sev-
eral RCTs included in our review regarding the perioperative 

Table 5. Quality of RCTs evaluated using the PEDro scale.

Items evaluated

1 2 3 4 5 6 7 8 9 10 11 Score

Jolissaint et al.42 (2022) x x x x x x x 7/11
Yang et al. (2022) x x x x x x x x 8/11
Valeberg et al. (2021) x x x x x x x 7/11
Singh et al.36 (2021) x x x x x x x 7/11
Hah et al.25 (2019) x x x x x x x x x x 9/11
Liu et al. (2017) x x x x x x x x 8/11
Mardani-Kivi et al.18 (2016) x x x x x x x x x x 9/11
Pearson et al. (2015) x x x x x x x x x 8/11
DeMarco et al. (2011) x x x x x x x x x 8/11
Spence et al.19 (2011) x x x x x x x x x 7/11

1. Eligibility criteria were specified (�does not count on the total); 2. 
Subjects were randomly allocated to groups; 3. Allocation was concealed; 4. 
The groups were similar at baseline regarding the most important 
prognostic indicators; 5. There was blinding of all subjects; 6. There was 
blinding of all therapists who administered the therapy; 7. There was 
blinding of all assessors who measured at least one key outcome; 8. 
Measures of at least one key outcome were obtained from more than 85% 
of the subjects initially allocated to groups; 9. All subjects for whom 
outcome measures were available received the treatment or control 
condition as allocated or, where this was not the case, data for at least one 
key outcome was analyzed by “intention to treat”; 10. The results of 
between-group statistical comparisons are reported for at least one key 
outcome; 11. the study provides both point measures and measures of 
variability for at least one key outcome.
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use of interscalene block36–38 and implemented in different 
degrees in multimodal analgesia protocols reported in pro-
spective studies.39,40

Pham et al.,41 in a cohort study (OCEBM Level III) 
included in our review evaluating 95 patients who underwent 
RCR by either arthroscopy or open surgery, concluded that 
arthroscopy did not significantly improve pain intensity com-
pared to open surgery (OCEBM Level III).

Conflicting evidence was found for perioperative use of 
gabapentin. Mardani-Kivi et al.,20 in an RCT including 76 
patients undergoing shoulder Bankart arthroscopy and who 
were randomized to receive either 600 mg of gabapentin or 
placebo perioperatively, conclude that the preemptive use of 
gabapentin compared to placebo did not significantly 
decrease pain intensity after surgery, although it decreased 
opioid consumption (OCEBM Level II). Spence et al.21—in a 
prospective RCT of 70 patients randomized to receive either 
300 mg of gabapentin or placebo before undergoing shoulder 
arthroscopy—found similar results showing that gabapentin 
at that dose was not efficacious in improving pain intensity 
or opioid consumption (OCEBM Level II). Conversely, 
Galindo-�Avalos et al.,22 in a systematic review including 5 
RCTs comparing gabapentinoids (gabapentin and pregabalin 
at dosages from 1500 to 1200 mg per day) with placebo in 
patients undergoing shoulder arthroscopic surgery, con-
cluded that its use was associated with reduced pain scores 
24 hours postoperatively (OCEBM Level I). However, that 
reduction was of 0.77 in the VAS scale, which may not be 
clinically relevant.22

Jolissaint et al. in an RCT (N¼ 67, OCEBM Level II) and 
Leas et al.42,43 in a prospective cohort study (N¼35, 
OCEBM Level III) investigated the feasibility of an entirely 
opioid-free perioperative management of patients, showing 
that it was a safe and effective option in properly selected 
patients, although some patients might require postoperative 
rescue opioids.

Singh et al.,44 in an RCT including 57 patients undergoing 
RCR that were randomized to receive either oxycodone plus 
acetaminophen postoperatively (every 6 hours) or acetamino-
phen with or without oxycodone 1 day before surgery and 
postoperatively (every 8 hours), demonstrated that the perio-
perative use of acetaminophen significantly decreased opioid 
consumption and improved overall pain control (OCEBM 
Level II).

Psycho-educational interventions, such as preoperative 
teaching and an intense postoperative follow-up, have also 
proven to improve shoulder pain intensity and pain interfer-
ence with shoulder function45 (OCEBM Level II). 
Nevertheless, to be effective, preoperative teaching about 
pain and pain management should be conducted for a few 
minutes on the day before surgery, and ideally involving a 
family member.45

Discussion
Our research inquiry formulated following the PICO meth-
odology (Population, Intervention, Comparator, 
Outcomes),16 aimed to investigate whether adult patients 
who are candidates for RCR surgery and received preopera-
tive interventions to control shoulder pain, demonstrated bet-
ter postoperative outcomes and higher levels of satisfaction 
with the surgery. The review identified 30 records assessing 
this topic. The strongest evidence was found for studies 

evaluating therapeutic approaches, while evidence the lowest 
evidence was that supporting the assessment of shoulder pain 
and function, as well as psychosocial aspects.

Altogether, the evidence reviewed underscored the impor-
tance of effectively controlling preoperative shoulder pain in 
patients who are candidates for RCR. In fact, preoperative 
shoulder pain is a predictor of postoperative shoulder pain, 
and several studies have consistently identified preoperative 
shoulder pain-related factors independently associated with 
worse surgery outcomes.7,12,23–25 Thus, the severity of preop-
erative pain at night,23 frequency of extreme pain,23 higher 
sensitivity to pain,25 presence of pain at rest,12,23,25 lower 
electrical pain thresholds25 and anticipated postoperative 
pain7 are associated with higher postoperative pain levels and 
frequency and poorer shoulder function after surgery.8 Other 
factors such as work-related injuries, female sex, smaller tear 
size, and younger age were also identified as contributing to 
higher postoperative pain levels23,24 (OCEBM Level II and 
III).

These results indicate that thorough evaluation of preoper-
ative shoulder pain intensity serves as a critical component in 
the comprehensive care of patients undergoing shoulder sur-
gery, especially due to its predictive value in postoperative 
outcomes. Preoperative chronic pain assessment should be 
performed using standardized tools, such as the VAS, NRS, 
or VRS scales or SF-MPQ questionnaire, among others, to 
ensure an accurate and reliable evaluation, enabling longitu-
dinal tracking of pain outcomes through the patient follow- 
up.46 A comprehensive preoperative pain assessment is 
important because it facilitates the implementation of 
evidence-based and tailored interventions thorough the iden-
tification of high-risk individuals who may experience ele-
vated levels of postoperative pain, thus optimizing analgesic 
interventions, and setting realistic patient expectations.19,41

It has been described that about 16% of patients with rota-
tor cuff tears may have neuropathic pain.13 Smokers and 
those with higher VAS scores, larger cuff tears, greater medial 
retraction of cuffs or more severe fatty degeneration of the 
rotator cuff muscles are more likely to present neuropathic 
pain13 (OCEBM Level III). Therefore, surgeons should be 
vigilant when facing those patient profiles and use DN4 ques-
tionnaire to confirm or rule out a neuropathic component of 
pain that would require specific analgesic treatment.47

Regarding shoulder function after RCR, preoperative 
WORC index, which records signs, symptoms and limita-
tions associated with rotator cuff diseases, and preoperative 
Constant-Murley score in the contralateral shoulder, were 
the strongest prognostic factors for increased WORC index 
at 2-year follow-up (OCEBM Level III), as usually rotator 
cuff tears reflect the degenerative disease affecting both 
shoulders.8 Previous surgery in the ipsilateral or contralateral 
shoulder, smoking, partial RCR, preoperative pain and atro-
phy in the infraspinatus were all independent factors nega-
tively associated with functional outcomes (OCEBM Level 
III). Although not all these factors are modifiable, proper 
selection of patients may lead to successful functional surgery 
outcomes.8

High preoperative pain levels and worse preoperative func-
tional scores have been associated with higher opioid con-
sumption, catastrophism, and humor alterations 
postoperatively (OCEBM Level III).27,28 Conversely, older 
age is reported as a protective factor for narcotic consump-
tion (OCEBM Level III).31 Sleep disturbance has been 
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reported in patients with rotator cuff tears, and although it 
generally improves after surgery, preoperative and prolonged 
postoperative narcotic use negatively impacts sleep (OCEBM 
Level III).32,33 While both pain intensity and opioid use are 
associated with sleep disturbances, opioid dependence can 
affect sleep architecture independently. Sleep disturbance 
may even be a motivation for opioid consumption.48

Therefore, when possible, counseling patients to discontinue 
narcotics before surgery and as soon as possible after surgery 
may improve sleep problems.32

This systematic review only identified one guideline— 
PROSPECT—focused on postoperative pain management.34

Nevertheless, it includes some recommendations in line with 
the evidence reviewed, such as preoperative administration of 
acetaminophen, cyclo-oxygenase-2 inhibitors and intrave-
nous dexamethasone and perioperative interscalene block or 
suprascapular nerve block, to improve postoperative 
shoulder pain (OCEBM Level I). It also highlights the limited 
evidence regarding the perioperative use of gabapentin. 
PROSPECT guideline recommends an arthroscopic approach 
over mini-open repair of rotator cuff tears (Grade B). Our 
review only identified one cohort study in this regard which 
found no differences between arthroscopic and open surgery 
in terms of postoperative shoulder pain level.41

Psycho-educational interventions, such as preoperative 
teaching and thorough postoperative follow-up, have demon-
strated to improve pain intensity and minimize the impact of 
pain on shoulder function in several RCTs (OCEBM Level 
II).49–51 Nevertheless, to be effective, preoperative teaching 
about pain and pain management should be conducted a few 
minutes or the day before surgery, and ideally involving a 
family member.34

This review has several limitations, such as the scarcity of 
available studies answering our PICO question and the rela-
tively low level of evidence provided by the identified works. 
Despite these limitations, a notable strength lies in the direc-
tion of focusing the postoperative pain management strategy 
toward the preoperative period.

Conclusions
In conclusion, the evidence reviewed unveils preoperative 
chronic moderate to severe shoulder pain as the strongest risk 
factor for postoperative shoulder pain. Patient-related factors 
(work-related shoulder injury, female sex, smaller tear size, 
younger age, history of alcohol or drug abuse) and shoulder 
pain characteristics (anticipated pain, electrical pain thresh-
old, frequency of extreme pain, refractory pain at rest) are 
significant predictors of postoperative pain intensity, fre-
quency, and shoulder function, emphasizing the need for pro-
active pain assessment/function and management strategies. 
Thus, implementation of tailored evidence-based treatment 
programs may help improve patient outcomes. Those may be 
accompanied by psycho-educational interventions such as 
patient education, and an intense postoperative follow-up.

In summary, optimizing preoperative shoulder pain man-
agement, considering psychosocial factors, and tailoring ther-
apeutic approaches to individual patient needs could be key 
elements in enhancing postoperative shoulder outcomes and 
overall patient satisfaction in shoulder surgery. These find-
ings provide valuable insights for healthcare professionals in 
their efforts to improve the well-being and deliver a holistic 
care to individuals undergoing shoulder surgical procedures.
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