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Background: Appropriate preoperative management of patients with chronic moderate to severe shoulder pain who are candidates for
surgery owing to rotator cuff disease or glenohumeral osteoarthritis may improve surgery and patient outcomes, but published evidence
in this regard is scarce. Therefore, the availability of recommendations on preoperative interventions based on expert consensus may
serve as guidance.
Methods: A Delphi study was conducted to develop a preoperative management algorithm based on a national expert consensus. A
Delphi questionnaire was developed by a scientific committee following a systematic review of the relevant literature published during
the past 10 years using PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses) criteria. It consisted of 48 state-
ments divided into 5 blocks (block I, assessment and diagnosis of preoperative pain; block II, preoperative function and psychosocial
aspects; block III, therapeutic objectives; block IV, treatment; and block V, follow-up and referral), and 28 experienced shoulder sur-
geons from across the country were invited to answer.
Results: All participants responded to the Delphi questionnaire in the first round, and 25 responded in the second round (89.3% of those
invited). Overall, 46 of 49 final statements reached a consensus, on the basis of which a final preoperative management algorithm was
defined by the scientific committee. First, surgeons should assess shoulder pain intensity and characteristics, shoulder functionality, and
psychosocial aspects using specific validated questionnaires. Preoperative therapeutic objectives should include shoulder pain control,
depression and/or nocturnal sleep improvement, opioid consumption adjustment, and substance abuse cessation. Postoperative objec-
tives regarding the degree of shoulder pain reduction or improvement in functionality and/or quality of life should be established in
agreement with the patient. Treatment of preoperative chronic moderate to severe shoulder pain should comprise nonpharmacologic
as well as pharmacologic interventions. Follow-up of the shoulder pain levels, treatment adherence, and mental health status of
these patients may be carried out by the surgical team (surgeon and anesthesiologist) together with the primary care team. Patients
with very intense shoulder pain levels may be referred to a pain unit following specific protocols.
Conclusion: A preoperative management algorithm for patients with chronic moderate to severe shoulder pain who are candidates for
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surgery owing to rotator cuff disease or glenohumeral osteoarthritis was defined based on a national expert consensus. Main points
include comprehensive patient management starting with an objective assessment of shoulder pain and function, as well as quality
of life; establishment of preoperative and postoperative therapeutic targets; prescription of individualized therapeutic interventions;
and multidisciplinary patient follow-up. Implementation of these recommendations into clinical practice may result in better preoper-
ative shoulder pain management and more successful surgical outcomes and patient satisfaction.
Level of evidence: Level V; Consensus Development Study; Delphi Approach
� 2024 Journal of Shoulder and Elbow Surgery Board of Trustees. All rights reserved.

Keywords: Shoulder pain; rotator cuff disease; glenohumeral osteoarthritis; postoperative pain; preoperative management; orthopedic
surgery
Chronic shoulder pain, which can be defined as shoulder
pain for longer than 3 or 6 months,10 is a very common
condition, with a 1-year prevalence in the general population
of up to 46.7%.31 The 3 most common causes of chronic
shoulder pain are rotator cuff disorders, glenohumeral oste-
oarthritis, and acromioclavicular joint pathology.4,34

When shoulder pain begins, it is usually treated with
physical therapy, analgesics such as nonsteroidal anti-
inflammatory drugs and steroidal drugs, and/or local
anesthetic joint injections.4,10 When these interventions
fail, a surgical approach is often required.4,10 Surgery may
be the first-line treatment in cases of acute full-thickness
rotator cuff tears in younger individuals or rotator cuff
tears leading to significant changes in arm function.4

Many individuals experience persistent postoperative
shoulder pain and/or lack of functional recovery,9,14,42,43

with a neuropathic component of pain arising after sur-
gery.35 In fact, the presence of some preoperative factors
such as pain, sleep disturbance, and anxiety and/or
depression has been reported to influence surgical out-
comes,18,26,43,45 highlighting the need to define preopera-
tive interventions to control these factors and improve
postoperative outcomes in terms of pain intensity, shoulder
function, and patient satisfaction.

Currently, there are no guidelines on the preoperative
management of patients with chronic moderate to severe
shoulder pain who are candidates for surgery owing to ro-
tator cuff disease or glenohumeral osteoarthritis. Therefore,
the initiative to improve perioperative pain in orthopedic
surgery (IMPROVE) study aimed to develop recommen-
dations for the preoperative management of these patients
using a Delphi approach.
Materials and methods

Identification of problem area of research

A scientific committee, composed of 3 shoulder surgeons and 1
anesthesiologist, carried out a systematic literature review following
PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-analyses) and Scottish Intercollegiate Guidelines Network
(SIGN) guidelines to find out whether specific interventions to
achieve preoperative shoulder pain control improved surgical
outcomes. Systematic reviews, meta-analyses, randomized
controlled trials, prospective cohort studies, and cross-sectional
cohort studies published within the past 10 years either in English
or Spanish were included. The PubMed, Embase, and Scopus da-
tabases were searched for references using search terms related to
preoperative shoulder pain management and shoulder pathologies
(Supplementary Table S1) from April 11, 2021, to February 28,
2023. Twenty-eight references were peer reviewed and graded by
the level of evidence according to the 2011 Oxford Centre for
Evidence-Based Medicine guidelines. The results of this review are
being considered for publication elsewhere.

On the basis of the results of the systematic review, the scientific
committee defined a Delphi questionnaire with 49 statements
focusing on 5 areas in which knowledge was uncertain or incom-
plete and expert opinion could provide valuable guidance: assess-
ment and diagnosis of preoperative shoulder pain (block I),
preoperative shoulder function and psychosocial aspects (block II),
therapeutic objectives (block III), treatment (block IV), and follow-
up and referral (block V). Twenty-nine Delphi statements that were
not supported by reviewed literature were defined according to the
committee’s experience (statement [S] 1-4 [S1-S4], S13, S14, S16,
S19-S22, S26, S31, S33-S35, and S37-S49). To establish the pro-
posed statements as recommendations, a consensus needed to be
reached in accordance with the Delphi methodology.38

Selection of panel

Twenty-eight experienced shoulder surgeons (�10 years of
experience since residency, routine analgesia management, most
surgical activity focused on shoulder) from across Spain were
invited to participate in the study.

Anonymity of panelists

The Delphi questionnaire was hosted on a website accessible
through a personal alphanumeric code to maintain the anonymity
of the responses. On this website, the panelists could rate each
statement using a Likert-like scale from 1 (‘‘completely
disagree’’) to 9 (‘‘completely agree’’). Responses were grouped by
tertiles, in which 1-3 indicated disagreement; 4-6, indeterminate;
and 7-9, agreement (Supplementary Appendix S1).

Controlled feedback

The scientific committee met after the first round of the ques-
tionnaire to analyze and interpret the results, which were
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presented as tables including each statement, corresponding
median value and interquartile range (P25% to P75%), minimum
and maximum values, median range, number of participants in
agreement/disagreement range, and consensus status. When the
results obtained were submitted to subsequent rounds, no com-
ments about these results or statistical data were given to avoid
potential bias of the panel of participants.

Iterative Delphi rounds

Statements that did not reach consensus or reached borderline
consensus could be submitted to subsequent rounds, being
modified (rephrased or split into 2 statements) if the committee
suspected that the original wording was not clear enough.

Consensus criteria

Consensus on a statement was reached when the responses of at
least two-thirds of participants (66.7%) were in the same tertile
as the median value of all the reported responses for that
statement.

Analysis of consensus

For statistical analysis, a descriptive analysis of all items using
mean � standard deviation, median (25th percentile to 75th
percentile), and minimum and maximum values was performed. The
Kolmogorov-Smirnov test was used to check for goodness of fit of
the data to a normal distribution. The internal consistency of the
questionnaire was measured by the Cronbach a coefficient, which
can range between 0 and 1, with higher coefficients indicating higher
reliability (values >0.7 are deemed acceptable, with 0.7-0.9
considered high reliability and 0.9 considered very high reli-
ability).41 In addition, inter-rater reliability was assessed by the
intraclass correlation coefficient (ri) (poor, <0.40; fair, 0.40-0.59;
good, 0.60-0.74; and excellent, 0.75-1.0).15 Both values were
calculated for the whole questionnaire and for each block. Correla-
tion between the 2 rounds of the questionnaire, by statements, by
blocks, and for the whole questionnaire, was measured by the
Spearman coefficient (rs) (none or poor, 0-0.25; weak, 0.26-0.50;
moderate to strong, 0.51-0.75; and strong to very strong, 0.76-1).16,32

Likewise, the k index was calculated for each block and for the
whole questionnaire to estimate the qualitative agreement between
the 2 rounds, taking into account the 3 response groups (1-3, 4-6, and
7-9), with k � 0.20 indicating no or poor qualitative agreement;
0.21-0.40, weak agreement; 0.41-0.60, moderate agreement; 0.61-
0.80, good agreement; and 0.81-1, very good agreement.30 The level
of statistical significance was considered P< .05, and SPSS software
(version 25.0; IBM, Armonk, NY, USA) was used for our analysis.

Closing criteria

The coefficient of variation (COV) of the questionnaire was
calculated for each round, along with the delta, or relative change,
in the second round above the first round ([COV for second round
� COV for first round]/COV for first round). When the absolute
value of delta is �10%, there is no large variability between the
rounds and, thus, there is no need for another round because no
relevant changes are expected.
Results

All participants responded to the questionnaire in the first
round, and 25 of 28 responded in the second round (89.3%
of those invited). Baseline characteristics of the participants
are shown in Table I. Respondents were representative of
the diverse local clinical and management practices of the
autonomous communities of Spain.

Consensus was reached on 42 statements (87.5%) in the
first round. The 6 statements without consensus were resub-
mitted to a second round. Of the statements, 4 were rephrased
(S2, S3, S31, and S43), 1 was divided into 2 different state-
ments (S7a and S7b), and 1 remained unchanged (S11).
Overall, after the second round, 46 of 49 statements (as S7
was divided into 2 statements) reached a consensus, all of
them in agreement (Table II). Only S3, S7a, and S31 did not
reach the pre-established consensus threshold.

The questionnaire showed high internal consistency
(Cronbach a ¼ 0.927 [P < .001] in first round and Cron-
bach a ¼ 0.920 [P < .001] in second round) and inter-rater
reliability (ICC ¼ 0.920 [P < .001] in first round and
ICC ¼ 0.888 [P < .001] in second round). According to
block, blocks I and III showed high internal consistency
and blocks II, IV, and V showed moderate internal con-
sistency (Table III).

The COV was 0.2026 � 0.0952 in the first round and
0.1918 � 0.0880 in the second round; thus, the absolute
value of the relative COV increase was 5.3% (<10%),
indicating no need for more rounds. On the basis of the
consensual items, the scientific committee defined an
algorithm with recommendations for the preoperative
management of patients with chronic moderate to severe
shoulder pain who are candidates for surgery owing to
rotator cuff disease or glenohumeral osteoarthritis
(Fig. 1).

Block I: assessment and diagnosis of preoperative
shoulder pain

According to the panel of experts, the presence of preop-
erative shoulder pain is a clinically relevant factor and a
predictor of postoperative shoulder pain (S5). In fact, pre-
operative shoulder pain intensity is believed to directly
correlate with late postoperative shoulder pain (S7b). Thus,
evaluation of shoulder pain intensity and characteristics,
including central and peripheral sensitization (S9 and S12),
should be performed by the surgeon (S2) throughout the
preoperative period (S1) by using objective scales such as
the visual analog scale (VAS) or verbal rating scale (VRS)
(S4) or the Douleur Neuropathique 4-item (DN4) ques-
tionnaire if a neuropathic component of pain is suspected
(S8). Analysis of the sensory profile (processing of sensory
stimuli at the level of proprioception, as well as sensitivity
to touch, pressure, temperature, vibration, and so on, by
neurologic examination with instruments such as



Table I Characteristics of study participants

First round (N ¼ 28) Second round (n ¼ 25)

Age, yr 46.0 � 9.3 45.2 � 8.4
Male sex 23 (82.1) 21 (84)
Clinical experience since residency, yr 16.5 [10-22] 13 [10-21]
Shoulder surgical activity �70% 18 (64.3) 17 (68)
Patients treated with level III opioids (per WHO scale)

25-50 patients/yr 16 (57.1) 13 (52)
51-75 patients/yr 7 (25) 7 (28)
>75 patients/yr 5 (17.9) 5 (20)

Practice type
Public 10 (35.7) 10 (40)
Private 2 (7.1) 1 (4)
Both 16 (57.1) 14 (56)

WHO, World Health Organization.

Categorical data are expressed as number (percentage), and continuous data are expressed as mean � SD or median [interquartile range].
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quantitative sensory testing [QST]) can also be helpful to
develop tailored therapy programs (S13).

Block II: assessment of shoulder function and
psychosocial aspects

There was consensus on the importance of assessing pa-
tient’s psychosocial factors, shoulder function, and quality
of life (QoL) prior to surgery by using specific scales to be
able to evaluate surgical outcomes (S14-S18).

Block III: therapeutic objectives for preoperative
shoulder pain

The panel agreed that achieving control of preoperative
shoulder pain is clinically relevant and is a positive pre-
dictor factor for improved patient function after surgery
(S21), especially in patients undergoing arthroscopic repair
of the rotator cuff (S23). Therefore, preoperative thera-
peutic objectives should encompass shoulder pain control
(S28), including treatment of the neuropathic component of
pain in patients with rotator cuff tear (S32 and S34), sub-
stance abuse identification and treatment (S24), opioid
consumption adjustment (S22), and depression and/or
nocturnal sleep improvement (S26 and S27).

Postoperative therapeutic objectives should include a
reduction �50% in preoperative shoulder pain levels and/or
a score <3 in the visual analogue scale (VAS) (S19) and
achievement of analgesic treatment adherence (S25). The
patient’s expectations of the degree of shoulder pain
reduction and QoL and/or function recovery (S30) after
surgery should be realistic and should be established in
agreement with the patient preoperatively, as they can in-
fluence surgical outcomes and patient progress after surgery
(S6, S16, S20, S29, and S48).
Block IV: therapeutic options

In patients with chronic shoulder pain, consensus was
achieved regarding the preoperative use of multimodal
analgesia (a combination of pharmacologic treatments with
varying mechanisms of action and nonpharmacologic
treatments) to improve recovery and postoperative shoulder
pain, reducing the consumption of opioids (S33). Gaba-
pentinoids are recommended to initiate treatment in pa-
tients with a neuropathic component of pain (S35), but as
intensity increases, prolonged-release (PR) tapentadol, as
well as other multimodal opioids, should be considered as
the treatment of choice (S37 and S38). A comprehensive
preoperative functional rehabilitation program and physical
exercise at an adequate intensity are also recommended
(S39 and S40).
Block V: follow-up and referral

Follow-up of preoperative shoulder pain levels and treat-
ment adherence may be carried out by the surgical team
(surgeon and anesthesiologist) (S41) together with the
primary care physician (S42). Patients with very intense
shoulder pain levels may be referred to a pain unit (S43);
those with severe shoulder functional limitations, to a
rehabilitation unit (S45); and those with anxiety, depres-
sion, or catastrophizing, to a mental health unit (S46 and
S47).
Discussion

In our understanding, this is the first study providing evi-
dence and consensus-based recommendations for the pre-
operative management of patients with chronic moderate to



Table II Delphi questionnaire

Statement Median
(P25%-P75%)

Median
range

Participants in
median range,
n (%)

Consensus

I. Assessment and diagnosis of pain (qualitative/quantitative)
1 It is important to monitor the intensity and

characteristics of the patient’s pain during all the
preoperative procedures, from assessment at the
practice, when surgery is indicated, to the days
previous to the surgical procedure.

8.5 (7-9) 7-9 23 (82.1) C-A

2* Assessment of the patient’s pain during the
preoperative procedures is the responsibility of the
whole surgical team (surgeon and anesthetist).*

7 (5-9) 7-9 15 (53.6) NC

2 Assessment of the patient’s pain during the
preoperative procedures is the responsibility of the
surgeon and anesthetist.

8 (7-9) 7-9 23 (92.0) C-A

3* Assessment of the patient’s pain during the
preoperative procedures requires the use of
questionnaires such as the BPI or the SF-MPQ.*

6 (5-8) 4-6 11 (39.3) NC

3 For the assessment of the patient’s pain during the
preoperative procedures, the use of questionnaires
such as the BPI or the SF-MPQ is recommended.

7 (5-8) 7-9 15 (60.0) NC

4 For the assessment of the patient’s pain during the
preoperative procedures, it is sufficient to use
qualitative and quantitative scales, such as the VAS
and the simple VRS.

7 (5-8) 7-9 19 (67.9) C (lim)–A

5 Assessment of the intensity of preoperative pain is
clinically relevant because it is a predictive factor of
postoperative pain.

8.5 (7-9) 7-9 24 (85.7) C-A

6 It is important to assess previous to surgery the
patient’s expectations for postoperative pain as they
are positive predictive factors of postoperative pain.

8 (7-9) 7-9 25 (89.3) C-A

7* The level of preoperative chronic pain is the factor that
most directly correlates with postoperative
paindboth immediate and late postoperative pain.*

6 (5-8) 4-6 10 (35.7) NC

7a The level of preoperative chronic pain is the factor that
most directly correlates with immediate
postoperative pain.

7 (5-8) 7-9 13 (52.0) NC

7b The level of preoperative chronic pain is the factor that
most directly correlates with late postoperative pain.

8 (6-8) 7-9 18 (72.0) C-A

8 In patients with rotator cuff tears, neuropathic pain
may arise, which is associated with tobacco
consumption and larger and retracted tears, and
thus, it is important to assess these patients
precisely during the preoperative procedures with
adequate questionnaires, such as the DN4
questionnaire.

7 (6-8) 7-9 19 (67.9) C (lim)–A

9 Patients with chronic pain (3 mo of evolution) are
susceptible to the development of central and
peripheral sensitization, and thus, it is important to
assess these patients precisely regarding
sensitization during the preoperative procedures.

8 (6-9) 7-9 21 (75.0) C-A

10 In patients undergoing shoulder arthroplasty, greater
pain sensitivity and presence of pain at rest before
surgery are predictive factors of worse postoperative
pain.

7 (6-8) 7-9 19 (67.9) C (lim)–A

11* In patients undergoing shoulder arthroplasty, greater
pain sensitivity and presence of pain at rest before

7 (6-8) 7-9 18 (64.3) NC (lim)
8 (7-8.5) 7-9 20 (80.0) C-A

(continued on next page)
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Table II Delphi questionnaire (continued )

Statement Median
(P25%-P75%)

Median
range

Participants in
median range,
n (%)

Consensus

surgery are predictive factors of worse postoperative
function.*

12 Addressing, prior to surgery, central pain processing
pathways, which might be predictive of
postoperative results, is an objective in patients with
chronic shoulder pain.

8 (7-9) 7-9 23 (82.1) C-A

13 The analysis of the sensory profiley of patients
undergoing shoulder surgery may be helpful to
develop plans for individualized therapy.

7 (6-9) 7-9 20 (71.4) C-A

II. Assessment of function and psychosocial aspects
14 It is important to use specific functional scales (ASES,

CMS, QuickDASH) to assess the results of the surgical
procedure.

9 (7-9) 7-9 23 (82.1) C-A

15 It is important to assess the psychosocial factors and
the QoL of the patient previous to surgery by means
of QoL scalesz to assess the results of the surgical
procedure.

8 (7-9) 7-9 24 (85.7) C-A

16 It is important to assess the patient’s expectations and
the presence of catastrophizing before surgery owing
to their potential impact on the surgical procedure’s
results.

9 (8-9) 7-9 26 (92.9) C-A

17 Anxiety and depression are predictive factors for a poor
evolution of postoperative pain, and thus, they
should be assessed before surgery.

9 (8-9) 7-9 26 (92.9) C-A

18 Preoperative substance abuse (alcohol, tobacco, and
drugs) is a predictive factor for a poor evolution of
postoperative pain, and thus, it should be evaluated
before surgery.

9 (7-9) 7-9 24 (85.7) C-A

III. Therapeutic objectives
19 In patients in whom shoulder surgery has been

indicated, reducing the levels of presurgical pain at
least 50% and/or maintaining them with a VAS score
<3 is a therapeutic objective.

8 (7-9) 7-9 23 (82.1) C-A

20 It is more important to achieve the objectives of pain
control agreed on with the patient than to achieve
the values recommended in clinical guidelines (pain
reduction of 30%).

8 (7-9) 7-9 24 (85.7) C-A

21 Controlling preoperative pain is a predictive factor for a
good postoperative function response.

8 (7-9) 7-9 23 (82.1) C-A

22 Adjusting the consumption of opioids is an objective of
the treatment previous to shoulder surgery in
patients with refractory chronic pain.

8 (7-9) 7-9 22 (78.6) C-A

23 Controlling preoperative pain is clinically relevant in
patients undergoing arthroscopic rotator cuff repair
because it has an effect on short- and long-term
postoperative pain.

8 (7-9) 7-9 22 (78.6) C-A

24 A therapeutic objective previous to shoulder surgery is
to improve presurgical pain control, to identify and
treat a possible history of alcohol or drug use, and to
provide an active placebo because all are predictors
of poor analgesic and functional results.

8 (6-9) 7-9 20 (71.4) C-A

25 A therapeutic objective previous to shoulder surgery is
to improve adherence to the postoperative analgesic
treatment, which is low with respect to other types

7 (6-9) 7-9 20 (71.4) C-A

(continued on next page)
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Table II Delphi questionnaire (continued)

Statement Median
(P25%-P75%)

Median
range

Participants in
median range,
n (%)

Consensus

of surgery and influences the results in terms of pain
relief, pain duration, and impact on QoL.

26 Improving the patient’s depressive state is a
therapeutic objective previous to surgery in patients
with refractory chronic shoulder pain.

8 (6-9) 7-9 21 (75.0) C-A

27 Improving nocturnal sleep is an objective in the
treatment of patients with intense chronic shoulder
pain who are going to undergo surgery.

8.5 (7-9) 7-9 24 (85.7) C-A

28 Controlling pain is an objective in the preoperative
treatment because it predicts the evolution of
postoperative pain.

8 (7-9) 7-9 22 (78.6) C-A

29 Adjusting the patient’s expectations on his or her
postoperative pain is an objective of the
preoperative treatment because it predicts the
evolution of postoperative pain.

8 (7-9) 7-9 25 (89.3) C-A

30 Presurgically establishing criteria for QoL and
functionality are therapeutic objectives in shoulder
surgery.

8 (7-9) 7-9 24 (85.7) C-A

31* In patients with preoperative intense chronic pain,
delaying surgery should be considered until the pain
intensity is controlled.*

4 (2-6) 4-6 10 (35.7) NC

31 In patients with preoperative intense chronic pain,
delaying surgery should be considered until the pain
intensity is decreased.

6 (3-7) 4-6 7 (28.0) NC

32 Identifying and treating the neuropathic component of
pain in patients with rotator cuff tear is an objective
of preoperative treatment.

8 (7-9) 7-9 22(78.6) C-A

IV. Therapeutic options
33 In patients with chronic pain, preoperative use of

multimodal analgesiax improves the quality of
recuperation and the postoperative pain, reducing
the consumption of opioids after surgery.

8 (8-9) 7-9 24 (85.7) C-A

34 In patients with chronic pain with a neuropathic
component, effective preoperative therapies for this
type of pain should be initiated.

8 (8-9) 7-9 26 (92.9) C-A

35 In patients with chronic pain with a neuropathic
component, preoperative treatment with
gabapentinoids should be initiated.

7 (6-8) 7-9 21 (75.0) C-A

36 PR tapentadol may be considered as a first-line option
for managing intense chronic pain with a
neuropathic component.

8 (7-9) 7-9 24 (85.7) C-A

37 In intense predominantly neuropathic chronic pain, it
is preferred to use preoperative multimodal potent
opioids instead of classic potent opioids because
they will present better analgesia and tolerability.

8 (7-9) 7-9 24 (85.7) C-A

38 Continuous practice of mild physical exercise, adapted
to the patient’s limitations, is recommended in the
preoperative period of shoulder surgery.

9 (8-9) 7-9 26 (92.9) C-A

39 A preoperative comprehensive functional rehabilitation
program is recommended with the objective of
improving the disability associated with pain,
catastrophizing, pain intensity, pain interference
with daily life activities, and psychological stress.

9 (8-9) 7-9 27 (96.4) C-A

(continued on next page)
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Table II Delphi questionnaire (continued )

Statement Median
(P25%-P75%)

Median
range

Participants in
median range,
n (%)

Consensus

V. Follow-up and referral
40 It is the responsibility of the surgical team (surgeon

and anesthetist) to assess the level of pain, to define
the preoperative analgesic dosage and schedule,
assess adherence to treatment.

8 (6-9) 7-9 19 (67.9) C (lim)–A

41 It is important that the preoperative follow-up of pain
levels is shared between the surgeon and the primary
care team.

9 (7-9) 7-9 24 (85.7) C-A

42 In patients in whom preoperative circumstances lead to
the thought that the levels of postoperative pain will
be more intense, it is important that the
preoperative follow-up of pain be more rigorous, and
it may require the participation of a pain unit.

8 (7-9) 7-9 24 (85.7) C-A

43* Patients with inadequate control of preoperative pain
despite conventional analgesic treatment must be
referred to a pain unit.*

7 (5-8) 7-9 18 (64.3) NC (lim)

43 Patients with preoperative intense chronic pain that is
not controlled with conventional analgesic treatment
must be referred to a pain unit.

8 (6.5-8) 7-9 19 (76.0) C-A

44 In patients with chronic pain and intense functional
limitation, referral to a rehabilitation unit should be
considered previous to surgery.

8 (7-9) 7-9 22(78.6) C-A

45 In patients with suspected major psychiatric pathology,
referral to a mental health unit should be considered
previous to surgery for assessment and follow-up.

9 (9-9) 7-9 27 (96.4) C-A

46 It is important to follow-up catastrophizing, anxiety,
and depression, previous to surgery, as predictors of
worse postoperative control.

9 (7-9) 7-9 24 (85.7) C-A

47 Patient follow-up and adjustment of expectations on
postoperative pain and disability previous to surgery
improves surgery outcomes.

8 (8-9) 7-9 26 (92.9) C-A

48 It is important to follow-up pain-associated disability,
pain interference with daily life activities, and
psychological stress to improve the pain and
functional ability of patients.

9 (8-9) 7-9 26 (92.9) C-A

C, consensus; A, agreement; NC, no consensus; BPI, Brief Pain Inventory; SF-MPQ, Short-Form McGill Pain Questionnaire; VAS, visual analog scale; VRS,

verbal rating scale; DN4, Douleur Neuropathique 4 items; lim, limit; ASES, American Shoulder and Elbow Surgeons standardized shoulder assessment

form; CMS, Constant-Murley score; QuickDASH, short version of Disabilities of the Arm, Shoulder and Hand questionnaire; QoL, quality of life; PR,

prolonged release.
* Statement did not reach consensus in first round of Delphi study and was included in second round.
y Processing of sensory stimuli performed by a person, in this case at the level of proprioception, as well as sensitivity to touch, pressure, temperature,

vibration, and so on, by means of neurologic exploration or with tools such as quantitative sensory testing.
z EQ-5D, 12-Item Short Form Survey (SF-12), and 36-Item Short Form Survey (SF-36).
x Combination of pharmacologic treatments with different mechanisms of action and nonpharmacologic treatments.
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severe shoulder pain to improve shoulder surgical outcomes
in terms of pain, function, and patient satisfaction during
the postoperative period. Recommendations were issued
mainly based on the evidence identified through a sys-
tematic review and approved by consensus by a panel of
experienced shoulder surgeons following the Delphi
methodology.
Block I: assessment and diagnosis of preoperative
shoulder pain

Preoperative shoulder pain intensity is a strong predictive
factor for postoperative shoulder pain and level of func-
tion.18,26,43 Notwithstanding, the panel of surgeons
reached a consensus on the statement that the intensity of



Table III Internal consistency and inter-rater reliability of Delphi questionnaire

Block (no. of statements in rounds 1 and 2) Round 1 Round 2

Cronbach a (P value) ICC (P value) Cronbach a (P value) ICC (P value)

Total (48 and 49) 0.927 (<.001) 0.907 (<.001) 0.920 (<.001) 0.888 (<.001)
Block I (13 and 14) 0.789 (<.001) 0.723 (<.001) 0.828 (<.001) 0.755 (<.001)
Block II (5) 0.660 (<.001) 0.579 (<.001) 0.660 (.001) 0.579 (.001)
Block III (14) 0.869 (<.001) 0.818 (<.001) 0.846 (<.001) 0.781 (<.001)
Block IV (7) 0.618 (<.001) 0.582 (<.001) 0.618 (<.001) 0.582 (<.001)
Block V (9) 0.670 (<.001) 0.5 (<.001) 0.634 (<.001) 0.561 (<.001)

ICC, intraclass correlation coefficient.
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preoperative shoulder pain is the factor that most directly
correlates with late postoperative shoulder pain but not
with immediate postoperative pain (S7a and S7b). Sur-
geons argued that immediate postoperative pain is highly
related to the surgical procedure itself, as well as to pa-
tients’ expectations of the intensity of pain after surgery.
In fact, it has been demonstrated that self-anticipated
postoperative pain is a strong predictor of immediate
postoperative pain.18

It has also been reported that patients with neuropathic
pain due to rotator cuff tears achieve poorer surgical out-
comes.28,29 Notably, 11%-16% of patients with rotator cuff
tears experience neuropathic pain caused by peripheral
neural lesions that trigger peripheral sensitization, charac-
terized by burning pain, pain at rest, and heat hyper-
algesia.29 Peripheral sensitization can progress to central
sensitization, worsening even more the clinical results in
patients undergoing rotator cuff surgery6 or total shoulder
arthroplasty.27

An appropriate assessment of each of the dimensions
involved in the painful experience should be performed,
preferably using standardized assessment instruments.19 In
this sense, the panel of surgeons reached consensus on the
use of validated questionnaires such as the VAS or VRS to
measure shoulder pain intensity and the Douleur Neuro-
pathique 4-item (DN4) questionnaire (https://wikimsk.org/
wiki/WikiMSK:Calculators/DN4) when the presence of
neuropathic pain is suspected,44 even though their use in
clinical practice is low and not always feasible. In fact, no
consensus was achieved regarding the use of the Brief Pain
Inventory (BPI) to evaluate the severity of shoulder pain
and its impact on functioning or the Short-Form McGill
Pain Questionnaire (SF-MPQ) to assess both the intensity
and quality of shoulder pain (S3).

Block II: assessment of shoulder function and
psychosocial aspects

Preoperative shoulder function and patient QoL are also
predictive of surgical outcomes.22,23,26,43 For instance,
preoperative scores on the Western Ontario Rotator Cuff
Index (WORC) and the Constant-Murley test have been
shown to be strong positive independent predictors of
shoulder function after 2 years in patients who underwent
rotator cuff repair.26

In addition to the preoperative assessment of the pa-
thology itself and accompanying pain and function levels,
cognitive and emotional factors should be addressed as they
can influence patients’ recovery. Thus, early recognition of
depression, sleep disorders, substance abuse, fear-
avoidance behavior, or pessimistic personality traits can
be useful to stratify the preoperative risk of poor rehabili-
tation or surgical outcomes.5,20,22,23,25

Block III: therapeutic objectives for preoperative
shoulder pain

Several preoperative therapeutic objectives need to be
defined, including shoulder pain control, assessment of
shoulder function, patients’ QoL, and addressal of the
accompanying psychosocial factors. Because the preoper-
ative use of opioids has been related to higher preoperative
shoulder pain intensity, worst postoperative shoulder
function,36 sleep disturbance,5,25 and increased opioid
intake,33 the panel reached consensus on the need to adjust
the consumption of these drugs before surgery.

Postoperative therapeutic objectives of surgery may
include restoration of shoulder function and shoulder pain
reduction. There are no recommendations on the percent-
age of preoperative shoulder pain reduction that should be
achieved after surgery. On the basis of their own experience
and data from previous studies, the panelists agreed that
surgeons should aim for a relative reduction �50% and an
absolute reduction �3 cm on the VAS scale after surgery.21

Surgeons should also aim for postoperative analgesic
treatment adherence by prescribing a multimodal analgesic
plan, given that patients who are non-adherent show higher
Numerical Rating Scale (NRS) scores and lower satisfac-
tion with their medication than those who are fully
adherent.12

https://wikimsk.org/wiki/WikiMSK:Calculators/DN4
https://wikimsk.org/wiki/WikiMSK:Calculators/DN4


Figure 1 Proposed algorithm based on evidence and national expert consensus to improve surgical outcomes and patient satisfaction in
patients with chronic moderate to severe pain who are candidates for surgery owing to rotator cuff tears or glenohumeral osteoarthritis.
)Processing of sensory stimuli performed by a person, in this case at the level of proprioception, as well as sensitivity to touch, pressure,
temperature, vibration, and so on, by means of neurologic exploration or with tools such as quantitative sensory testing. ))Achievement of
objectives of pain control agreed on with patient (rather than values recommended in guidelines). yCombination of pharmacologic
treatments with different mechanisms of action and nonpharmacologic treatments. zProgram to improve pain-associated disability, cata-
strophizing, pain intensity and interference with daily life activities, and psychological stress. VAS, visual analog scale; VRS, verbal rating
scale; DN4, Douleur Neuropathique 4-item questionnaire; ASES, American Shoulder and Elbow Surgeons standardized shoulder assess-
ment form; Constant, Constant-Murley score; DASH, Disabilities of the Arm, Shoulder and Hand questionnaire; QoL, quality of life; SF-12,
12-Item Short Form Survey; SF-36, 36-Item Short Form Survey; PR, prolonged release.
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Block IV: therapeutic options

Preoperative shoulder pain should be treated with a
multimodal analgesic approach including gabapentinoids
in case of neuropathic pain, given that they have been
shown to decrease shoulder pain intensity or opioid use
after surgery when used perioperatively.7,23,24 When
neuropathic pain is intense, PR tapentadol is recom-
mended for its dual mechanism of action (as a m-opioid
receptor agonist and as a norepinephrine reuptake
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inhibitor) and provides strong and reliable analgesia
across a range of indications, including neuropathic
pain.8,17,39,40 PR tapentadol has been used in opioid
rotation in clinical trials, as well as in routine clinical
practice, and it is associated with an improved tolerability
profile over classic opioid analgesics.8,17,39,40 In addition,
the use of preoperative multimodal potent opioids instead
of classic potent opioids is recommended when neuro-
pathic pain is the predominant pain type.2,37

When long-term therapy with potent opioids is required
for the treatment of non-oncologic intense chronic pain,
guidelines recommend starting from low doses and grad-
ually increasing them until an adequate level of analgesia
is reacheddor until adverse effects suggest a dose
reduction or treatment change.1,3 If starting with PR for-
mulations, rescue therapy with a potent short-acting
opioid should be prescribed. Among the immediate-
release formulations, a minimum of 7 days is required
for the dose increase (for fentanyl, it may change
depending on its formulation), and among the PR formu-
lations, such as morphine and oxycodone, it is recom-
mended to wait 14 days (although the minimum is 2 days),
whereas tapentadol can be increased after 3 days and
fentanyl, after 6 days.1

Mild physical exercise, adapted to the patient’s limita-
tions, to improve QoL and shoulder functionality is also
recommended, in addition to a comprehensive functional
rehabilitation program to improve pain-associated
disability, catastrophizing, pain intensity and its interfer-
ence with daily life activities, and psychological stress.

Block V: follow-up and referral

Follow-up of patients with chronic moderate to severe
shoulder pain who are candidates for shoulder surgery must
be multidisciplinary and involve the surgeon and primary
care team. In patients treated with potent opioids, a closer
follow-up should be scheduled, including surveillance of
potential adverse effects that may arise with their long-term
use, such as neurotoxicity, hyperalgesia, and addiction,3

and considering a dose reduction or suppression once the
painful experience is under control.11

Study limitations

First, not all preoperative interventions are supported by
high-quality evidence, and thus, a study should be con-
ducted assessing the postoperative outcomes when some or
all of those interventions are implemented. Second, not all
the autonomous communities of Spain are represented in
the study for logistical reasons in the selection of partici-
pants. However, the surgeons who responded to the ques-
tionnaire proved to be experts in shoulder surgery, an
essential characteristic of consensus studies.13
Conclusion
A preoperative management algorithm for patients with
chronic moderate to severe shoulder pain who are can-
didates for surgery owing to rotator cuff disease or
glenohumeral osteoarthritis was defined based on a na-
tional expert consensus. Main points include compre-
hensive patient management beginning with an objective
assessment of pain, QoL, and shoulder function levels;
establishment of preoperative and postoperative thera-
peutic objectives; prescription of individualized thera-
peutic interventions; and multidisciplinary patient
follow-up. Implementation of these recommendations
into clinical practice may result in better preoperative
shoulder pain management and more successful surgical
outcomes and patient satisfaction.
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