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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 IlI). Patient-related factors and shoulder pain characteristics can also influence surgery out-
comes (OCEBML II/lll). Predictors of better shoulder function at 2 years after surgery include higher preoperative scores on the Western Ontario Rotator
Cuff index and the Constant-Murley score in the contralateral shoulder (OCEBML Ill). Preoperative analgesia to control shoulder pain can improve postop-
erative pain (OCEBML |). Preoperative patient teaching and intensive postoperative follow-up also improve pain intensity and function (OCEBML I1).

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.
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Introduction a set of both objective and subjective conditions, which must

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.! The prevalence of shoulder pain increases with age,
being more than 20% after 70years old.> Shoulder pain can
last for months, impairing the functional, physical, and mental
well-being of patients, as well as their capacity to work.’
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.* When conservative treatment fails, surgery may be
considered.* However, some patients still experience persistent
dissatisfaction and pain after surgery.** Satisfaction is consid-
ered as a global measure of quality of the anesthetic-surgical
process. As the result of quality care, satisfaction encompasses

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,””® and some
studies suggest that preoperative interventions aiming to control
pain intensity,”~'? or the neuropathic component of pain'* 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)'* and SIGN guidelines!®—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 statement'* and SIGN guidelines,"
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).'®
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 10years, 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 >18years 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 evidence!”
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
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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.'® An inter-
rater reliability generalized kappa statistic of between 0.40
and 0.75 has been reported for the PEDro scale.'”

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;%° Spence et al., 2011%') were identified after full text
evaluation of Galindo-Avalos et al., 2019?? 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 1), 10 were RCTs (Table 3;
OCEBM level 1I) 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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*RCT: Randomized clinical trial.

Figure 1. Flow diagram following PRISMA recommendations 2020."®

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 + 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.,*® 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

A 4

Retrospective study n=9

associations with the frequency of pain.*® Work-related
injury status, female sex, smaller tear size, and younger age
were also associated with higher postoperative pain.”® These
findings are in line with those reported by Stiglitz et al.>* 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.”*

Tonotsuka et al.'* 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.'* Likewise, Kadum et al.>® assessed
the relationship between preoperative sensitivity to pain
(pain electrical threshold), the degree of pain at rest and the
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Table 2. Detail of systematic reviews (SR) included in the final analysis.

Galindo-Avalos et al. Eficacia y seguridad de la analgesia preventiva con gabapentinoides para
pacientes sometidos a cirugia artroscépica de hombro: Una revision sistematica y metanalisis. Acta

SR #1 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 n =287 patients undergoing arthroscopic shoulder surgery; mean age 43.4 years

Pain/psychological assessment
Intervention
Main points

Conclusions

SR #2

Oxford CEBM Levels of Evidence
Type of study

Patients

Pain/psychological assessment
Intervention

Pain: Numerical 10-point scale; opioid use

Use of gabapentinoids vs. placebo in arthroscopic shoulder surgery
® 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 P =.04).

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

* Gabapentinoids use significantly reduced nausea and vomiting (RR =0.60, 95% CI 0.6, 1.00,
P =.035), but there were no significant differences in dizziness or sedation.

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

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

Level 1

Systematic review of randomized controlled trials; consensus document with recommendations

Patients undergoing rotator cuff repair

Pain: Numerical rating scale; visual analog scale

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 a-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.

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.”> 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.”’

Likewise, Desai et al.” 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.%® 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.”®

Finally, Ko et al."? 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).'3 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.'® 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.'?

Assessment of shoulder function

Jenssen et al.® 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.® 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.®



Pain Medicine, 2025, Vol. 26, No. 6

306

(PenuUoD)
(tor=u)
UONIUIAINUI PUB (g ] =) [013U0)) :sdnoid 7 "s1eaf [ ¢ 98k ULoW ‘UOIONIISUOIAI ISLIq 10 £1931NS I9P[NOYS YIIM (UdWOM ()G ‘Uaul /g¢) siuaned ogg=u sjuaneJ
syauow 9 dn-mofjoj jo uoneing
[BL13 P3[[01IUOD PIZIWOpUERI ‘pul[q-9[qnoq Apmis Jo odA 1,
11/L o1gdd
CPAYT SIUSPIAY JO SPAT INLHD PI0JXO

6S9ST'WOYTTTT 0T *I0p "4 T I-CETT*(8-2)0€ “4dy
1207 "s4nN w1y [ "Je1 [edrurpd pasiwopuel y :41081ms Lep 1933e JuswoeSeuew ured saorduwil 01 UONIUIAINIUL [BUOLIBINPI-0YIAsd B JO $109§39 Y ] "B 32 319qQa[eA
uonensiuwpe aaneiadoisod sit 01
paredwiod £1940531 uonouny 1utol I9P[NOYs WirI-3uo] 9A01dWI 10U S0P NG UOTIdEISTIES SANLINIOE] pue uted AInde siwar wonensurwpe aaneradoard qixossp)
'sdno1g om) 913 U2IMIDQ PUNOJ ATIM SIUIAI ISIIAPE JO SIDUILINDII0 dYI 10 ‘CIA] 10 /(] I8 SAI09S Y ID[) PAYIPOW JO DUIINJIP ON o
*dnoi3
e1sod[eue aaneradolsod 01 paredwod dnoid eisagjeue aanerodoad ur pajeasys azom (SN 10 £ 3B 30U INQ) £ PUB [(J 3B S210JS UONIORJSIIES [[BIA0 3], o
‘uondwmnsuod surpryiad Aep-/
*91el BISIZ[BUER INOSAY o
‘(2@ 30 ¢@ouing) ¢ pue 1 YT I8 UOIXI[f JB SIT0S SYA UIE] o

(L@ I0 ‘¢ ‘g Ioung) T pPUe Y 7T IB ISOT JB SAI0IS GYA UIE] o
:dnoi3 eisad[eue sanesadoisod sa dnoid eisad[eue aaneradoard ay3 ur paonpai azom srazowered SUIMO[[O] o

"Pa1BN[EAD ITOM SIUIAD ISTOAPE PUE 9I09S (YD) SI[2SUY SOT
e BIUIOJI[BD) JO ANSISAIUN) PIYIPOW 91038 uondejsues s,juaned ‘Quipiyiad jo uonduwnsuod s8eA[es ‘UOIXI[f 10 1531 3 31038 (SY A ) 9[eds Sojeue [ensia ured Y]

aredas yno 103e301 d1d0dsoayIe JuamIdpuUn oym syudned 90T = N
sypuow ¢

1OY

11/8

T 1oAY

M-€6800-170-L8L0TS/L00T°01 IO "I61-S81:(1)0€ 924 7207 “£80j0ovutivgdounuvijuy "Apnis pa[[01IU0d ‘paziwopues y :aredas
J3no 103€301 21d0ds0IYIIE JUdMIIpUN OYM sjudried UT IX09]90 Jo uonensiuIwpe daeIadolsod snsiaa aaneradoaid jo £1o5es pue 310939 d1sag[eue oy I, *[e 39 Sue §

‘A[panerodoisod sxyoam g pue ‘sinoy ¢ ‘sanoy 71 3t Aemyied JusweSeuew ured Sutureuod-proido [euonipesl e jo jeyl o3 jorjar ured
Jou1adns s1a3j0 pue A1sejdoryiie 1op[noys [e101 SuroSiopun syuanied ul 9A1199JJ0 pue des st Aemyied JuowaSeuew ured aanersdoriad sa15-proido ‘[epownnu y
‘wnurPp 10 ‘sqiej ‘uonednsuod 03 predar yim sdnoid oyl usamiaq SaUIIHIP ON
‘Kemyred JO 9Y3 UI SUOISSILUPEII OU 2JoM 213 ],
*dno1d H Y3 ur $7°9€6¢ Y3m paredwod ()7 sem dnoid JO Y3 Ul paa1adas syuajeambarfi surydiow ay |, o
“JISTA
9am-7 9y 3e ‘uondriosard Jorrd e woij paiIsAIp ‘uonedpaw proido ue uad el aaey 03 pajou sem [ pue ‘A1sejdoyiie 1op[noys IYSLI WOI AI9A031 19)Je
uorsny duids [8214190 pajelIssadau A[arewni[n eyl Ayedo[norpes (8214192 3J3] 10j uonedIpaw proido andsar e paxmbai | ‘Aemyred JO ay3 ut ssusned ¢¢ 9yl JO
utod awn Yaam-9 a3 1e dnoid H a1 pue dnoid JO oY1 ueamiaq Iefiwls a1om sgunes ured UBIPIIN o
'$)99M 7 pue ‘SInoy ¢ ‘sinoy g 3e dnoid O 9Y3 ul 19mO[ A[JUBIYIUSIS 910M S[IAJ[ UIE] o
((DO) Aemyed JuowaSeuew ured

€&# 10d

suoIsnuo))

syurod urejy

UONUIAIU]
Juswssasse [edrdojoydAsd ureg
syuaneJ

dn-mofjoy jo wonein

Apmis Jo odA T,

o1ddd

AOUSPIAY JO SPAT IWLHD PIOJXO

# 1.0Yd

SuoISNPU0))

syurod urejy

aaneradorrad Surureiuod-pioido [euonipen e 10 ‘(JO) Aemyred juowsSeuew ured saneradonad [epownnw ‘9313-proido £[2319[dwod € 19y :SWIe JudWIeasd 7 UONUIAINU]
01 03 () WoJj 9[eds Sunel JLIDWNN Judwssasse [ed1dojoydAsd ureq

Aysejdoryire 1opnoys JuamIspun oym /9 = N syuaneJ

SY29M 9 dn-mofjoj jo uoneingg

1.0 191uad-9[3uIg Apms Jo adA T,

L1/ o1gdd

TP SJUOPIAY JO SPPAYT INGHD P1OFXO

ST0°TL'TZ0T2s8/9101°01 10A "60ST-66+1:(L) 1€ ‘I TTOT “Sang moqyq 4apnogs [ -Aesmyyed 21e3 [EDIUI[) MIU © JO [eL1) PI[[01UOD #1004

paznuopuel y :uounSar aeido sanerodouad [euonipen e yim paredwod djqerdipaid pue 9andaggo ‘ofes st A1sejdoryrre opnoys 221§-prordQ ‘Te 10 Juressijof

"'sisAeue [eutj 8yl Ul papnjoul s]OY 1O [1e1eq '€ 3lqel



307

Pain Medicine, 2025, Vol. 26, No. 6

(penuiuoo)

(100> d *96°0~-98°0 ‘IO %56 *16°0 “YH) 4198108 woy £1940531 319[dw0d pue (100" > d 68°0-08°0 ID %S6 *#8°0 “YH) 250 prordo jo uon
-BNUNUOISIP (100" > d ££8°0-82°0 ‘ID %S6 ‘€80 “gH) uonnjosai ured o1 awn jo 10101paid 1saq ay1 sem £1931ns 191je ()] Aep U0 pasuarradxa ured 1s10M YT, o
‘oqaoeld
3A130® 3UIATD21 puE ‘asn Snip 10 [oyod[e Jo L103s1y ‘ured aaneradoard ySiy opews] :410109(en ured aaneradoisod ySiy yaim parerdosse s101oej u>ﬁ8u@m0u“m .
‘uonessad proido ur Aefop e pue ured paguojord axou jo 10301paid e sem dnoidqns ured-ysiy ay3 ur £10309(e13 UBSW AT,
‘ured mof 10 ‘wnipaw ‘YySiy :sAep saneradoisod (o1 ay1 Sunmp ured uo paseq s3110103[€11 ¢ 0IUT PIPIAIP JI9M SIUANIR]
£1931ns 19338 SINOY 7/ 10} (A[oA13
-e1adoisod oqaoeld aanoeur ‘Ajpaneradoard Suw ¢+ wedszeio]) oqadeld aanoe sa (A[paneradoisod Lep e sown ¢ 3w (9 ‘Ajpaneradoard 3w oz 1) unusadeqen
(ured 3s10m (T ‘ured ou ‘() £103U9AU] UTR] JOLI—O3[BIS SUIIRI OLIDWNN] :UIRJ
s1e34 /°9¢ 98e ueaw {(A1a81ms diy ‘A1981ns 29Uy ‘Awordaisew “39) 19Y30 10 (£ =) A19310S I9P[NOYS YIIM (UOWOM G7T ‘UdW 94 1) syuanred [/c=u
£1381ns 19358 S1BIL T
10 ‘pur[g-3[qnoq
11/6
T PAYT
8910°610C uddoxIoMpUBWETOOT 0T *1OP "89T0612:(€)T T W 610T 24O M2N VN[ ‘TEILL, [edIUI]D) paziwopuey
© JO sIsA[euy AIepuodag :£19A009Y pue ‘uonessa)) proidQ ‘uonnjosay ure] 2aneiadoiso ‘uonewnsy ure 2Indy YA\ PAIBIOSSY $I10108,] '[& 12 e
*£1981ns 1933€ [013u03 uted pasordur pue £jpanerodoisod sproido jo asn dya paonpar Apuedyiugdis £1931ns 210joq [oweladered Jo asn 3y ],
*£1931ns 3UIMO[[0] $109JJ9 SPIS PAILIDOSSB-UONEIIPIU J0U [01u0d uted Yaim uondeysies Surpredas sdnoid Suowre saOUIAIJIP JUBIYIUSIS OU ITIM I, o
(($0" = d) sdnoi18 om3 19430 9y3 ueyl [013u0d uted 19339q parodar ¢ dnoiny
((§0° > ) s&ep aaneradoisod z ay3 Surinp sdnoid omi 1oy1o a3 ueys Lep 1ad sqjid 19maj jjoo01 ¢ dnoiry
((L10° = d) sdnoi3 om3 19430 Y3 UBYI SUOPOILXO s3] pasn ¢ dnoiny
sureoeardng [ewosodi] yirm yo0[q susjedsiaiul pue sredar Jynd 103e101 d1dodsoryire Arewnt g
001 03 () Wo1j 3[ed§ :ureJ
*£1981ns 19338 s1N0Y 9
£I9A9 9UOPOILX0 Sw ¢ 3Xe) 03 pamo][e sem dnoig siy3 (-7 sAep aaneradoisod 103 sanoy g £1945 pue ‘£1931ns 1933e pue 91039q AP U0 SINOY 9 1949 £[[€IO0
[owelaoered 3w ([ :¢ dnoin) “£1581ns SUIMO[[0J PIPIIU SB SINOY 9 1943 JUOPOIAXO Fwi § :(Jo1IU0d) 7 dnoir) "£1931ns FUIMO[[0] PIPIJU SE SINOY 9 L1949
A[Te10 [owreladered Sw ()0( | 10/puB JUOPOIAXO W ¢ 9BI 01 PAMO][Y :([01Iu0d) T dnoir) :sdnoid ¢ ‘s1eak §'/ ¢ a8 ueaw {(uawom ¢ ‘uawr 7¢) syuaned /¢ =u
syauow ()|
10¥ ‘purg-a1qnog
LI/
CTPAT
TET€0'TTOTSIYITOT 0T TOP “€-6TE00(IT)9%LT-8SOIS “bT WP 1TOT “S4ng moqy +ap|nogs
[ Apnag paziwopuey 9a1303dsol y :areday] jyny 10330y SU10319pUN SIUSNIEJ Ul JUSWSeURIA Ule uo uoydourwelady aaneladoniad Jo 109337 ‘e 39 ysuig
'sdnoi8 uaamiaq uonouny AJrep Yarm douardjraiul ured 1o LA31susur ured JO [9A3] YD UT SIDUIIJIP IUBIYIUSIS OU I19M IAY [,
*dnoa3 joruod Iy ur 9, ¢ pue dnoid
UOTIUIAIIIUI Y UT JUIWIEIII 03 PaIdype siuanied ay3 Jo 9 /€ (T > ) 41981ns Suimo[[o] Juaunean ured 01 aouaIaype 19139q Pamoys dnoid uonUIAINUI Y], o
‘Juswieany ured 031 90UdIIYpE 019z pue ‘A1931ns snoiadid pey Suiaey ‘ured sanesado
-31d ‘oreway Suraq ‘98e Suno g :£1981ns 3uimo[oj uonouny A[Iep Yirsm 90U2195193Ul PUE JUSWIAOUW YI1m Asuaiul uted JO S[9AI] 10ySIY YIIm PIJBIOOSSE SI0IOE] o
W3 19A0 A[3UBdYIUSIS PadNpar uonduny AJIep Yarm adua1ajaaul pue Aysuajur ured ‘dnoid yoes uj
(70" =d S°0 'sa 7'1) dnoid [o1uod ay3 ur ueyl 19139q Apuedyiugis sem dnois uonusaiaul oyl ut ured oy ‘£1981ns 193jE SYIUOW 9
‘uonouny Arep yam sduarapraiutl ured 10 Juswasow Yam Aysuaiur ured Jo swirsy ur sdnoid usamiaq £19ane1adolsod sadUIISHIP JUBDYIUSIS OU 219M 3I3Y], o
‘sfep aaneradoisod / ay3 Surmp Suryoeod suoyd + 1900q uoneurtoju] :£1981ns o1dodsoryaie Jnd 1038301 SUIMO[[0f sjuaized 10§ UOIBINPI JUSWIFRURW UlE]
(SYN) 91e0s Suner [eourowNN :ureJ

syurod urejyr

UONUIAIIU]
Judwissasse [ed1dojoydAsd /ureq
syuaneJ

dn-mofjoj jo uoneing

Apmis Jo odA T,

01ddd

SJUOPIAY JO SPPAYT INGHD P1OJXO

S# 10d
suoIsSnPuU0))

syurod urejy
UOTIUIAIIU]
Judwissasse [ed1dojoydAsd /ureq

sjuaneJ
dn-mofjoj jo uoneing

Apmis Jo adA T,

oIqdd

20UIPIAY JO S]PAT INGAD PIOJXO

P# 104
SuoISNPU0))

syurod urejy
UOTUIAINU]
JudwIssasse [ed1dojoydAsd ureg

ST0°TLTT0T /910101 10A "60ST1-66+1:(L) 1€ 11 T20T “Sng moqq +apnoqs [-Kemyyed a1ed [edIUI[ MU € JO [eL1} PI[0HTOD
paznopuel y :uowidar aeido sanerodouad [euonipen e yum paredwod djqerdipaid pue 9andaggo ‘ofes st A1sejdoryire opnoys 221§-prordQ ‘Te 10 Juressijof

T# 10Y

(PenuRUO9) *g a|qeL



Pain Medicine, 2025, Vol. 26, No. 6

308

(PeNuIIUOD)

*SINOY [7 1B Pa19A0231 UoNdUNJ Jojow ‘sdnoid yioq uj o
69" =d ‘dnoig Apnis oy3 ur samoy ¢/
F1°£1 pue dnoid [01U0D Y UI SINOY £'§ F 9°9T JO U :sdn0I3 0M1 Y3 UIIMIAq BISIZ[BUE JO UONBIND I UT SIIUIIJJIP JUBIYIUSIS OU 910M 13, o
'sdnois yioq 105 | jo uesly :ured sanesadolsod ‘sdnoigd yioq 103 ¢ jo uesy :ured aaneradoai] o
($0" = ‘s1834 84 *sA ¢ 93k uraw) dnois 01310 33 JO IBYI UBYL JoP[0 APIUuEdyIUSIS sem dnoi3d UOIUIAIIUI AYI JO IFe Y, o
"Y20[q pafrej & patrodar dnoid uonuaassiur a3 ur syuoned om ], o
£1981ms 310J3q o0]q snxa[d [eryoeiq renoiaedeidns 103 sureseardng 9, ¢z () 01 (dUI[ES 10) JUIBIEIIAI 9, | JO UOLIPPY
(0T1—0) 9[dS ano[euy [BNSIA Ul
dnoi8 uonuoaIdlul Ul s1834 46
pue dnoig [onuod ur s1ea4 /g4 93e uraw {dnoI3 UONUIAIIIUI Y1 UT USW €7 ‘UdWom ¢ ‘dnoid [01u0d oY1 ul usw 97 ‘uowom 971 {(dnoid yoes ur gy =u) yg=u

sfep ¢
1D ‘pur[q-s[qnoQq
11/8
T 1PAdT
8ST6T6TT STOT08T86680/080T°01 0P "TT-L0€:(€)8T ‘[0 STOT "(1u2D pa amuf) [Avg) 204 "£133
-Ins Iop[hoys AI101e[NqUIE J0] S}00[q 241U snx3[d [eryoeiq renoiaeeidns ur eisafjeue jo uonernp uo auredseardng 01 auresena) SuIppe Jo 19§37 [ 12 UOSILd]

‘uondwnsuod prordo 2onpax pip Inq ured aaneradoisod sonparx jou prp £1931ns Jrexqueq didodsorylre 031 soud unuadeqes jo ssop JSuts y
Y {7 38 Je[wIs Inq (100" > J) £1981ns 1935€ y 9 Suniwioa pue easneu ssaf Apuedyiugis pasustadxs dnoig unuadeqed oy, o
*sdnoi18 us9MI9(q UOIIBPIS 1O SSIUIZZIP UI SIDUIIIJJIP IUBDYIUSIS OU 919M 1Y, o
(100" > ) £3193ams 193Je Y 7 pue y 9 3e dnoig [013uod ay3 ueys sprordo 1omay Appuedyrugdis pasn unuadeqes paarodas jeyl dnoid sy,
‘ured 9anre19d03sod jo swiay ur sdnoid usamiaq SIOUIAIJIP JUBIYIUSIS OU ITIM I3[, o
£1381ns 31U d1d0dsoayie 91059q [owrelddered ‘s (Sw ()()9) unuadeqen)
asn proido ¢3[eds 3o[eue [ensip ureJ
dnoi8 [onuod oy ur s1eas ¢'g7 ‘dnoid uonuaaraiur Y1 ut s1eak g* ¢ 98e ueaw ‘dnoid jonuod Ay
ur uaW ()¢ ‘uowom § ‘dnois UONUIAIIIUI Y} UI UdW /7 ‘Udwiom [T ¢A1981ms d1d0dsoIyiIe 10§ SaIEPIpUERd PUE UOISI| reyueq € yam (dnoi yoes ur gc=u) 9/ =u

sImoy ¢
LO¥ putq-adiay,
11/6
CPAYT

8T0°'T0°9TOTIS10°/9TOT 0T *10P "E£5-6+S3(5)T0T *daS 910T "s2y Sing jorvmnv4], dogriQ) ‘Tern
[edturd paziwopuel papul]q-9[din y ¢uondwnsuod proido pue ured sanessdolsod sonpasr unuadeqes soo(q :41981ns 1rexueq J1d0dsOIyIIY ‘[€ 39 IADY-TUBPIBIA
*£1981ns 19138 SINOY 74 S[9A3] UI[NSUI padnpal pue £1931ns Jo Aep ay3 uo ured SUIASI[IT UT IATIDJJS SEM MDO[( JUI[BISIAIUL ‘A1931NS JJnd 1038101 21d0dSOIYIIR 19y

‘sAep aaneradoisod ¢ ay1 Ul SI9NILWOIQ PUB 2100 UTed U29M19(Q UOTIB[21I0D OU SEM 1], o

*£1981ns 19338 oW 19A0 J3eJ[NS duoIdlsorpueidaoipAyap 10 uadouriqy Suipredar sdnord Suowe saueyd JUBOYIUSIS OU 919M 1], o

(840" =d $6£°0T "SA §§°01) £1981ns 193J€ sInoYy 74 VO Y3 ul ueyd dnoid yo/gSIS Y2 Ul Jomo] AQUedyIuSIs 919m S[9AJ] UI[NSU] o

(100" >d ‘€T SA TH'T)

£1381ms 1935 sIn0Y 9 Ik A[[e103dsa pue (100" > 4 78°€ 'sA 0§'7) dnois yo ay3 ur ueys dnoid yo,qsIS ays ut £1931ns Jo Aep Y3 UO SS9 A[IUBDYIUSIS SeM UIR] o
£13931ms o1dodsoryie J3nd 1038301 JULINP (YD) BISIYISIUE [BIUIS *sA (YO/dSIS) BISOYISIUE [BISUAF PUE YO0[q dUS[BISINIU]
3[edg andojeuy [ensiA :ureJ

dnoi8 [onuod ay1 ut s1834 §°9¢ pue ‘dnoi3 uonUIAIIUI Y3 UT STBIA /"6 ¢ I3e
uedw {dnoig [013u0d 9Y3 UI USWOM 9] puE UdW ¢ ‘dn0I3 UOIUIAIIIUL Y3 UL USWOM f] ‘USW /] L1833 Jnd 1038301 Y3m (dnois yoes ur [¢ =u) syusned g9 =u
£1981ms 1s0d sinoy 99 pue £1931ns 21039q sAep ¢

1OY
11/8
T 1PAY]
810°60°9T0T 0TI (9TOT 0T *10P "976-816%(S) €€ *WIN LTOT £d02504¢3477 “TeIA], PajoTITOD)

syutod urejy
UONUIAIIU]
Juswssasse [edrdojoydhsd ureg

syuaneq
dn-mofjoj jo uoneing

Apmis Jo adA

o1ddd

SOUSPIAY JO SPAIT INFAD PIOJXO

8# 104
suoIsnuo))

syurod urejy
UONUIAINU]
Judwssasse [edrdojoydAsd /ureq

syuaneg
dn-mofjoy jo wonein

Apmis Jo odA T,

olddad

IOUIPIAY JO SPAYT INLAD PIOJXO

L# 1DY
suoIsnPu0))

syurod urejy
UONUIAINU]
Juowssasse [edrdojoydAsd ureq

syuane
dn-mofjoy jo woneing

Apmis Jo odA T,

olddd

IOUSPIAY JO SPAYT INLHD PI0JXO

pazrwopuey Y :1reday JJny 101810y d1dodsoryiry SuroS1opu) s1usne Ul SIOYILWOL] SS11§ PUE UTEJ UO YOO[q dUS[BISIANU] 35O (J-[SUIS € JO S199J77 'Te 39 NI o# 1DV
*£1981ms 150d £1940201 [[nj pue ‘osn proido jo uonenunuodsIp ‘uonnjosai uted 03 swn ay3 Jo aandIpard sem (] Lep sanerodoisod uo parrodar ured 3s10m Iy T suoIsSNPUO))
STO'TI'IT0TsEY/9T0T°0T 10d “60ST-66+1+(L) 1€ ‘[ 220T “84ng moqq +apjnoys [ Kemyred dxed [ed1uI[> MU € JO [e133 PI[O1IU0D 1# LDY

paznuopuel y :uowigas gerdo sanerodouad [euonipen e yum paredwod djqerdipaid pue 9andagg0 ofes st A1sejdoryiie opnoys 331§-prordQ ‘Te 10 yuressijof

(penunuoo) g ajqey



309

Pain Medicine, 2025, Vol. 26, No. 6

"}00]q sudedsiaul Yaim £dossoryiie sopnoys Sutodiopun syuaned ur sowodIno saoxdur jou pip unuadeqes jo asn oy,
sdnoid 7 oy uaamIaq (SSAUISMOIP ‘SSIUIZZIP) $IDIJJI ISIPAPE UI SIIUIIIJJIP JUBDYIUSIS OU 219M 1Y ],
'sdnoi3 usamiaq urened 10 uoneinp dasfs ur sAOUIAIIP IUBIYIUSIS OU AIIM I ],
'sdnoi18 om1 oY1 uaaMIaq Je[IWIs sem A1981ms 193k Judfeambs surydiow jo asn oy,
'sdnoid usamiaq $210s ured sanerodoisod ur $9OUIIIFFIP JUBIYIUSIS OU 2IIM 1Y,
300[q audfedsidul yim Adodsoryire 1opnoys 1a3e jowrelddered sa (Sw go¢) unuadeqen
(ured ajqssod 1s10m ‘T ‘ured ou ‘() 9[eds JUIILI [EILIDWNU [BQIIA ‘UTBJ
dnoi3 [onuod ur s1eak ¢ 1 ¢ ‘dnoid uonuaAIalUl Y3 Ul s1BdL g 1 ¢ 98k ueaw (dnoigd [o1u0d
3y Ul UdW 97 ‘Uowom ¢ ‘dnoid uonUIAINIUI AYI Ul UdW 77 ‘Uawom 4 ‘A1a81ns drdoodsoayire yum (dnoid jonuod ur [¢ =« ‘dnoid uonuaAIIUI Ul 97 =u) /G =Uu

sinoy g
10Y ‘purq-31qnoq
1T/L
[AE!
"0S-€4S:(14dns )6 Sny 110T °[
VNVV "4&pnis pajjonuod-oqade[d ‘purjq-a[qnop ‘paziwopuei ‘9andadsoid y :4dodsosyire 1opnoys 105 unuadeqes jo uonensiuiwupe Ianesddord ‘e 39 adouadg
'sioy (g 101 dnoid 1ay10 a1
(31 SIOUDIDJJIP JUBDYIUSIS INOYIIM PUE ‘SINOY ()7 I8 PUNORI B YIM ‘A1981ns 103€ s1noy 9 A[uo [o13uod ured parordur 3o0[q aua[eIsIaIUl Y3 JO UOBIPPE Y,
*sdnoid oY1 usamiaq pasuatiadxa ured ay1 T S9OUSIAIJIP JUBIYIUSIS OU IIIM 1Y) ‘SINOY )7 WY
“JUBDOYIUSIS JOU SEM 9DUIIP dY3 Inq (£°84 "sA $°19) ¢ dnoig ueys ured 1918913 paoustiadxa | dnoid 98reydsip 193je sInoy A1uam]J, o
(17> 4 ssiid 171 tsa sqpid 9°0) sanoy 9 3e 7 dnoas ur 3eys ueyd 1omojf sem | dnois ur uondwnsuod proidQy
(100" =d 8°19 "sA 6°0€) A1981ns 19138 sinoy 9 1e ¢ dnoid ur ey uey ssof Appuedoyrudis sem | dnoid ur ured ayJ, o
£1381ms o1dodsoayire apnoys guunp (g dnoin) oqadseld 'sa (T dnoiny) 3oo[q suajedsialu]
asn proido ¢o[eds 3o[eue [ensip :ureJ
ssouyeom pue ured 1opnoys yam (dnois [013u0d ¢z =u ‘dnoid uonusaiaul g7 = u) syuoned ¢ =u
£1981ms-1s0d sioy g
10Y ‘puq-sqnoq
11/8
T 1oAY
€00° 10 T10T OB (/9101 0T :10P "0 I-£09:(S)LT AP 1107 "Kd03s04qziy "Apnis pa[josuod-0qadeld pue ‘papul[q ‘paziwiopuel ‘9andadsord y :£108

suoisnpuo)

syurod urejy
UONUIAI U]
JudwIssasse [ed1dojoydAsd ureg

syuaneg
dn-mofjoj jo uoneing

Apmis Jo odA T,

oIddd

QOUIPIAY JO SPAT INLAD PIOJXO

0T#.10Y

suoisnpuo)

syutod urejy

UOTUIAINU]

JudwIssasse [ed13ojoydAsd ureg
syuaneJ

dn-mofjoy jo uoneing

Apms jo odA T,

oIddd

90UdpIAY JO S[PAT INGAD PIOJXQO

-1ns 19pynoys drdossoryire 1uanedino ur }oo[q ausfedsiaiul aaneIadoard e yum dwnd worsnjur-snonunuod [erwoideqns e Sunuawsne Jo £0edyJy e 10 09IBNI(J 6# 104
-auresealdng 9, ¢7°() Yaim duIedel

-191 9,1 Su1a10091 dnoid oy pue aureoseardng 9, ¢z Suraedar dnoid ay1 usamiaq ersad[eue aaneradolsod Jo uoneINp Y UI DUIIJIP JUBDYIUFIS OU SEM dIY ], SUOISNOUO))

ST0°TLTT0T /910101 10A "60ST1-66+1:(L) 1€ 11 T20T “Sng moqq +apnoqs [-Kemyyed a1ed [edIUI[ MU € JO [eL1} PI[0HTOD T# 10Y

paznopuel y :uowidar aeido sanerodouad [euonipen e yum paredwod djqerdipaid pue 9andaggo ‘ofes st A1sejdoryire opnoys 221§-prordQ ‘Te 10 Juressijof

(PenuRUO9) *g a|qeL



Pain Medicine, 2025, Vol. 26, No. 6

310

(penuiuoo)

T1-1TL00T0T-LYYLLYTO/8TEE 0T S0P "09€-95€(9)
€ {1 A0N 070 "s2tpadogii( “Kisejdoayiry 1ap[noys [e1o ] drwoleuy Arewtld Suio8iopup) siuaned ui as) proidQ aaneradoard 10 s10108,] YsY ‘[e 39 SLLIO]N
*£1931ns 19p[noys 8303 J1d0ISOIYIIE 193JE J[JBUOSEII SI W ¢ IUOPOILXO JO s[[id ()¢—¢7 JO Isn Y],
*asn d1nod1eu aaneI1adoisod 1918318 YIIm PIIBIDOSSE 219M ISN 0IOB(OI PUE ISN D130J1BU dA1EId0d1] o
‘Jo13u0d ured yaim pagsnies £194 319m syuanzed Jo (0S/€¥) %98 e
(100" > d) §°L1 30 3102s & 03 syutod ¢ ¢4 Suronpar ‘A1931ns 1933 AUBOYIUSIS Pasealddp ure] e
*£1981ns 19178 $Y29M 7 UIYIIM duopod£xo Sunyel paddois syuaned jo (05/97) JjeY A[orewxoiddy o
*9UOP0I4AX0 a3 e1 30U pIp syuaned Jo (06/S) %01 ‘s[jid Sw ¢ auopodfxo (1> 3001 syusnred JO ((0S/€T) %97 ‘A1981InS 193Je M 9 JYI U]
‘ured 1apnoys 10] £1931ns 210Jaq sonod1eu Suryel a1om syuaned Jo (0S/7T) % T e
papasu se uonedsipauw ured Jo asn £q pamof[oj o0[q Jus[edsIalul pue £1981ms I9p[noys [e303 d1dodsoIyIry
3[eds 3o[eUy [BNSIA fUle]
s1e4 /°¢9 98e uBoW {(UdWIOM ()¢ ‘TWow (1) siuented ¢ =u
£1981n8 19358 S)99M 9
Apmnis 110400 9a109dso1g
€ [2A97]
S00'T1°610T 898!
Y9101 01 10P "0 I-001:(1)¥ 91 ur[ 0707 "] SAS/[ *KLsejdoiyire 1op[noys [e103 Surmo[joy uondwnsuod d13od1eu Jusneding ‘[ 19 ZOIMIISNIIBIA
‘ured sanesado-1sod arowr padusLIadxs s1e93 I9[[RIS
U3IIM SJUdIIE] "UOIE[21102 1Y3I[s B yim ‘ured aaneradoisod Sururuiidlap ur s1o3oey jueirodw 3sow ay3 a19m ured aanesadoard jo £Aousnbaiy pue spnituSew oy,
(100" >d)
Am(ur pajepaI-y1om pue (100" > J) £31a10€ s110ds paonpai (100" > J) IOP[NOYS UMO I13Y3 JO Juawssasse Juaned 1a100d (100" > J) SSaujFns Y3y a1om
SIOYIO fUOIIBIDOSSE 1593U0MIS Y3 PeY (T() > 4 6¢°0 = 1) Asuajut ured aane1adoal :£1081ms 193je s9om 9 Lsuajut ured yarm pajeroosse s1030ej 9a13e12dod1]
"($8°0=2) ured jo AIsuaIuI 9Y) YILM PIL[II0D A[ISIDOAUL SEM 18] DU JO IZIS Y], o
“($0" = d) orewsj Sutaq pue (100" = ) 3¢ 1Junod (100" > 4) Amlur parepr-yrom (100" > d
£17°07 = 1) 9IANJ0UBW J9GIIL) PIONPAI B IIIM SUOIIBIDOSSE I3YI() "UONBID0SSE 123U0MIS B pey (100" > J 1€ =1) ured swanxa jo Lduanbaig pue (100" > g
fzer0=4)3sa13e ured (100" > 4 f€€°0 =1) 3yStu 38 Lusudiur ure :£1931ns 1933e $y29m 9 ured Jo Aouanbaiy oy3 yirm pajedosse s1030ey 9ane1adodI] o
£1381ng 1reday jyny 103830y d1dodsoryiry
(s1qeordde se ‘ured 3uanbaiy 10 ssudzur Isow = ¢) 9eds Jutod ¢ :ureg
1893 939]dwod yam ¢7e “reas ented yam syusned /48 51894 ¢ 938 UBaW {(UdWOM ¢Gg ‘Uow €17 T) syuaned g T =u
£1981ns 1918 S)j99M 9
Apnas 110402 aa13dadsoI]
€ [PA9]
6YL1L60TSIFSEICO/LLITOT S0P "EST-941+(T)
6t ‘uv( 1707 PPN S140ds [wy £1931mg areday jyny 103830y d1d0dsoayiry 193y ured 9a1e1adoiso] Jo £111943§ pue Aouanbarg Sunoipaid s10108] ‘[e 39 1AZIY
*Amlur ynd 1038301 337R] YIIM Ss1uaied 03 paredwod usym suonesslfe mowny pue wsiydoriseed 19YSy pamoys LIn(ur Jynd 103810 [[BWS YIM SIUINEJ
‘wstydoniseied Jo 92139p 1oy31y Juedyrusis e pajuasaid syusned Linlur [jews ‘syusned Linlur 931e] 01 paredwo)) o
"(€00" =) urewop Jowny 3y, o
(§10"=d) 21035 LSO 1¥9H
:ur £1981ns 310J2q 01 paredwrod £1981ns 191J€ S90UAIAIP JuedYTUSIS paruasaid syuoned Ainfur [ewig o
*A1981ns aredas jnd 1038310y
“(NdD) 3Ise.L UOHE[NPOTN Ued PIUOBIPUO) pue (1SY) 1831, £105Uag
aanenueng) (SYA) 2[eds ansojeuy [ensip 9[edg urgd [euonouny ‘oireuuonsang) drydesSowaponog

¥# SO
suoIsnuo))

syutod ureyjy

UONUIAINU]

Judwssasse [edrdojoydAsd ureq
syuaneq

dn-mojjoj a3 Jo uoneing

Apmis Jo adA T,

IOUIPIAY JO SPAYT INFAD PIOJXO

€# SO

suoIsnuo))

syurod urejy

UOTIUIAIIU]

Judwssasse [edrdojoydAsd /ureq
syuaneg

dn-mofjoj a1 Jo uoneinq

Apms jo odA T,

SIUSPIAY JO S[PAT INLHD PI0JXO

# SO
suoIsnuo))

syutod urejy
UONUIAINU]

Judwissasse [ed1dojoydAsd /ureq

‘syauow 9< 105 ured pue Lnfur jynd 1038301 YaMm syuanted o =u sjuone

£1931ns 1933 ‘A1981NS 31039q Aep 2UQ dn-mofjoj 241 jJo uoneing

Apmnis 110402 9a13dadso1g Apmis Jo odA T,

€ [9A97] SJUOPIAY JO SPPAYT INGHD P1OFXO

L8061LT-0¥00-5/SSOT'0T 100 "798-958°(S)LS “T€ 4PN 120T 1# SO

‘(opnvg ovs) dogiQ svag aay 11040 2a1nd3dsoi1] y :A1081ng aredoy Jyn) 103L10y 01 PaNIIGNG SIUSNIEJ JO Isn JIsa[euy pue 9[1JolJ 2A1dIdION ‘[e 19 BZnog

"sisAjeue [eul} 8yl Ul papnoul (SJ) SaIpN1s 10YoD 1O [ie1eq ‘v lqel



311

Pain Medicine, 2025, Vol. 26, No. 6

(penuiuoo)

*dn-mof[oF Jo pud a3 18 210 SISV Y3 Ul g pue -y sdnoid usamiIaq SIOUIIRJJIP JUBDYIUSIS OU 219M 1Y, o
"J30q 103 100" > d (S'TF0°66) d PUE ('S 9°L6)
sdnoid -y ay3 ur ueys ('8 ¥ 1'7¢) dnois 4y oy ur 1omo[ Apuedyrusis sem (£1931ns 193 SYIUOW /"¢ F 9°¢7 Ukaw) dn-mo[[0] JO pud 3y3 38 91038 SISV YL, »
‘1p0q 10J 100" > d {(16/2)  PU® (16/01) -V sdnoid ur ueys (16/5¢) +y dnois ur 1oydiy Apuesyrudis sem ured aaneradoiso] e
YI0q 10§ 100" >d (TTTFE€79) dPue (611 F6°€S) -V sdnoid ueys (741 * 7'€€) +v dnoid ur 1omo] Apueoyiudis sem 2103s §ISY aaneradoard oy, o
£1381ms JJnd 1018101 51d02SOIYIIE 210J9q (SUTBIBAIdIW + SUOSBYIOWEBXIP) SUOIII(UI PI0IISOI1II0])
(9105 su0aging Moq[q pue IOp[NOYS UBILIDWY) SHSY :uled
SP10191S0211102 9A19331 30U PIp oym ‘ured 1noym syuaned °q A1981ns a10joq paread
-desip ured asoym pue spro193s0d13100 PIAIIAI oYM syudnred -y ‘paisisiad ured ssoym Inqg suondSul ProIdIsOI1II0D [BIIAIS PaAIRdIT oym siuaned ‘+y :sdnoisd ¢
s1894 769 98k UBIW ‘USW G, ‘UoWOMm Q7 ¢(stop[noys ¢,/ 7 = u) siuaned 997 =u
STBIA 7 I1SB3[ 1Y
Apnas 110705 2a102dsoig
€ PAYT
C6LCIL'610T S0P
/1SS0 0T *10P "661-T61 H(T) 11T ‘Uunf 107 "S4nsg dogri urD) ¢1913eW 31 $90(J :rredar Jynod 103e301 d1dossoryire ur [o13uo0d uted aaneradoard ‘[e 19 ensiouc]
*£1981ms 1ap[noys o1doosoayiie 1933e syuanied Ul 9A1IOJJ2 pue dfes si spioido Inoyim [onuod ured [epown Ny
*£1981ns 1933 sxj9am 7 Y3 ul [o13u0d uted yaim paygsnes Sureq parrodar syuoned (¢¢/p€) ([ ISOWY o
“S[IeY
pairodar (6¢/S) %¢ 1 pue uonednsuod pazrodas syuaned Jo (G€/€T) % [°LE “A1981ns 193k $99m 0MI Y3 Ul ‘[e3rdsoy ay3 ul S[[ej JO WNLI[Op OU 19M 1],
‘A[paneradoisod syoam g 107 prordo
3S0p-MO[ B paAladal Juaned 1ayioue pue ‘uonezijesidsoy guunp sprordo  9ndsai,, panmbai jusaned su() :Ajpaneiadoisod sprordo paatadas syusnned om], o
‘(€ Jo uerpaw) A1981NS 191 SABP ¢ PaseaIddp pue (4 Jo UeIpaw) A1981ns 193Je sInoy g¢ padudaLiadxa sem ured 10w Y], o
*7 Jo ueipawt & sem ured 9y 981eydsip uQ *() sem ured uerpow Y3 ‘£1931n0S 1933E SINOY 7] PUB 9 IB {9 JO ueIpow € sem ured ‘A1931ns 910jog o
‘Jowrezaoered jo sasop aaneradoisod omi 10 suo paatedar syuanied Jo (0G/SE) %EVL o
Appaneadolsod qixo0d9)90 pue unuadeqes [e10 H[20[q dud[eIsIIANUI Yim A3se[doIylae 19p[noys [e30],
arreuuonsanb NV 9591 1opmoyg J[dwig ¢(suoading moq[g pue I9P[NoyS uedLaury) SSY [eds So[eue [eNnsIA ure]
s1ea4 T/ 98k ueow ¢{(Uowom QT ‘uowr /) syuoned ¢¢=u
SRRV g
Apmnis 110402 9a109dso1]
€ P47
€10°10°610C°25L /9101701
0P "7TLI-91L1:(6)8T 498 6107 8ins moqp 4appnoys [ *Aemyied s1ed [edorurd [2a0u & Jo Apnis 9an3dadsold y :Lisejdoryire 1opnoys sa1y-proid( “[e 39 sea]
“3uIAl] A[Tep JO san1AdE Ul A3NOYJIp 1938213 pue ured as10m pey syl pue £1981ns 31059q sproido ool syuaned Jo 96767
(70" = d) SNIBIS DIUWIOUOIIOID0S JOMO]
pue ‘(100" > ) ured yoeq o1u0Iyd ‘(c0° = J) 4315990 (1" = J) 28e 193unok (¢’ = J) d[eWwa] :£1931ns 310J9q asn p1o1do 1918313 YIIm PIJBIOOSSE SI0IE] o
(70" =d) sanJea AS[INJA-1UBISUOY) 19MO]
PUe (100" > d +'8€ "4 9°0€) 21098 SHSY [[BI0A0 JOMO] ([ 00" > d *L"L *SA $°9) SUIAI] A[IEP JO SINTANDE UL AJNOYJIP 1938313 (100" > d *9°S "SA 9°9) SASV
Yum pue (100" > J ‘0't "sA §°7) 3591 1ueisuo)) a3 yam ured aaneradoard asiom pey ‘sproido Sunyel jou syuanied 01 paredwod ‘osn sproido yaim syusne] o
*£1931ns 21039q sproido yoo3 syuanred 3O (786/4ST) %6°ST

syurod urejy
UONUIAINU]
Judwssasse [ed1dojoydAsd /ureq

syuaneg
dn-mojjoj a3 Jo uoneing

Apmis Jo odA T,

SOUSPIAY JO SPAYT NI PI0JXO

9# SO
suoIsnuo))

syurod urejyr

UONUIAINU]

Juowssasse [edrdojoydAsd /ureq
syuaneq

dn-mofjoj ay1 jJo uoneinqg

Apmis Jo adA T

IOUIPIAY JO SPAT INLAD PIOJXO

S#SO
suoISnPuU0))

syurod urejy

£serdoayare opnoys (8101, UONUIAINIU]

1591 AS[INA-IUEBISUOD) {(SISY) SU09SING MOq[q PUE JIP[NOYS UBILIOWY UTBJ JudwISSasse [ed1gojoydAsd ureg

SOLIYIIE021S0 [RIOWNYOUd[S aim sjuaned 7gg =u syuaneJ

£A1981ms-150d sa -o1q dn-mofoj 243 jo uoneing

Apmnis 110402 9a130adso1g Apmis Jo odA T,

€ [°A9] 9IUSPIAY JO S[PAT INLHD PI0JXO

L8061LT-0¥00-5/SSOT'0T 100 "798-958°(S)LS “T€ 4P 120T 1# SO

‘(opnvg ovs) dogiQ svag aay 11040 2a1nd3dso1] y :A1081ng aredoy Jyn) 103L10y 01 PaNIIGNG SIUSNEJ JO Isn JIsa[euy pue 9[1JolJ 9AndIdION '[e 19 BZnog

(PeNURUO) ' B|qeL



Pain Medicine, 2025, Vol. 26, No. 6

312

(PeNuIIUOD)

*£1981ms sdaor
pue ‘uoissardwod9p [BI0IdBqNS ‘SIIANIIE SUIAI] AJIEp Ul UOLIDUN] 19339q ‘98 J9p[0 AQ PaMO[[0F ‘UOLIBIDOSSE 3S93U0IS I3 YIIM SI0IOE) I3 dIom EE:QM
[BI91B[BIIUOD 3YI UI 21038 AJ[INJA-IUBISUOD) 19139q pue DYO M 2aneradoard 1oySiH :£1981ns 193Je s1894 7 UOIIOUN] JOP[NOYS 19119q YIIM PIIBIOOSSE SI0IE] o
*dn-mo[[0 JO pud Ayl 38 9, 1§ PUB ‘%, SEM XPUI (JJN7) J038I0Y OLIBIUQ UIAISIN ) DYOM 2aneiadoard oy, o
£1381ms Jynd 1038301 S1dodsoIyITy
(ured ou ‘¢ ‘fured asuajur ‘() 3531 AS[INJA-IUBISUOD) Y3 Jo 11ed Se Jeds Fo[eue [ensIA ured
SI8a4 ¢ 93k UBIW £18I] JJND 10IBIOI YIM (USWOM ()G ‘Uaut /g¢) stuaned /9 =u
dn-morjog 1824-7
Apmnis 110402 9a13d0adso1g
€ [°A9]
TE€EE088TSIYSEIE0/LLIT OT S0P "OLEE-E9FE(F1)9F 22 810T
‘PN S140dS [y *dn-mof[o 183 L -7 Y Apnig 11040D) 2a103dsol] v :areday] JJnD) 101810y 193Jy SWOIN(Q) [BUONOUN,] J0J $I010E,] d1Isou0i ‘[ 19 uasuua[
‘uondwnsuod protdo paonpar osje pue ‘ured aaneradoisod jo s1oadse Auew pue £1940321 Jo L3enb ay3 paaosduwr eisad[eue [epownuw daneIddoard Jo asn Y,
(0" > ¢ “YuowdSeurwW [epoWnNW YIIM SUW §°9/ SA JUSWISEURW [EPOWI[NW INO
-yum Sw g I 1) SW ¢ JO uondonpar aanenwnd e yiim ‘Ajpaneradoisod sioy 7z ay3 Sulmp paseardap uonduwnsuod proido odo1oid fepownnur 9y Y e
(100" > d) Apanesadolsod sinoy 7 9y3 Sunmp [o13u0d ured 193399 pue sw s3] 10§ ured 919A3s PEY JUSWIFEURW [EPOWH AW YIM SIUNIEJ Y-OOd-SIV
*K1981ns 19138 sAep ¢ 01 dn s3urfaesy aanedou pey pue ‘dasfs pue
‘so1A1OR AJIEp Yim douaIagraiul ured ‘Ayisudiur ured jo swirey ur juswaGeuew ured Jo Ajenb 19339 pajrodar eIsaS[euUE [EPOWNNW PIAIIIIT OYM SIUIIIE] o
“(§00">d *0°ST s 0°p1) Ajoanesadoisod y gy pue (600" > d '6'¥T 'SA '€T) YT I®
Pa11n220 £[uo 2dua19y31p Juelrodw A[jedrurd wnwruiw 9yl ysnoyife ‘syutod swn [[e e eisad[eue [epownnuw yim dnoig ay3 ur 1oy3iy A3uedyiugi :6-Jod)
Apaneradoisod pue ‘Ajpanersdoenur ‘Ajpanerodoard eisaSfeue [epownnw {d0[q audeds1aiul yirm £dodsoryiie 1opnoys
(saTRUTONISINY) SWOIIN(Q) USR] AI1S100G UTe uedtRWY) Y-OOJ-SJV ‘(2Ireuuonsand) 4194059y Jo Afeng) pale[ey-1usneJ) ¢-yoo) :ureg
A[oA1303dsau ‘s1eak ¢ pue 1 ¢ 98 urdwW {A[oAn
-dadsa1 ‘uswiom g4 pue [9 pue uaw g/ pue [/ {(Iudwaeur [epownnw YIM (7] = # [[01U0d] JusweSeurw [epown[nuw InoYIm syuaned 7oy =u) ger=u
£1981nS 19358 YoM |
Apnas 110402 9andadso1g
€ [2A97]
7s1hud/ud/e601°01 10A "610T-TLOL(S)0T T P 610T ‘PN #Ivd "0203
-01d juswadeuew ured sanerodouad [epownnuw e jo uoneluawadwi 1933 £19310s I9pnoys A1oienquie woy £194031 jo Ayrjenb pasoxdwy ‘[e 19 Lueqesseyg
's{ep / jo ueaw e 01 uondwnsuod proido pajiwi| pue ‘A1981ns 1935 ured paseardap eIsIF[EUE [EPOWNNUW PUE YDO[( JUI[BISIAIUL JO SN Y ],
T dOd U0 £ Sem 3109s 3[eds ssamsi woidwAg paieay-proidQ uerpaw ayJ, o
vT AOd Pue [ OJ U0 () sem (ssauismolp ‘3uryoir ‘easneu ‘swajqoid dass) a100s arreuuonsanb inQureJ ueipaw 3y,
'8 dOd Uo ( pue ‘¢ qOd uo Sur (¢ ‘s1noy g 381y ay3 ul Swi 4] sem uondwnsuod proido UBIPIIA o
06 dOJ 38 UOIIIX3 UO | PUE ISAT JB () O3 PISLIIOIP UIR] o
+T dOd U0 < uonioxa uo ured pairodar syuaned Jo (ZOT/0%) %6€ e
%1 dOd U0 € Pue ‘€ Od U0 § ‘T (QOJ) Aep 2aneiadoisod uo 7 Jo ueIpaw & ey UOIIIXS UO UIE] o
*UOI1I9X0 UO / PuE 3531 & 7 Jo ueipaw & pey uted aaneradoaid
potiad aaneradoisod oy ur eisadjeur [epown N $J0[q dudedsIAUI Yim A1sejdoIyiie op[noys [e10],
(ured ajqrssod 3s10m ‘(T ‘ured ou () uonIaxa uo pue 3sax Je ured 10§ 9[BIS FunEI [EOLIWNN] :UIE]
s1e94 99 98 UBOW {(USWOM 8 ‘UdW },¢) syuaned 7T =u
syauow 9
Apnis 110402 9andadso1g
€ [9A97]
£650000000000000"MUOD/L60T°0T 1P "T€9-TT9:(E)LLE PN

syurod urejy

UOTUIAINU]

Juswssasse [edrdojoydhsd ureg
syuaneg

dn-mofjoj a1 Jo uoneinq

Apmis Jo odA T,

SOUSPIAY JO SPAIT INIAD PIOJXO

6# SO
suoIsnuo))

syutod urejy
UOTUIAINU]
JudwISsasse [ed1dojoydAsd ureg

syuaneg
dn-mojjoj a3 Jo uoneing

Apmis Jo adA T,

IOUIPIAY JO SPAYT INLAD PIOJXO

8# SO
suoIsnPu0))

syurod urejy

UONUIAINU]

Juowssasse [ed1dojoydAsd /ureq
syuaneg

dn-mojjoj 9y Jo uoneing

Apmis Jo odA T,

IOUIPIAY JO SPAYT INFAD PIOJXO

6107 52y 112y doq4O uyD) ¢e1saS[euy [EPOW[NIA PUR JO0[g dAIDN Sunde-3u0T B USAID UaYA) OULIIdXY sjuaned VS, 0 S[PAT uled JBYA\ ‘[B 30 ned e L L#SD
*(q dnoi8) ured sanesadoard noyim sjuaned jo ssoyl 01 ajqeredwod sowooIno aanesdadolsod pey (-y dnoid) £1o81ns 910§9q paajosar sem ured asoym sjuaneg suoIsSNPUO))
L806TLT-0¥00-5/SSOT 0T 10l "798-958°(S)LS “T€ 4PN 120T 1#SO

‘(opnvg ovs) dopQ svag aay *1104oD) 9a1n3adso1] y :A1981ng aredoy Jyn)) 103L10y 03 PIaNIWNG SIUSNIEJ JO Isn J1sd[euy pue 9[1joJ 2A1dIdIDON '[e 30 BZNOG

(penunuood) 'y ajqey



313

Pain Medicine, 2025, Vol. 26, No. 6

(PeNuIIUOD)

SYIUOW 7 38 (100" > d) '/ PUE ‘sqauow 9 1e (70" = ¢) siutod [OSJ /'€ JO 3UIIP Y :Wayl Sun{el asoy) ur 1918313 3uroq ‘A1981ns 10138 owin
[31M PIsealoul s313001eu Sunyel Jou 1o Sunyel sjuaned usamiaq [OSJ Ul 9UIIP Y3 pue ‘dass as10m YIIm Paje1dosse sem Jurdas[s 10J sO1I00IBU JO ISN Y], o
*2100s
IOSd Y3 Y3m Uone[a110d AjeIdpoul e yiim ‘Ajpaneradolsod syuow 7 03 9 woay pasoxduwr 1s3 ], 1op[noys ajdwig ay3 pue ured 10§ s[eds So[eue [ensIA Y], o
-ooueqrnisip daafs pey 9,48 ‘A1981ns a1039q ‘9oueqinisip dosys pey [[1s s;usnied JO 9 T
‘(sypuow 7
18 7°9 ‘syauow 9 3k ¢*¢) Apanersdolsod syjuout 4,7 03 9 woay ApuedyIudis 9seaIdul J0u pIp (XapuJ uonen[eay downN y3mngsnig) [OSJ ut suswosordwy
ured 10j—pa1dajje sem Julol [eIWNYOUI[3 10 JB[NDIAB]D 3 J1 A[uo—AI1a81ns 19p[noys s1dodsoryiry
3[edg andofeuy [ensip :ureJ
s1e34 7 103 dn-pamoi[oy ‘1eas Jynd 103e301 239[dwod yum syuaned /¢ =u
‘(syauow 9°()¢—¢ 97 ‘93uel) syuow g°/ 7 Jo ueaw e 3 dn pamoj[oy) £1531ns I93je SIBIA 7 ISBI] WNWIUTA
Apnis 110402 aandadso1g
€ [0A9]
LSST69LTISIYSEIC0/LLITOL H1Op
S/9T1-0L91:(L)St ‘unf /10T ‘PPN S140dS [ wy *areday JJnD) 10330y 91d0dSOIYIIY 193]y paureIsng s| aoueqinisiq dos[§ Ul UOIIIIO)) WIII-FUOT ‘[€ 39 JJOUIOH
‘ured o1yzedoansu 103 s10308) JUapuadopur 919M IZIS 183 JYI PUE SYIIM § ISB[ Y3 Ul YA JYSIY Y
"yN uo paseq ‘uted oryredoinau pey 1833 JJnd 1038101 239[dwod B yam syuaned JO 9, 8°CT
‘ured oryaedoinau 10§ $10308f JUapUSdaIpUI 319M JZIS T3 AYJ PUE SHIIM {; ISB[ 33 Ul SY A JOYSIH
(€00° = ¢ ‘smeurdsexyur 700" > 4 ‘suendessqns (100" > J
‘snyeurdserdns) saposnuwr 3nd 1038101 JO UOLBIIUISIP AI1ef 1938313 (9T ()’ = J) UONILBIIAI JJNO 3IOW (£()(° = ) 1823 198Te[ (800" = J) SY29M { ISE[ 9y}
ur Sy A Y81y (740 = ¢) 2ousjeaard Surjows 1oySiy :Apuedsyiudis pey ured oryedonsu yim sjusned ‘ured oryiedoansu noyiim syusned yam paredwo))
“»N 02 Surpiodoe ‘ured s1yredoinau pey 1eal JJnd 103e101 219[dwiod e yYaim syuaned Jo (101/91) %8°ST e
3300 1038301 JO A1931n0s d1dodsoryiry
o[ess Sofeue [ensIA ‘LN ( ‘Ured
syauow ¢ < ured J9p[NOYs {1893 JJNd 1038301 919[dWOD YIIm s18IL ()9> {(USWOM 8, “UdW €¢) TO] =4
SoaM }
Apnas 11040 aandadsoI]
€ [PA9]
08TA-EL1A(T)IT PN 8107 uvigiskyJ uivd “1ea], Jjn7) 103830y € YIm sjuaied ur ured o1aedoInaN jo s1030e, YsIy pue a0Ud[eAdl] [e 39 0]
‘3531 1€ ured 9ane1adoard 1918313 pue ‘ploysaiyl
ured 1omoj e ‘Aanisuas ured aaneradoaid 1918218 yum siuaned ur ssa] sem Juaurdsoxduir syl 1nq ‘A1931ns 193je ured pue uonouny 1oy3 pasordwr syuaned [y
(60" > d 470 < 1) £1981ms 19358 syauowW 71 38 21098 HSYPINY) YIIM PIB[a110D A[9SI9AUT 919M 15d1 J& Uled pUE P[OYSaIYI JOYNEN Ule] 2ane1ddoald
“(sasea J[e Ut 100" > J) 23098 HSY @RI
3Y3 puE UOIIIIXA UO 10 1831 & 3102s ured 9[eds o[eue [ensia oy3 Suisn £1981ns 193 SYIUOW 7] pue ¢ 03 d3els aanneradoasd woiy paseardap Apueoyrudis ure] o
fserdoayire ropnoys (101,
jnun IDYEA Uleq Sdareuuonsanb Gy AIIMY) FUONIAXD Uo pue 1sa1 Je ured 10§ o[EJs SO[BUE [ENSIA (UlE]
s1834 [/ 98e uBdW SLIYIIBOISO Jop[noys Arewrid yim (uswom [¢ ‘uow 7¢) syuaned c9=u
£1981ms 1918 1BIA |
Apmnis 110402 9a1309dso1g
€ [2A97]
TY'000T-2T0T-[[d+d00T"X0T9-T0E0/OET 01 10P "+8+—08%*(+)d-001 ‘1 44V 10T *[ 1110 auog *£pnis 310403 aa1303dsosd

syurod urejy

UONUIAINU]

Judwissasse [ed1dojoydAsd /ureq
symaneg

dn-mojjoj 3y jo uoneing

Apmis Jo odA 1,

SOUSPIAY JO SPAYT LI PI0JXO

CI# SO

suoISNPU0))

syurod urejy

UOTIUIAINU]

JudwIssasse [ed1dojoydAsd ureq
syuane

dn-mofjoj a1 Jo uoneinq

Apms jJo odA T,

QOUIPIAY JO SPAIT INLAD PIOJXO
T1# SO

suoIsnuo))

syurod urejy

UOTIUIAINU]

JudwIssasse [ed1dojoydAsd ureg
syuaneg

dn-mofjoj a1 Jo uoneinq

Apmis Jo adA T,

SOUSPIAY JO SPAIT INLAD PIOJXO

y :L1sejdoiyire 1op[noys (8101 SS3[WIIS J9IJB JUWIODINO [BUONIOUNJ ISIOM IIM PIIBIDOSSE 31 331 Ik ured pue ured 031 L11an1suas aane1adoard 1oySiH e 30 wnpey 0T#SD
*£1931ns 21039q (19p[nOYS
[BI91B[BIIUOD Y3 UI) 31038 AS[INJA-IUBISUOD) PUB YO A\ 19339 © 219m £1931ns 193Je s183K 0M1 Xopul YO A\ 19339q € 10§ s10308) dnsoudoad 1sa8uoms ay ], SUoISN[OUOD)
"% 08 Sem 2381 11eda1 JJnd 1038101 Y], o
‘Aydone snyeurdseyur “aredas jynd 1o3er01 [enied ‘ured aan
-e10doa1d ‘asn 05003 ‘I9P[NOYS [BIAIB[ENUO0D 10 [e1a1e[isdl 91 U0 £1931NS SNOIAJI] :£1931NS 191Jk STBIA 7 UOIIOUN] JOP[NOYS ISIOM [IIM PIIBIDOSSE SI01DB] o
L8061LT-0¥00-5/SSOT'0T 100 "798-958°(S)LS “T€ 4P 120T 1# SO

‘(opnvg ovs) dogiQ svag aay 11040 2a1nd3dso1] y :A1081ng aredoy Jyn) 103L10y 01 PaNIIGNG SIUSNEJ JO Isn JIsa[euy pue 9[1JolJ 9AndIdION '[e 19 BZnog

(PeNURUO) ' B|qeL



Pain Medicine, 2025, Vol. 26, No. 6

314

(penuuoo)

-Knpiqest
J0 92135p pue syruow 9 1e Aysuajut ured Jo 10101paid e sem £1981ns 1935 syruow ¢ (YJHS) asuodsar ured 1eay pjoysaiyreidns o1 asuodsar ut omaﬁwm QLM o
'SDd 10 6-OHd Y3m uonenjead [ed13ojoyd4sd SurpieSar sdnoid uaamiaq saoUIIIp JUBDYIUSIS OU 9I9M 1Y, o
"D,0§ JO snnuins Yy ay3 3 uted ur punoj sem 0UIIIp JuedYIUSIs A[uo ay3 ‘Jou 10 pasoidur ured 10 Lfiqesip Jo 99139p asoym syusned Suiedwor) o
J0U
10 panoxduwr AI[IqesIp JO 93139p ISOYM ISOYI Uam1aq Jou Jou 10 ured pey oym sjuaned Usam19q SIN[BA SUI[ISEQ UI SIOUIIIJIP IUBIYIUSIS OU 919M 1Y,
“Aysudyur ured ur Juowaaoadwi pajou syuonzed Jo 9, 1g ‘A1931ns 1935E sYIUOW 9
ured 10j—pa1daje sem Julol [eIOWNYOUI[S 10 JB[NDIAR]D Y3 J1 A[uo—AI1a81ns 19p[noys d1dodsosyiry
(a1eos Surziydomseie)) ure]) §OJ f(dIreunonsand) yieay 1uaned) -OHJ :[BI180[0Yd4s *(A101U9AU] UTR] JoLIq) [Jq O[€os Sunel [edrIawny ‘ureg
(3uowssasse ured 105 ¢/ = u) Juowssasse Lfiqesip 10y syuaned // =u
£1981ms 191J8 syauow 9
Apmnis 110402 9a130adso1g
€ [PA9]
6200000000000000°d[V
/2601701 :10P "98—S//:(6)0€ ‘das +107 " [ uyD “Anpiqesip pue ured 1opnoys sanerodoisod ur Suissadoid ured [e11uad Jo uonESNISIAU] ‘& 19 BIDUI[BA
*doas pazoagze A[paneSou £1931ns 19358 pue 910§9q Y30q asn d130d1eu y3noyfe ‘dasys syuaned pasordur £1931ns srdodsoryiry
(100" > ) d99[s 9510M [ILm PIIBIDOSSE SEM (SY99M 4,7 PUE ‘G ‘7T) A1981ns 193J€ 9sn d13001eU PaSuo[OI]
(100" > d) (s9am 7 pue ‘g1 ‘71) £1981ns 10138 3]s as10m 1M palerdosse sem dog[s 10§ so11001eU JO asn aAne1dd0odi] o
*91028 [OSJ YIIM UOHE[21I0D dleIdpowt Yim ‘Apanerddolsod syjuout 47 03 9 woiy pasoxdur 33, 19pnoys ajdwig ay3 pue o[eds ured 30[eue [ensIp o
-ooueqrnisip daafs pey 9,48 ‘A1981ns a1039q ‘9oueqinisip dosys pey [[1s syusnied JO 9 T
%779 ‘syruow 9 1e pue (¢S JOSJ) dodfs [ewrou paasryde syudned JO o, 1€ ‘SYIUOW € 1Y o
(810" > { *sautod
0°9) £1981ms 19338 syauow 9 03 (£°T 1) [9A9] 2aneIadoaid a3 woiy APuedyIugis paseaiour (xapu] uonenfeay suawnN y3ingsnig) [OSJ ut 3uswaaordwi ayy, o
Adoosoayire ropnoys
3[eds anSojeuy [ensip :ure
s1834 8" ¢ 93E UBIW £18I] JJNd 1038301 939[dW0d Yum (uswom g7 ‘uow /£ 7) syusnred 9¢ =u
SYoam 7
Apnas 110402 aa1dadsoI]
€ [PA]
69LTLSSISIYSEIE0/LLIT OL *TOP
‘6=SSEI(9)t unf €107 "PaN s140ds [ uey “aredas ;nd 1038301 21d0ISOIYIIR YIIM UONIDIIIOY) 1183 JJND J0ILI0 YIIM PIIBIDOSSE ddueqinisip doo[g *[e 30 unsny
ured aaneradolsod jo swira ur 19430 oY1 03 Jorradns sem £1931ns ON
(100" = ) so1sa8[eue dais-paIyl 210W PIsn SUOPUII IOW 10 | JO 183} B YIIM SIUIIIE] o
(70" =d ‘ST 0="d) paie[a110d L[danisod a1om ured aaneiadolsod pue aaneradoaid
‘($€° = ¢) ured 19p[moys ou pajrodar g dnoid jo ¢, 99 pue y dnoid jo o, ¢/ ‘A1931ns 1933e $Y29m 9 SuLIn(
(10" =d) O dnoid ueya so1sa3eue dazs-puodas arow pasn y dnoid ‘£1931ns 191Je SYIM $Z o
(7T =d) sdnoid omi ays ur Juseambs sem Ajoaneradoisod sxyoam 9 ay3 ur ured Jo [9A9] YT,
((§00° = ‘sautod 4°¢ *sa ¢'9) O dnois ur ueys y dnoid ur 19ySiy a1om s[9a9] uted saneradoar
£1981ns 19p[NOYS
3[edg andojeuy [ensip :ureJ
(O dnoa3 ‘uado (¢ = u ¢y dnoid ‘Adodsoryiie ¢f = u) £1981ns JJnd 1018101 JUIMIIPUN OYM sjuanied ¢g=u
£1381ms-150d syoam 9
Apnis 110402 9andadso1g
€ [2A97]
SO0 TT'STOT¥810°/9TOT 0T 10p

syutod urejy

UOTUIAINU]

JudwIssasse [ed1dojoydAsd ureg
syuane

dn-mofjoj a1 Jo uoneinq

Apmis Jo odA T,

SOUSPIAY JO SPAIT INFAD PIOJXO

ST# SO
suoIsnuo))

syurod urejy

UOTIUIAINU]

JudwIssasse [ed1dojoydAsd ureq
syuane

dn-mofjoj a1 Jo uoneinq

Apms jo odA T,

SOUIPIAY JO SPAIT INFAD PIOJXO

y14# SO
suoIsnuo))

syurod urejy

UONUIAINU]

Juowssasse [ed1dojoydAsd /ureq
syuaneg

dn-mojjoj 9y Jo uoneing

Apmis Jo odA T,

IOUIPIAY JO SPAYT INFAD PIOJXO

/=€L(T)T01 924 9107 "s9Y S4ng jovminv4], dogziO *Apnis 9a13dadsoid y “aredar ynd 103e301 Uado snsiaa drdodsoayire 193e ured saneradoiso  ‘Te 30 weyq CI#SD
‘SyIuoW ¢ 03 9 woyy Suraoxrdwi Inoym ‘sreas 7 1e paureurew sem £1931ns ropnoys didodsoryre 1935e dosys ur yuswasordwr oy, suoISN[OUOD)
L806TLT-0¥00-5/SSOT'0T 10d "798-958:(S)LS ‘I 4PN 10T 1#SD

‘(opnvg ovs) dopQ svag aay *1104oD) 9a1n3adso1] y :A1981ng aredoy Jyn)) 103L10y 03 PIaNIWNG SIUSNIEJ JO Isn J1sd[euy pue 9[1joJ 2A1dIdIDON '[e 30 BZNOG

(penunuood) 'y ajqey



315

Pain Medicine, 2025, Vol. 26, No. 6

‘T894 ® JOJ paureIuIewW sem oIym ‘Juswadeuew ured poos passryde £1981ns ordodsoryiry
“Kanfur paje[a1-310Mm B y3im syusnied Ul pue USWOM UI UBY} USW Ul 1938213 sem uted aane1adoisod
*£1981ns 19138 surydiow axow pasn Ad0JSOIYIIE IATIONIISUOIIT YIIM SIUSNIRJ
*(A19an3dadsan €¢ ¢ pue 4°7) ured
aane1adoaid 03 paredwod £1981ns 193e 184 Juo uted ss3] Appuedoyudis passiyoe 4dossoryire uoissardwoosp Ljuo ‘Adodsoryire jo sad41 aya Surropisuo)) o
"(0°T) Awqrqessur 105
Adoosoayire 10 ¢(9'7) Ad0dsoIyIIe 9A1IONIISUOAT £Q Pamo[[0] (¢ ¢) Adodsoayire uorssardwodap yaim asoy3 arom uted saneradoard 3sow ays yam syuoney
*A1931ns 19178 ured oY1 YaIm paygsnes £194 a1om s1uanred Jo 9, 6°¢8
(T°1) 1038 1AL
B pue (7'7) sAep (¢ 18 paseardap pue (¢°¢) 7 pue (§°7) T sAep uo papunogai uayl ‘() ured aaneradoaid ueys (7 g) 10mo[ sem £1931ns Jo Aep 91 UO UIE]
£1381ns o1dodsoayire 1opnoyg
3[edS 3o[eUY [BNSIA UlR]
s1eak ['9¢ 98k UBAW ‘(Uswom Q1T ‘usw 7g) syuaned [¢r=1u
TRA T
Apnas 110402 aandadsoIg
€ [PA9]
€00°CO'TI0T Is30
‘9T10T°01 :10P "9—-097:(£)L6 AP 1 10T "S7Y 34n§ jo1vmnvi], dogiQ) sased ¢ uo Apnis aandadsord y :£dodsoayire 1op[noys 103je ured ‘[e 19 z31Sug
Juswadeurw ured Ul JUNOdOE 0IUT WIAYI eI p[noys suoadins pue ‘ured aaneradoisod jo aanoipaid atom Jqy pue JJ pariodai-1usneg
*193JE $)99M 9 03 A1931NS 193je ¢ ABp WOIJ Paseatddp uing ut yorym ‘ured sanersdolsod ays ueys 1938013 sem JJV oYL
*ddV Pue dd oysy yam syuoned ur 193913 Appueoyiudis sem uted aaneradoisod o
*(OJIN-4S 2Y? JO SI0IBJIPUI JATIDIJ. 2Y1 UI 7°() PUB §°T 6 7 pue {OJIN-AS Y2 JO s101ed1pul £10SUdS
3Y3I UO ¢'7 PUB ‘46 ‘T 3[eds S0[eUE [BNSIA Y3 UO ‘A[0A1303dSaI ‘9° [ PUE ‘7°¢ ‘g"}) s)j9am 9 pue ¢ Aep e uted sanerodoisod ay3 ueys 1918218 sem JJV YL
‘ured aaneradoisod jo s10101paid a1om (JJV) ured aaneradoisod paredionue pue (Jq) ured aanersdoaid paitodar-iuane o
£1381ns 51d0dsoIyIIE MO 10 JOP[NOYS
¢*01 03 () Woij 9[eds So[eUE [BNSIA ‘(AITBUUONSINY) UTR] [[IDI]N WI0J-110YS) OJIN-IS ured
s1e94 [ ¢ 93e urow ¢(dnoig yoeos ur g¢ = u) £1931s MOQ[d 10 IIP[NOYS JUIMIIPUN OYM (UIWOM ¢ ‘UdW 4¢) syuanted g/ =u
Soam 9
Apnas 110402 aandadsoIg
€ [PA9]
120°60°T107°2s/9101°07 :10p
0S—1H+F:(#) 1T 44y 7107 "84ng moqq 4opinogs [ *Apnis 9andadsoid y :£1931ns moq[o pue 19p[noys d1padoyiio yamm pajeroosse ured aanne1adoiso] ‘[e 39 1esaq
*A1931ns 19178 syruow 9 Ajiqesip pue ured 219495 01 UONISURI) Y2 UI 10108 Jueliodwr ue aq Aewr £1981ns 191je syauow ¢ Juissadoid ured [enuad ur a8uey)

suoIsnuo))

syurod urejyr

UONUIAINU]

Judwssasse [edrdojoydAsd ureq
syuaneg

dn-mofjoj a1 Jo uoneing

Apms Jo odA T,

IIUIPIAY JO SPAT INLAD PIOFXO

LI#SD
suoISnPU0))

syutod urejy

UONUIAINU]

JudwIssasse [ed1dojoydAsd ureq
syuaneJ

dn-mofjoj a1 jJo uoneing

Apms jJo odA T,

QOUIPIAY JO SPAT INLAD PIOJXO

91# SO
SuoISNPU0))

L806TL1-0¥00-5/SSO1°0T 10d "798-958°(S)LS ‘1€ 4PN 170T
‘(opnvg ovs) dogiQ svag aay 11040 2a1nd3dso1] y :A1081ng aredoy Jyn) 103L10y 01 PaNIIGNG SIUSNEJ JO Isn JIsa[euy pue 9[1JolJ 9AndIdION '[e 19 BZnog

1#SO

(PeNURUO) ' B|qeL



316

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

Items evaluated

1234567 89 10 11 Score
Jolissaint et al.** (2022) X X X X X x x 7/11
Yang et al. (2022) X X X x x x x x 811
Valeberg et al. (2021) X X X X X x x 7/11
Singh et al.>® (2021) X X X X X x x 711
Hah et al.> (2019) X X X X X X X X x x 911
Liu et al. (2017) X X X x x x x x 8/11
Mardani-Kivi et al.'® (2016) x x x x x x x X x x 911
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.'? (2011) X X X X X X X x x 711

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.

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 II) included in the review.

First, Hah et al.?” 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 72hours. 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).”” 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.”” Worst pain reported on postoperative day
10 was the best predictor of time to pain resolution, opioid
cessation, and complete surgical recovery.?”

The remaining cohort studies focused on patients under-
going shoulder surgery. Souza et al.,”® 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.>” 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.*’
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Convoy et al.*® 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.>! 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 (P=.004).>! On
the other hand, older age was identified as a protective factor
for narcotic consumption.”’ Austin et al.’* 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 6months.*> A statistically significant
improvement in PSQI was achieved 3 months after surgery
(P=.0012) and continued through 6 months (P=.0179). A
multivariable linear regression of surgical and demographic
factors versus PSQI scores demonstrated that preoperative and
prolonged postoperative narcotic use negatively affected
sleep.®” Horneff et al.>® 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 >3,
indicative of sleep disturbance.>® 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.*> Regression
models again demonstrated a strong association between the
use of narcotic pain medication and poor sleep.’?

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 1).>* Therapeutic preopera-
tive interventions recommended to improve postoperative
shoulder pain include acetaminophen, cyclo-oxygenase-2
inhibitors, and intravenous dexamethasone.

Yang et al.*” 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.> Nevertheless, long-term shoulder function recovery
showed a stronger association with postoperative celecoxib
administration.>”

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).**
These recommendations are in line with the findings of sev-
eral RCTs included in our review regarding the perioperative
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use of interscalene block®*** and implemented in different

degrees in multimodal analgesia protocols reported in pro-
spective studies.®”**

Pham et al.,*!' 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.,?® 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.?'—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.,’” in a systematic review including S
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.*?

Jolissaint et al. in an RCT (N =67, OCEBM Level II) and
Leas et al.***® in a prospective cohort study (N=35,
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.,** 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 1day 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 function** (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.**

Discussion

Our research inquiry formulated following the PICO meth-
odology (Population, Intervention, Comparator,
Outcomes),'® 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
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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.”*>>372° Thus, the severity of preop-
erative pain at night,”® frequency of extreme pain,” higher
sensitivity to pain,”® presence of pain at rest,'>*>>* lower
electrical pain thresholds*® and anticipated postoperative
pain’ are associated with higher postoperative pain levels and
frequency and poorer shoulder function after surgery.® Other
factors such as work-related injuries, female sex, smaller tear
size, and younger age were also identified as contributing to
higher postoperative pain levels>*** (OCEBM Level II and
1Il).

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.** 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.'”**!

It has been described that about 16% of patients with rota-
tor cuff tears may have neuropathic pain.'®> 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
pain’® (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.*’

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.® 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
II). Although not all these factors are modifiable, proper
selection of patients may lead to successful functional surgery
outcomes.®

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 IIT).2”*® Conversely, older
age is reported as a protective factor for narcotic consump-
tion (OCEBM Level II).>' 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 I11).>>*% 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.*’
Therefore, when possible, counseling patients to discontinue
narcotics before surgery and as soon as possible after surgery
may improve sleep problems.?

This systematic review only identified one guideline—
PROSPECT—focused on postoperative pain management.>*
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.*!

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
I1).**->! 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.**

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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