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ABSTRACT

Objectives Fracture is a common injury after a
traumatic event. The efficacy and safety of non-steroidal
anti-inflammatory drugs (NSAIDs) to treat acute pain
related to fractures is not well established.

Methods Clinically relevant questions were determined
regarding NSAID use in the setting of trauma-induced
fractures with clearly defined patient populations,
interventions, comparisons and appropriately selected
outcomes (PICO). These questions centered around efficacy
(pain control, reduction in opioid use) and safety (non-union,
kidney injury). A systematic review including literature
search and meta-analysis was performed, and the quality of
evidence was graded per the Grading of Recommendations
Assessment, Development and Evaluation (GRADE)
methodology. The working group reached consensus on the
final evidence-based recommendations.

Results A total of 19 studies were identified for analysis.
Not all outcomes identified as critically important were
reported in all studies, and the outcome of pain control

was too heterogenous to perform a meta-analysis. Nine
studies reported on non-union (three randomized control
trials), six of which reported no association with NSAIDs. The
overall incidence of non-union in patients receiving NSAIDs
compared with patients not receiving NSAIDs was 2.99%
and 2.19% (p=0.04), respectively. Of studies reporting on
pain control and reduction of opioids, the use of NSAIDs
reduced pain and the need for opioids after traumatic
fracture. One study reported on the outcome of acute kidney
injury and found no association with NSAID use.
Conclusions In patients with traumatic fractures,
NSAIDs appear to reduce post-trauma pain, reduce the
need for opioids and have a small effect on non-union.
We conditionally recommend the use of NSAIDs in
patients suffering from traumatic fractures as the benefit
appears to outweigh the small potential risks.

INTRODUCTION

Opioids have traditionally been used for anal-
gesia after trauma; however, misuse and abuse of
opioids have reached epidemic proportions.! In the

WHAT IS ALREADY KNOWN ON THIS TOPIC

= The use of non-steroidal anti-inflammatory
drugs (NSAIDs) for analgesia after traumatic
fracture is inconsistent and controversial due
to uncertainty about the balance of harm
(non-union) and benefit (analgesia and opioid
reduction).

WHAT THIS STUDY ADDS

= NSAIDs have a clear analgesic and opioid
reduction effect with a minimal increase in non-
union when prescribed to patients with acute
traumatic fractures.

HOW THIS STUDY MIGHT AFFECT RESEARCH,

PRACTICE OR POLICY

= The benefits of NSAIDs in the treatment of
acute traumatic fracture outweigh the potential
harms.

last three decades, drug overdoses, largely due to
opioids, have tripled.? This public health crisis has
led providers to consider alternative pharmaceuti-
cals to control pain after trauma. Therefore, there
is an upsurge in the interest of non-steroidal anti-
inflammatories (NSAIDs) for acute pain control,
particularly in trauma patients. However, the safety
and efficacy of NSAIDs for acute pain control after
fracture has not been well established, and debate
remains about potential risks.

Traditionally, the most concerning adverse event
related to NSAID use after orthopedic trauma
is fracture non-union. Unfortunately, numerous
attempts to study and quantify the relationship have
led to conflicting results.>** Furthermore, alterna-
tive treatments to NSAIDs, including opioids, have
demonstrated similar associations to non-union.'®
A number of meta-analyses and systematic reviews
have been performed in the non-trauma population
with mixed results.?*2¢ It remains unclear whether
increased pain medication (NSAIDs or opioids)
directly increases rates of non-union or instead, the
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pain secondary to non-union increases the use of these medi-
cations. The risks and benefits of using NSAIDs for managing
acute pain in patients with traumatic fractures remains unclear,
and practices across North America vary greatly. The current
Orthopedic Trauma Association (OTA) and American Academy
of Orthopaedic Surgeons guidelines focus on acute musculoskel-
etal injuries and only explore fracture healing and do not discuss
other potential harms such as acute kidney injury.?” 28

We performed a systematic review and meta-analysis to
develop evidenced-based recommendations to determine
whether NSAIDs were safe and effective in patients with trau-
matic fractures, following the Grading of Recommendations
Assessment, Development, and Evaluation (GRADE) meth-
odology® on behalf of Eastern Association for The Surgery of
Trauma (EAST) and the OTA.

OBJECTIVES

A working group was formed under the EAST Guidelines
Committee in collaboration with the Orthopedic Trauma Asso-
ciation to formulate an evidence-based guideline on NSAID use
after orthopedic trauma.>* The GRADE methodology was used.’!

METHODS

Population, intervention and comparator (PIC) questions were
generated a priori to the systematic literature review. Pertinent
outcomes (O) were identified by the working group and then
independently each member voted on outcomes using a scale of
1 to 9. Outcomes that received a rounded average score of 7 to
9 were deemed critical outcomes, those receiving a score of 4 to
6 were considered important but not critical and those receiving
a score of 1 to 3 were considered of limited importance. Only
critically important outcomes (7 to 9 rating) were considered in
decision making for generating the final recommendations.

PICO 1: should NSAIDs be used in analgesic regimens for adult
patients (=18 years old) with traumatic fracture versus routine
analgesic regimens that do not include NSAIDs to improve anal-
gesia and reduce oral morphine equivalents (OMEs), without
increases in non-union and acute kidney injury rates?

PICO 2: should ketorolac be used in analgesic regimens for
adult patients (=18 years old) with traumatic fracture versus
routine analgesic regimens that do not include ketorolac to
improve analgesia and reduce OMEs, without increasing non-
union rates?

PICO 3: should selective NSAIDs (COX-2 inhibitors) be used
in analgesic regimens for adult patients (=18 years old) with
traumatic fracture versus routine analgesic regimens that include
non-selective NSAIDs to improve analgesia and reduce OMEs,
without increasing non-union rates?

Acute kidney injury was deemed critical as an outcome for
PICO 1 but not for PICO 2 and PICO 3 (score of 6).

COX-2 inhibitors included the coxib medications and
meloxicam.

Identification of references

Our project was registered with the PROSPERO registry of
systematic reviews and meta-analyses (CRD42020167575).
Published literature was searched through MEDLINE (via Ovid),
Embase (via Elsevier), Cochrane Central Register of Controlled
Trials (via Wiley) and Web of Science (via Clarivate) databases by
a professional librarian (SC) on March 18, 2020 and updated on
February 25, 2021. The search used a combination of database-
specific subject headings and keywords for the following
concepts: NSAIDs, Opioids, Orthopedic Procedures, Fracture in

various iterations and combinations. Results were limited to the
English language. The full search strategy is available in online
supplemental file 1.

Studies that included adult (=18 years old) trauma patients
with any fracture were eligible for inclusion. Case reports, case
series, commentaries, reviews, editorials and animal studies were
excluded. For a study to be included in our final analysis, a clear
comparison between patients receiving NSAIDs and control
patients had to be present, as well as at least one of the crit-
ical outcomes reported. Studies in which NSAIDs were part of a
multimodal approach to pain control compared with no multi-
modal pain control were excluded as the impact of NSAIDs was
unable to be determined. Specifically, studies that did not report
the specific impact of NSAIDs independent of other medications
were not included.

Titles and abstracts were screened independently by two team
members for inclusion in our meta-analysis. Conflicts were
blindly adjudicated by a third member. Full-text review was
also performed by two team members working independently,
with conflicts adjudicated by a blinded third member. Included
articles had their reference lists reviewed by two team members
for identification of potential additional articles. The Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram for our systematic review is depicted
in figure 1.

Data extraction and methodology

Data extraction from each included study was performed using
a standardized data collection sheet and was performed in dupli-
cate. Discrepancies were adjudicated by a third author. Data
extracted included authors, journal, publication year, study
design, number of patients, type of fracture(s), indication for
NSAIDs (heterotopic ossification prevention vs pain control),
type of NSAID(s) used, dose and duration (if available), number
of patients in each experimental and control arms, as well as
the critical outcomes previously listed. The definition of non-
union in the literature is inconsistent and varied widely between
studies. Due to the variability, the study definition was used and
captured.

Meta-analysis was performed in Review Manager (RevMan
V.5.3, Copenhagen: The Nordic Cochrane Centre, The
Cochrane Collaboration, 2014) with random-effects modeling
to generate forest plots. For dichotomous outcomes, the Mantel-
Haenszel random effects model was used to calculate a pooled
event rate and OR. For continuous outcomes, inverse variance
was used to calculate a mean difference between interventions.
Treatment effects were calculated with each study weight being
proportional to the number of subjects it contributed to each
outcome. Heterogeneity was calculated and quantified with I%.
High heterogeneity was considered present for I? values >75%,
moderate for I? values of 50% to 74% and low if I* <50%.

Publication bias was evaluated using the Egger test, and the
GRADE framework was applied to all quantified outcomes for
assessment of bias, publication bias, inconsistency, imprecision
and indirectness. Evidence profiles were created for each PICO
using GRADEpro GDT software (GRADEpro Guideline Devel-
opment Tool, McMaster University, 2015).

All committee members voted initially independently taking
into consideration the quality of evidence, relationship of
benefits and harms, perceived patient values and preferences,
and resource utilization. Our PICO questions and analysis
results (forest plots, GradePRO table, risk of bias assessment
and summary of study types) were submitted to two external
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Records identified from MEDLINE, EMBASE,
Cochrane Library, CINAHL, SCOPUS, Web of
Science, and ClinicalTrials.gov
(n=21957)

Duplicates excluded

A 4

Abstract Screened

A 4

(n=8883)

Records excluded

(n=13074)

A 4

Full-text articles assessed

A 4

(n=12756)

Full-text articles excluded,
with reasons (n = 299)

Not Trauma Patients (n=69)
Review Article (n = 46)

No NSAIDS (n=44)
Duplicate Paper (n=41)

for eligibility
(n=318)

Studies included in
synthesis
(n=19)

Figure 1

GRADE experts for blind review. No Institutional ethics was not
necessary as we did not examine any individual patient data.

RESULTS

Most studies were based in the USA, and 10 were prospective
randomized control trials. Three included studies investigated
the use of indomethacin for prevention of HO, as opposed to for
pain control, and reported on outcomes identified as critically
important, including non-union (table 1). Two studies'? '® used
the same cohort of patients, and only Zura et al'? was used for
quantitative synthesis.

PICO 1

Should NSAIDs be used in analgesic regimens for adult patients
(=18 years old) with traumatic fracture versus routine analgesic
regimens that do not include NSAIDs to improve analgesia and
reduce OMEs, without increases in non-union and acute kidney
injury rates?

Non-union

Qualitative synthesis

Nine studies® ¢ 12715 1821 22 inyestigated the impact of NSAIDs on
non-union (table 2). In general, non-union was not objectively
defined or defined as persistent fracture at variable time-points.
Three studies’*"® were randomized control trials, two!* 5 of
which investigated the use of indomethacin for the prevention
of HO and reported on non-union. Most studies (n=6) found no
relationship between NSAIDs and non-union, and of the three

A 4

No Comparator (n=40)

Wrong Outcomes (n=37)

Other / Conference Abstract (n=12)
Animal Study (n=10)

PRISMA flow diagram. PRISMA, preferred reporting items for systematic reviews and meta-analyses.

studies® 1* ¥ demonstrating an effect, two'*'* were studies on the
long-term (6 weeks) use of indomethacin for the prevention of
HO.

McDonald et al** randomized 128 patients undergoing fixa-
tion or ankle fractures to receive 30 mg intravenous ketorolac
intraoperatively and 20 tablets of 10 mg ketorolac postopera-
tively or usual care. Additionally, both groups were prescribed
81 mg of ASA for deep vein thrombosis prevention. At 12 weeks,
there was no difference in experimental or control groups in
non-union (17% vs 23% respectively, p=0.43). Buchheit et al'®
and Zura et al'? used patient-level health claims data in North
Carolina and evaluated 309 330 fractures and the impact of
numerous medications, including NSAIDs, on fracture healing.
Acute use of NSAIDs (<30 days) was not associated with non-
union in any of the fractures studied (18 bones), OR 0.98 (95%
CI 0.89 to 1.07). Patients chronically using NSAIDs (prior to
fracture) did have increased non-union OR 1.22 (95%CI 1.15 to
1.43). Causality was not established. Other medications inves-
tigated did have an association with non-union including acute
opioid use (OR 1.47, 95% 1.40 to 1.54) and anticonvulsants
(OR 1.2, 95%CI (1.16 to 1.29)).

Moed et al*! investigated indomethacin for HO. In their retro-
spective cohort study, the authors compared patients with acetab-
ular fractures who received 6 weeks of indomethacin compared
with patients who did not receive indomethacin. No patients in
either group experienced non-union. Hunter et al*? performed a
retrospective chart review comparing patients receiving ASA for
DVT prevention to patients who did not receive ASA. ASA was
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I

Open access

Table 1 Studies reporting on efficacy and safety of NSAIDs after orthopedic fracture in adult patients
State or Patient population (types Duration (time or Indication for ~ Outcomes

Author (ID) country Year Study design Study size  of fractures and surgery) NSAIDs used doses) NSAIDs measured

Mehta? India 1986 Randomized 254 Long bone fractures who ~ Dipyrone (500mg)  One dose Pain control Pain
control trial underwent fixation or ASA (500 mg)

Hunter?? USA 2020 Retrospective 502 Malleolar ankle fractures  ASA (325mg) Daily for 6 to 8 DVT prophylaxis  Non-union
cohort who underwent fixation weeks

Moed?”' USA 1984 Retrospective 35 Acetabular fractures who  Indomethacin TID for 6 weeks Prevent HO Non-union
cohort underwent fixation (25mg)

Jeffcoach™ USA 2014 Retrospective 193 Femur, tibia and/or humeral 8 different NSAIDs  IQR 1.0 to 8.5 doses Pain control Non-union
cohort fractures

Buchheit'® USA 2018 Retrospective 309 330 Bone fracture in year 2011 Any NSAID, dose ~ Acute (<30 days)  Not reported Non-union
cohort not reported Chronic (=30 days)

Adolphson'’ Sweden 1993 Randomized 33 Colles’ fracture in Piroxicam (20mg)  Daily for 8 weeks  Reduction in Pain
control trial postmenopausal women osteopenia

Weisz'® USA 2021 Randomized 99 Fracture of ribs, face, IV Ibuprofen Eight doses over Pain Pain, OMEs
control trial extremities or pelvis (800mg) 2days

Sagi' USA 2014 Randomized 98 Acetabular fractures who  Indomethacin Daily for 3days, Prevent HO Non-union
control trial underwent fixation (75mg) 1 week or 6 weeks

McDonald™ USA 2019 Randomized 128 Ankle fractures who Ketorolac 30mg IV 7days Pain Pain, OMEs,
control trial underwent operative intra-op+20 tabs non-union

treatment Ketorolac 10 mg

Burd" USA 2003 Randomized 112 Acetabular fractures who  Indomethacin Three times aday  Prevent HO Non-union
control trial underwent fixation (25mg) for 6 weeks

Zura' USA 2016 Retrospective 309 330 Bone fracture in year 2011 Any NSAID, dose Not reported Not reported Non-union
cohort not reported

Ortiz'® Mexico 2010 Randomized 49 Ankle fracture and pain Ketorolac (10mg)  Two doses Pain Pain
control trial >5/10 Diclofenac (70 mg)

Etoricoxib (60 mg)

Bayouth® USA 2013 Retrospective 42 Rib fractures IV Ibuprofen 600 to 800mg every Pain Pain, OMEs
cohort (matched) 6hours

Eftekharian® Iran 2017 Randomized 50 Mandibular fracture Ketorolac Single postoperative Pain Pain
clinical trial dose

Xu’ USA 2016 Randomized 63 Femoral or tibiofibular Ketorolac In postoperative Pain Pain, OMEs
clinical trial fractures analgesia pump

Tucker® USA 2020 Retrospective 17 689 Operatively treated long- ~ NSAID Up to 90 days Not reported Non-union
cohort bone fractures No NSAID

Aliuskevicius® Denmark 2021 Randomized 96 Non-surgically treated Ibuprofen 3days or 7days Pain control Pain
control trial Colles’ fractures

Haines® USA 2020 Retrospective 190 057 >65year old who Any NSAID Not reported Not reported OMEs, acute
cohort underwent hip or femur kidney injury

fixation for fracture

George* USA 2020 Retrospective 339 864 Single long-bone fracture  Any NSAID, dose Not reported Not reported Non-union

cohort or commonly paired long-  not reported; COX-2

tinstitution specific.

bone fractures

or non-selective

+For both groups combined.

ASA, aspirin; DVT, deep vein thrombosis; HO, heterotopic ossification; NSAIDS, non-steroidal anti-inflammatory drugs; OME, oral morphine equivalents.

prescribed for 6 to 8 weeks after ankle fracture. Compared with
patients without ASA use, there was no difference in non-union
(3.1% vs 1%, p=0.21). Finally, George et al* used claims data
in Texas over 15 years to determine the association of NSAIDs
(selective and non-selective) and opioids on non-union after any
traumatic fracture. Any NSAID use had a higher incidence of
non-union (1.2%vs 0.8%); however, this difference disappeared
when only non-selective NSAIDs were considered (OR 1.08
95%CI 0.96 to 1.20). Notably, opioid prescription was asso-
ciated with non-union as well (1.3%v 0.5%, OR 1.53 (95%CI
1.43 to 1.64)).

Three studies concluded there was an association between
NSAID use and non-union. Tucker et al® in a retrospective study
of an insurance database found any use of postfixation NSAIDs
(at any direction <90 days) was associated with non-union for
subtrochanteric femur fractures (OR1.5, 95% 1.24 to 1.84),
tibial shaft fracture (OR 1.42, 95% CI 1.19 to 1.69) and humeral
shaft fracture (OR 1.2, 95% CI 1.0 to 1.46) as was tobacco use,
peripheral vascular disease, obesity and infection. Studies from

Burd et al'3 and Sagi et al'® randomized patients with acetabular
fractures to receive indomethacin for up to 6 weeks to prevent
HO. Unlike Burd et al, Sagi included patients randomized to
3days and 1week as well as the longer 6 week duration. Both
studies demonstrated a high proportion of patients experi-
encing non-union at 6 weeks (15% to 29%). Indomethacin for
3 to 7days had no impact on non-union rates compared with
placebo. Sagi et al had significant loss to follow-up but loss to
follow-up was not reported by Burd et al.

Several studies investigated other factors that may be associ-
ated with non-union including tobacco use, obesity and other
medications such as opioids, all of which demonstrated an asso-
ciation.!? 8

Quantitative synthesis

Eight studies*® 121415182122 were included in the primary anal-
ysis (figure 2). A total of 51687 patients received NSAIDs, while
581702 did not. The non-union rate was 2.99% in the NSAID
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Table 2 PICO 1.1 — impact of NSAIDs on non-union
Non-union Age, year, Non-union, Lost to follow-up,

Author definition Groups N Male, n (%) mean (SD)  n (%) n (%) Study conclusions

Hunter? Persistent ASA 152 66 (43) 44 (NA) 3(3) 54 (34) ASA for 6 to 8 weeks postoperatively
fracture at 24 No ASA 354 163 (46) 42 (NA) 2(1) 154 (41) does not influence time to union
weeks

Moed”' Not defined Indomethacin 16 NA 32 (NA) 0(0) NA No problems with fracture healing

No indomethacin 19 NA 32 (NA) 0(0) NA noted
Buchheit'® Not defined NSAID 2525 NA NA 227 (8.3) 0% at 12 months Numerous medications are associated
Acute NSAID 2180 NA NA 183 (8.4) (only complete cases  with non-union including antibiotics,
Chronic NSAID 527 44 (7.7) included) anticoagulants, bisphosphonates,
No NSAID 306 579 15 022 (4.9) opioids and NSAIDs. Non-union depends
on fracture location.

Sagi™® Lack of bridging  Indomethacin 72 (70%) 41 (NA) 18 (25) 29% Indomethacin is not indicated in the
callus and visible 3days 24 (76%) 34 (NA) 6 (35) 32% prevention of HO after acetabular
fracture line 1 week 25 (80%) 42 (NA) 4(24) 43% fracture. One week on indomethacin

6 weeks 23 (67%) 46 (NA) 8(62) 19% may be safe to prevent HO without an
Placebo 26 4(19) increase in non-union.

McDonald™ Clinical healing  Ketorolac 64 23 (36) 48 (15) 0(0) One, unclear which Ketorolac reduced post-op pain and
(walking) and No ketorolac 64 30 (57) 46 (17) 0(0) group OMEs but unclear effect on healing due
radiographic to study power.
healing (blinded
review)

Burd® Not defined Indomethacin 38 NA 40 (NA) 11(29) NA Avoid NSAIDs for analgesia or anti-

No indomethacin 74 NA 38 (NA) 5(7) NA inflammatory purposes during healing
of fractures.

Zura™ Coded non-union NSAID 23 847 NA NA 661 (2.8) NA No impact of NSAIDs on healing;
or code for No NSAID 285384 NA NA 14588 (5.1) NA fracture healing is a diverse process
electrical bone and non-union can result from many
stimulation risk factors.

Tucker® Coded non-union NSAID 15119 NA NA 1179 (7.8) NA Exposure to NSAIDs at any point during

No NSAID 2570 NA NA 392 (10.4) NA the 90-day postoperative period was
associated with fracture non-union (no
opioid adjustment)

George* Non-union NSAID 25001 11229 (45) 49(17) 456 (1.8) All had 1-year Filling a prescription for a non-selective
diagnosis code  No NSAID 279720 103 003 (37) 60 (19) 4118 (1.5) follow-up NSAID after fracture was not associated

or a procedure to
treat non-union

group compared with 2.18% in the no NSAID group (OR 1.45,
95%CI 1.04 to 2.01). Heterogeneity was very high (I?=93%)
and was statistically significant (p<0.03). The high statistical
heterogeneity may be due to differences in the fracture type,
NSAID type and duration of use, or an unmeasured confounder.

Reduction of morphine equivalents

Qualitative synthesis

Five studies® 7?1416 examined the impact of NSAIDs on morphine
equivalents (table 3). Weisz et al'® randomized fracture patients
to receiving ibuprofen or placebo and measured OMEs at 48

with an increased risk of non-union
in the subsequent year. Both COX-2-
inhibitor and opioid prescription fills
after fracture were associated with a
greater risk of non-union.

hours. Patients receiving Ibuprofen had significantly lower
OMEs compared with patients receiving placebo (76 mg vs
97 mg, p=0.017).

Xu et al’ randomized patients undergoing orthopedic
surgery from lower limb fractures to receiving a ketorolac
pump or a non-ketorolac pain pump. Sufentanel dose at 48
hours was significantly less (194 vs 130 OME, p<0.05 (actual
p value not reported)) for those patients receiving ketorolac.
Bayouth et al’° performed a retrospective chart review of
patients with rib fractures and compared patients receiving
ibuprofen to patients receiving routine care. At 7 days, OMEs

NSAID No NSAID Odds Ratio Odds Ratio

Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Burd 2003 11 38 5 74 B.2% 5.62[1.79,17.70]
George 2020 456 25001 4188 279720 125.8% 1.22[1.11,1.39] L
Hunter 2013 3 95 2 210 28% 3.28 [0.54, 19.98] —
McDonald 2019 10 58 13 56 8.4% 0.69 [0.27,1.73] [
Moed 1994 1} 16 1] 19 Mot estimahble
Saogi 2014 10 59 4 21 5.2% 0.87[0.24,3.13] —
Tucker 2020 392 2570 1179 18119 254% 2.131[1.88 2.41] -
Zura 2016 GE1 23847 TIV6 286483 26.0% 1.0901.01,1.19] -
Total (95% CI) 51687 581702 100.0% 1.45[1.04, 2.01] s 2
Total events 1543 12667

i = — - = — L2 = ! Il 1 ]
Heterogeneity: Tau®=0.11; Chi®*= 9054, df=6 (P = 0.00001); F=93% 'D.D1 D'1 1'D 1DD'

Test for overall effect £=2.22 (P=0.03)

Favﬁurs MSAIDs Favours Mo MSAIDs

Figure 2 Odds of non-union in patients with traumatic fractures receiving NSAIDs compared with patients not receiving NSAIDS. NSAIDs, non-

steroidal anti-inflammatories.
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Table 3  PICO 1.2 impact of NSAIDs on morphine equivalents

Age, y, mean
Author Outcome definition  Groups N Male, n (%) (SD) OME/MME Study conclusions
Weisz'® OME at 48 hours Ibuprofen 54 38(72) 42 (16) 23 (18) Ibuprofen significantly
Placebo 44 34 (77) 41 (16) 27 (16) reduces opioids after
traumatic fractures
McDonald™ OME at 7 days Ketorolac 64 23 (36%) 48 (15) 105 (89) Decreased use of opioid
No ketorolac 64 30 (57%) 46 (17) 145 (104) medications
Xu’ OME at 48 hours Ketorolac 31 16(51) 50 (11) 130 (48 hours) Significantly less opioid
No ketrolac 32 17 (53) 49 (12) 194 (48 hours) use in ketorolac group
Bayouth?® OME at 7 days Ibuprofen 21 13 (62) 52 (14) 83 (54) Significantly less opioid
No Ibuprofen 21 17 (81) 53 (16) 170 (115) use in ibuprofen group
Haines® OME during hospital ~ NSAID 21 367 NR 83 12 (13) Significantly less opioid
day No NSAID 168 690 NR 84 11(13) use in the NSAID group

MME, Morphine Milligram Equivalents; NSAIDS, non-steroidal anti-inflammatory drugs; OME, oral morphine equivalent.

were significantly less in the ibuprofen group (83mg vs
170 mg, p=0.004).

McDonald et al'** randomized 128 patients undergoing fixa-
tion or ankle fractures to receive 30 mg intravenous ketorolac
intraoperatively and 20 tablets of 10mg ketorolac postop-
eratively or usual care. Significantly fewer opioids (40 OMEs
fewer, p=0.037) were used in the ketorolac group. Haines et al®
retrospectively analyzed a billing database of older adult trauma
patients with hip fractures. Patients receiving NSAIDs (any type)
had similar opioid use (milligram morphine equivalence, OME)
during their hospital stay (11.43v 12.01 mg, p=0.05), and this
was significantly reduced in the NSAID group on multivariate
regression (—0.23, 95% CI —0.41 to —0.06).

Quantitative synthesis

Due to differences in reporting of OMEs only two studies
could be included for a quantitative synthesis for OMEs at 7 days
(figure 3). There is a significant reduction in OMEs at 7 days in
patients receiving NSAIDs (=56 mg, 95% CI —88 to —24) with
moderate heterogeneity (1>*=48%, p=0.17).

9 14

Analgesia

Qualitative synthesis

Mehta et al*® randomized patients with uncomplicated long-
bone fractures to receive dipyrone or aspirin or placebo. Mean
pain relief scores at 6 hours were lowest in dipyrone (3.2) and
aspirin (2), and pain relief was worst for placebo (1.3) with a
significant difference (p<0.001), table 4.

Adolphson et alV randomized postmenopausal patients to
piroxicam or placebo after suffering from a Colles’ fracture.
Pain at 10 days on a 11-point visual analog scale was signifi-
cantly lower in the piroxicam group (2.1) compared with
placebo (3.1, p<0.05 (actual p value not reported)). Weisz et
al'® randomized fracture patients to receiving ibuprofen or
placebo and measured pain intensity difference between groups.
The patients receiving ibuprofen had significantly less pain in

the first 8 hours of treatment (2.5/10 in the first 8 hours and
1.1/10 for ibuprofen group, p=0.013). Xu et al” randomized
patients undergoing orthopedic surgery from lower limb frac-
tures to receiving a ketorolac pump or a non-ketorolac pain
pump. There was no difference in visual analog pain scores
at any time point up to 48 hours. Eftekharian et al® random-
ized patients with mandible fractures to receive a single dose
of 30 mg ketorolac or placebo in the postanesthesia unit at the
onset of pain. There was no difference in pain intensity up to
4 hours of time.

Bayouth et al’ performed a retrospective chart review of
patients with rib fractures and compared patients receiving
ibuprofen to patients receiving routine care. Mean highest daily
pain scores during the first 7 days of hospitalization was signifi-
cantly lower in patients receiving ibuprofen (7v. 8, p<0.04).
Similarly, mean lowest pain score was also significantly lower in
the treatment group (3 vs 5, p<0.001).

Aliuskevicius et al’ randomized patients with Colles’ fractures
who did not undergo surgery to receive placebo, ibuprofen
(3 days) or ibuprofen (7 days). The ibuprofen groups had signifi-
cantly less pain in the first 7 days after fracture but no difference
after 7 days.

Quantitative synthesis
Due to difference in outcome definition and variable timing of
pain scores a meta-analysis was not possible.

Acute kidney injury

Only a single study reported on acute kidney injury. Haines
et al’ retrospectively analyzed a billing database of older adult
trauma patients with hip fractures. There were similar rates of
renal failure at baseline between the two groups (NSAID: 14%
compared with no NSAIDs: 19%). There was no difference in
new onset renal failure between groups (12% in no NSAIDs
compared with 6% in NSAID group).

NSAID No NSAID Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Bayouth 2013 926 543 21 1698 1153 21 34.2% -B7.20[141.71,-32.69] +—@———————
McDonald 2019 108 885 46 1448 1043 47 B5.8% -39.80 [-79.08,-0.52] ——
Total (95% CI) 67 68 100.0% -56.00 [-87.87,-24.13] = iiRR——
ity: Chiz= = = CRE= k t t {
Heterogeneity: Chi®=1.91,df=1{P=017); F= 48% Qoo 0 b a0 100

Testfor averall effect: 2= 3.44 (P = 0.0008)

Favours MSAIDs Favours Mo NSAIDs

Figure 3  Oral morphine equivalents in patients with traumatic fractures receiving NSAIDs compared with patients not receiving NSAIDS. NSAIDs,

non-steroidal anti-inflammatories.
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Table 4 PICO 1.3 impact of NSAIDs on pain

Age, years, mean

Author Outcome definition Groups N Male, n (%) (SD) Pain outcome Study conclusions
Mehta? Pain relief score Dipyrone 91 74 (81) 31 (1) 3 Clear analgesic effect of single dose
(mean) at 6 hours ASA 93 65 (70) 30(1) 2 of dipyrone compared with ASA and
Placebo 70 54 (77) 31 (1) 1.3 placebo; ASA had worse side effect
profile (16% abdominal discomfort).
Adolphson'’ Pain (VAS) at 10d, 4, 8 Piroxicam 14 0(0) NA 2.1 (at 10 days) Significantly less pain in the Piroxicam
and 12 weeks Placebo 19 0(0) NA 3.2 (at 10 days) group.
Weisz'® Mean pain intensity  |buprofen 54 38(72) 42 (16) 1.1 (8 hours) Ibuprofen significantly reduces pain
difference Placebo 44 34 (77) 41 (16) 2.5 (8 hours) after traumatic fractures.
McDonald™ Pain on each Ketorolac 64 23 (36) 48 (15) 30 (7 days) Ketorolac reduced pain in first 3 days
postoperative day No ketorolac 64 30 (57) 46 (17) 30 (7 days) postoperatively.
Xu’ Pain (VAS) at 48 hours Ketorolac 31 16(51) 50 (11) 2 (48 hours) No difference in pain control between
No ketorolac 32 17 (53) 49 (12) 2 (48 hours) ketorolac and no ketorolac groups
when used in a postoperative pump.
Eftekharian® Pain (VAS) at 4hours  Ketorolac 25 15 (6) 30 (8) 1.08 (4 hours) Single-dose ketorolac had limited
Placebo 25 15 (6) 26 (8) 1.04 (4 hours) efficacy on postoperative pain.
Bayouth?® Pain scores during first Ibuprofen 21 13 (62) 52 (14) 7 (mean highest)  Significantly less pain during the
7days No Ibuprofen 21 17 (81) 53 (16) 8 (mean highest) 7 days post-trauma in the ibuprofen
group.
Aliuskevicius? Pain (VAS) during first Ibuprofen 3 days 24 8(33) 61 (8) 3 (day 4) Significantly less pain in the first
2 weeks Ibuprofen 7 days 26 7 (26) 63 (11) 2.5 (day 4) 7 days post-trauma in the 3 and 7 days
Placebo 30 8(27) 63 (9) 4 (day 4) ibuprofen groups.
ASA, aspirin; d, day; NSAID, non-steroidal anti-inflammatory drugs; VAS, visual analog score.
PICO 1 recommendation PICO 2

We conditionally recommend NSAIDs to be used in analgesic
regiments for adult patients (=18 years old) with traumatic frac-
ture. Despite the low overall quality of evidence, most studies
showed no association between NSAIDs on non-union. The
larger, better controlled studies demonstrated no increased risk
of non-union compared with other, commonly prescribed anal-
gesics, including opioids. There was a clear impact on reduction
of acute pain and use of opioid analgesia. Eight authors voted for
a strong recommendation and 11 authors voted for conditional
recommendation.

Should ketorolac be used in analgesic regimens for adult patients
(=18 years old) with traumatic fracture versus routine analgesic
regimens that do not include ketorolac to improve analgesia and
reduce OMEs, without increasing non-union rates?

Qualitative synthesis

Three studies compared ketorolac use to no ketorolac use in
patients with traumatic fractures (table 5). McDonald et al'
randomized 128 patients undergoing fixation or ankle fractures
to receive 30 mg intravenous ketorolac intraoperatively and 20

Table 5 PICO 2 — summary of all outcomes

Age, year,
Author Outcome definition  Groups N Male, n (%) mgeany(SD) Outcome Study conclusions
Non-union
McDonald'  Clinical healing Ketorolac 64 23 (36) 48 (15) 0(0) Ketorolac reduced post-op pain and
(walking) and No ketorolac 64 30 (57) 46 (17) 0(0) OMEs but unclear effect on healing
radiographic healing due to study power.
(blinded review)
Morphine equivalents
McDonald  OME at 7 days Ketorolac 64 23 (36) 48 (15) 105 (89) Decreased use of opioid medications.
No ketorolac 64 30 (57) 46 (17) 145 (104)
Xu’ OME at 48 hours Ketorolac 31 16(51) 50 (11) 130 (48 hours) Significantly less opioid use in
No ketrolac 32 17 (53) 49 (12) 194 (48 hours) ketorolac group.
Pain
Xu? Pain (VAS) at 48 hours  Ketorolac 31 16(51) 50 (11) 2 (48 hours) No difference in pain control between
No ketorolac 32 17 (53) 49 (12) 2 (48 hours) ketorolac and no ketorolac groups.
McDonald™  Pain on each Ketorolac 64 23 (36) 48 (15) 30 (7 days) Ketorolac reduced pain in first 3days
postoperative day No ketorolac 64 30 (57) 46 (17) 30 (7 days) postoperatively.
Eftekharian®  Pain (VAS) at 4 hours Ketorolac 25 15 (60) 30 (8) 1 (4 hours) Single dose ketorolac was effective in
Placebo 25 15 (60) 26 (8) 1 (hours) the management of mild to moderate

acute postoperative pain.

MME, morphine milligram equivalents; OME, oral morphine equivalent; VAS, visual analog scale.
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tablets of 10mg ketorolac postoperatively. Additionally, both
groups were prescribed 81 mg of ASA for deep vein thrombosis
prevention. Opioid consumption was lower in patients random-
ized to receive ketorolac (21 OMEs compared with 29 OMEs,
p=0.04). Like the reduction in OMEs, pain scores were lower
on postoperative days 1 to 3 in the patients receiving ketorolac.
Finally, there was no difference in the proportion of patients
with complete union (83% in ketorolac group compared with
77% in control group) at 12 weeks.

Xu et al” randomized 63 patients to receive a post-operative
pump containing ketorolac+sufentanilor sufentanil alone.
There was no significant difference in pain at 48 hours but
significantly less sufentanil was used in the group randomized to
receive ketorolac.

Eftekharian et al® randomized patients with mandible frac-
tures to receive a single dose of 30 mg ketorolac or placebo in the
postanesthesia unit at the onset of pain. There was a significant
reduction in analgesic requirements but no difference in pain
intensity at any time points.

Quantitative synthesis

Quantitative synthesis was not possible for any of the outcomes
due to either a lack of two or more studies and inconsistent
outcome definitions with respect to the timing of pain and
methods to measure pain.

PICO 2 recommendation

We conditionally recommend ketorolac be used in analgesic regi-
mens for adult patients (=18 years old) with traumatic fracture.
Ketorolac is associated with reduced opioid use and improved
postoperative analgesia and is not associated with non-union.
Five authors voted for a strong recommendation and 14 authors
voted for conditional recommendation.

PICO 3

Should selective NSAIDs (COX-2 inhibitors) be used in analgesic
regimens for adult patients (=18 years old) with traumatic frac-
ture versus routine analgesic regimens that include non-selective
NSAIDs to improve analgesia and reduce OMEs, without
increasing non-union rates?

Non-union

Qualitative synthesis

Jeffcoach et al' report on a retrospective cohort study in patients
with femur, tibia and/or humerus fractures at an academic
level T trauma center. Non-union was not defined. In patients
who received an NSAID (129%), most received a non-selective
NSAIDs (93% ketorolac or ibuprofen, median of two doses) and
seven patients (4%) experienced non-union. Only nine patients
received a selective NSAID and none experienced a non-union
(table 6). George et al* used private health insurance claims
during a 15-year period in patients with a long-bone fracture and
1-year of follow-up data. In the 2411 patients receiving a COX-2
inhibitor, 69 (2.9%) experienced non-union compared with 387
(1.7%)—22 590 patients—receiving a non-selective NSAID. The
incidence for non-union in this cohort was similar to the rate of
non-union (1.5%) in patients not receiving NSAIDs.

Ortiz et al'® randomized patients with closed ankles fractures
to receive ketorolac (non-selective), diclofenac (non-selective)
or etoricoxib (selective). There was no difference in the visual
analog pain scores for any of the NSAIDs.

Quantitative synthesis
Due to the lack of studies, a meta-analysis was unable to be
performed.

PICO 3 recommendation

We are unable to make a recommendation on whether selective
NSAIDs (COX-2 inhibitors) versus non-selective NSAIDs be
used in analgesic regimens for adult patients (=18 years old)
with traumatic fracture, due to the small number of studies iden-
tified. Four authors voted for a strong recommendation, two for
conditional recommendation and 13 for no recommendation.

USING THESE GUIDELINES IN CLINICAL PRACTICE

NSAIDs have a long history of use for analgesia in diseases
with correctable and temporary causes of pain.?” Traumatic
fractures are extremely common and fall into this category,
but concerns related to the impact of NSAIDs on bone healing
have been raised in animal studies.”” We aimed to address
this question in addition to assessing the benefits of NSAIDs

Table 6 PICO 3 (selective vs non-selective NSAIDs)

Age, years, Outcome, n

Author Outcome definition Groups N Male, n (%) mean (SD) (%) Study conclusions
Non-union
Jeffcoach™ Not defined Selective NSAID 8 NR NR 0 (0) No statement on selective NSAID use.
Non-Selective NSAID 185 NR NR 7(3.8)
George* Non-union diagnosis  Selective NSAID 241 11229 (45) 49 (17) 69 (2.9) Filling a prescription for a non-
code or a procedure to  Non-Selective NSAID 22 590 103 003 (37) 60 (19) 387 (1.7) selective NSAID after fracture was
treat non-union not associated with an increased
risk of non-union in the subsequent
year. Both COX-2-inhibitor and opioid
prescription fills after fracture were
associated with a greater risk of
non-union.
Pain
Ortiz" Pain (VAS) at 24 hours Ketorolac (non- 15 NA 39 (14) 25 (24 hours)  All studied NSAIDs were equally
selective) 17 NA 38(19) 25 (24 hours) effective analgesics.
Diclofenac (non- 17 NA 37 (10) 25 (24 hours)

selective)
Etoricoxib (Selectve)

NSAID, non-steroidal anti-inflammatory drugs; VAS, visual analog scale.
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NSAIDS compared to No NSAIDS for orthopedic trauma

Patient or population: crthopedic frauma
Setfing: inpatient

Intervention: NSAIDS

Comparison: No N3aI0S

Anticipated absolute effects” (35% CI)
Risk with No
NSAIDS Rizk with NSAIDS
31 per 1,000 £330 Almost all studies retrospective and significant
Nonunicn 23 per 4,000 {23 1o 43) OR 1.45 (Bab o @ heterogeneity. Large studies dominaies effect
perd, (1.04 10 2.01) shfics) Wery lows and demonstrates similar associafons of
opioids and anti-comwlsants with nonunion.
mean 36 OME Three randomized confrol trials and two
Tewer retrospective cohort fnals. AN studies
Opioid Use See Comment (B7.87 fewer fo [;Egg?l'il $$@$ demonsirated a decreass in postiraumatic
24.13 fewer) - High fracture opicid use when NSAIDS were
prescribed.
not poaled Six randomized confrol figls and two
retrospecive cohort tals. All but one study
Analgesia See Comment [l $$$$ demonsirated a decrease in posttraumatic
(7 RCTs) High fractwe pain use when NSAIDS were

prescribed.

*The rizk in the intervention group (and its 95% confidence interval) is basad on the assumed rsk in the comparison group and the relative effect of the intesvention (and its 35% CI).

CL confidence interval, OR: odds ratic

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effzct bes close fo that of the esfimate of the effect.
Moderate certainty: we are moderately confident in the effect estimatz: the true effect is likely to be doss o the eslimate of the effiect, but there is a possibility that itis substantially

different.

Low certainty: our confidencs in the effect estimatz is limited: the true effect may be substantially dfferent from the estimats of the effect.
Very low certainty: we have very ittle corfidence in the effect esfimate: the true effect is ikely o be substanfially different from the estimate of effect

Figure 4 GRADEPro summary of findings.

with respect to acute pain control and need for opioids in
trauma patients. Through our literature review, we condition-
ally recommend NSAIDs to reduce acute pain and opioid use
due to traumatic fractures, figure 4. The absolute difference
between non-union in patients who receive or who do not
receive NSAIDs in our analysis is <19%. This very small differ-
ence is outweighed by the reduction in opioids and improved
analgesia. Some studies on longer duration NSAIDs (>30 days)
demonstrated an association with non-union, but it remains
unclear whether these patients had painful non-healing frac-
tures requiring additional analgesic or that the NSAIDs lead
to painful non-healing. Causality is impossible to determine
from the current literature. Similar reviews on NSAIDs after
orthopedic surgery have demonstrated the safety of NSAIDs
for shorter durations (<2 weeks) and have identified indo-
methacin as particularly harmful.

There was limited evidence available for more narrow
questions of specific NSAIDs such as ketorolac or classes
of NSAIDs: selective or non-selective. Ketorolac has a clear
impact on pain and opioid reduction after traumatic fracture
but only a single study'* specifically commented on non-union
(no difference). Again, the potential benefits of ketorolac

seem to outweigh any risk of non-union. Similarly, few studies
compared selective and non-selective NSAIDs, and therefore
no recommendations could be made. Further study is needed
specifically regarding classification of NSAIDs and duration of
NSAID use after traumatic fracture. Additionally, dosing regi-
mens for NSAID can be examined for deleterious effects such
as non-union. The ceiling analgesic dose may often be lower
than that prescribed in practice, and this should be used to
prescribe the smallest dose to achieve the desired effect.?3 3
There are number of limitations to our systematic review
and meta-analysis. The first is the inherent bias in designs
of included studies. A number of the included studies were
retrospective. The largest contributors of patients were large
retrospective cohort studies of administrative database that
may suffer from coding errors, missing data and selection
bias.’ 12 ¥ Administrative studies also rely on prescription data
and are unable to confirm compliance to NSAID regimen.
Second, the definition of non-union was inconsistent between
studies ranging from no definition in some studies to admin-
istrative coding or persistent fracture at 6 months in others.
The third is the variability in the fracture type, presence of
additional injuries (including additional fractures), indication
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for NSAID and type and duration of NSAID. Specifically, the
analgesic ceiling dose of NSAID has been established as much
lower than the dose in most studies.?* ** The higher dose given
may contribute to the adverse events. Furthermore, some
adverse events, such as gastrointestinal bleeding, were not
identified as critically important. Finally, the heterogeneity of
included studies does require consideration, particularly for
the outcome of non-union (’=94%). Our PICO questions
were defined a priori and took a clinical lens on the safety
and efficacy of NSAIDs for patients suffering from traumatic
fracture(s) rather than specific fracture types, thus a subgroup
analysis was not performed. Future work is needed to deter-
mine whether certain fracture locations or patterns warrant
special consideration.

CONCLUSIONS

Based on the available evidence, non-steroidal anti-
inflammatories have a clear effect on reducing post-traumatic
fracture opioid use and improving pain control. These benefits
outweigh the small risk of non-union.
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Supplement 1 — Search Strategies

Librarian searcher: Sarah Cantrell, MLIS; Duke University Medical Center Library & Archives; Duke
University School of Medicine

Database: MEDLINE (via Ovid; Ovid MEDLINE(R) ALL 1946 to March 18, 2020)
Original search date: 3/19/2020

Search
Set

Search Strategy

Results

#1

NSAIDs

exp Anti-Inflammatory Agents, Non-Steroidal/ or exp Diclofenac/ or
exp Apazone/ or exp Aspirin/ or exp Celecoxib/ or exp Ibuprofen/ or
exp Diclofenac/ or exp Diflunisal/ or exp Etodolac/ or exp
Fenoprofen/ or exp Flufenamic Acid/ or exp Indomethacin/ or exp
Ketoprofen/ or exp Ketorolac/ or exp Meclofenamic Acid/ or exp
Mefenamic Acid/ or exp Meloxicam/ or exp Nabumetone/ or exp
Naproxen/ or exp Nefopam/ or exp Oxaprozin/ or exp Piroxicam/ or
exp Phenylbutazone/ or exp Sulindac/ or exp Tolmetin/ or
("nonsteroid antiinflammatory agents" or "nonsteroid
antiinflammatory agent" or "nonsteroid anti-inflammatory agents" or
"nonsteroid anti-inflammatory agent" or "non-steroid
antiinflammatory agents" or "non-steroid antiinflammatory agent" or
"non-steroid anti-inflammatory agents" or "non-steroid anti-
inflammatory agent" or "nonsteroidal antiinflammatory agents" or
"nonsteroidal antiinflammatory agent" or "nonsteroidal anti-
inflammatory agents" or "nonsteroidal anti-inflammatory agent" or
"non-steroidal antiinflammatory agents" or "non-steroidal
antiinflammatory agent" or "non-steroidal anti-inflammatory agents"
or "non-steroidal anti-inflammatory agent" or "nonsteroid
antiinflammatory drugs" or "nonsteroid antiinflammatory drug" or
"nonsteroid anti-inflammatory drugs" or "nonsteroid anti-
inflammatory drug" or non-steroid antiinflammatory drugs or "non-
steroid antiinflammatory drug" or "non-steroid anti-inflammatory
drugs" or "non-steroid anti-inflammatory drug" or "nonsteroidal
antiinflammatory drugs" or "nonsteroidal antiinflammatory drug" or
"nonsteroidal anti-inflammatory drugs" or "nonsteroidal anti-
inflammatory drug" or "non-steroidal antiinflammatory drugs" or
"non-steroidal antiinflammatory drug" or "non-steroidal anti-
inflammatory drugs" or "non-steroidal anti-inflammatory drug" or
NSAID or NSAIDs or apazone or aspirin or "acetylsalicylic acid" or
"salicylic acid" or salsalate or bromfenac or celecoxib or Celebrex or
dexibuprofen or dexketoprofen or diclofenac or voltaren or
aceclofenac or diflunisal or droxicam or etodolac or etoricoxib or
fenoprofen or "flufenamic acid" or flurbiprofen or ibuprofen or
ibuproxam or advil or motrin or indomethacin or indomethacin or
Indocin or ketoprofen or ketorolac or toradol or loxoprofen or
"Meclofenamate sodium" or "mefenamic acid" or "meclofenamic
acid" or meloxicam or nabumetone or naproxen or aleve or anaprox or
naprelan or naprosyn or nefopam or nimesulide or oxaprozin or
parecoxib or piroxicam or phenylbutazone or salsalate or sulindac or
tenoxicam or "tiaprofenic acid" or "tolfenamic acid" or tolmetin).ti,ab.

264911

#2

Opioids

exp Analgesics, Opioid/ or exp Alfentanil/ or exp Alphaprodine/ or
exp Butorphanol/ or exp Buprenorphine, Naloxone Drug
Combination/ or exp Codeine/ or exp Dextromoramide/ or exp

231791
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Dextropropoxyphene/ or exp Dihydromorphine/ or exp
Diphenoxylate/ or exp Ethylketocyclazocine/ or exp Ethylmorphine/
or exp Fentanyl/ or exp Heroin/ or exp Hydrocodone/ or exp
Levorphanol/ or exp Meperidine/ or exp Meptazinol/ or exp
Methadone/ or exp Methadyl Acetate/ or exp Morphine/ or exp
Nalbuphine/ or exp Opiate Alkaloids/ or exp Opium/ or exp
Oxycodone/ or exp Oxymorphone/ or exp Pentazocine/ or exp
Phenazocine/ or exp Phenoperidine/ or exp Pirinitramide/ or exp
Promedol/ or exp Remifentanil/ or exp Sufentanil/ or exp Tapentadol/
or exp Tilidine/ or exp Tramadol/ or (Opioid or Opioids or Opiate or
Opiates or Narcotic or Narcotics or Dihydroetorphine or Vicodin or
acrylfentanyl or alfentanil or alphaprodine or "beta-casomorphin" or
"beta-casomorphins” or Butorphanol or Beforal or Moradol or Stadol
or Torbugesic or Dolorex or "Buprenorphine Naloxone" or Suboxone
or carfentanil or Codeine or Ardinex or Isocodeine or crotonylfentanyl
or cyclopropylfentanyl or deltorphin or dermorphin or desomorphine
or krokodil or Dextromoramide or Pyrrolamidol or "D-Moramide" or
Palfium or Dextropropoxyphene or Propoxyphene or Darvon or
dezocine or dihydrocodeine or paramol or Rikodeine or Tiamon or
Tosidrin or Contugesic or Dicodin or Paracodin or Paracodina or
Dihydromorphine or Paramorfan or Paramorphan or Diphenoxylate or
dynorphin or dynorphins or dinorphin or dinorphins or endomorphin
or Enkephalin or eseroline or Ethylketocyclazocine or Ethylmorphine
or Trachyl or Dionine or Etorphine or Ethorphine or Fentanyl or
Phentanyl or Fentanest or Sublimaze or Duragesic or Durogesic or
Fentora or Heroin or Diacetylmorphine or Diamorphine or Diagesil or
Diamorf or Hydrocodone or Hydrocodon or Dihydrocodeinone or
Dicodid or Robidone or Hydrocon or Codinovo or Hycodan or Hycon
or Hydromorphone or Dihydromorphinone or Hydromorphon or
Palladone or Laudacon or Dilaudid or ketobemidone or cetobemidon
or Levorphanol or levodroman or levorphan or levorphanol or
lofentanil or lofentanyl or Meperidine or Pethidine or Isonipecain or
Dolsin or Dolosal or Dolin or Operidine or Dolantin or Dolargan or
Lidol or Lydol or Demerol or Dolcontral or Meptazinol or Metid or
Methadone or Biodone or Dolophine or Metadol or Metasedin or
Symoron or Methadose or Methex or Phenadone or Physeptone or
Phymet or Pinadone or Amidone or Acetylmethadol or
Alphacetylmethadol or Amidolacetate or Dimepheptanol or
Levoacetylmethadol or Methadol or Acemethadone or Levomethadyl
or Morphine or Morphia or "MS Contin" or Oramorph or Duramorph
or Nalbuphine or Nubain or nocistatin or normethadone or Opium or
Papaveretum or Omnopon or Pantopon or Oxycodone or Dihydrone
or Oxycone or Dihydrohydroxycodeinone or Oxycodeinon or Eucodal
or Theocodin or Oxycontin or Pancodine or Dinarkon or Oxiconum or
Oxymorphone or Numorphan or Opana or paracymethadol or
noracetylmethadol or Pentazocine or Lexir or Talwin or Fortral or
Phenazocine or Phenethylazocine or Phenbenzorphan or Narphen or
Phenoperidine or Fenoperidine or Lealgin or Operidine or
Pirinitramide or Piritramid or Dipidolor or Dipydolor or Promedol or
Dimethylmeperidine or Trimeperidine or Isopromedol or protopine or
fumarine or Remifentanil or Ultiva or Sufentanil or Sulfentanyl or
Sulfentanil or Sufenta or Tapentadol or Nucynta or Tilidine or
Tilidate or Tilidin or Valoron or Valerone or Tramadol or Tramundin
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or biodalgic or Jutadol or Nobligan or Prontofort or Zytram or
Takadol or Theradol or Tiral or Topalgic or Tradol or Tradolpuren or
Tradonal or Tralgiol or Trama or TramaDorsch or Biokanol or
Tramabeta or Tramadin or Tramadoc or Ranitidin or Trasedal or
Ultram or Xymel or Zamudol or Zumalgic or Zydol or Tramadura or
Tramagetic or Tramagit or Tramake or Tramal or Tramex or Adolonta
or Contramal or Amadol or Skudexa Abstral or Actiq or Anexsia or
Avinza or Butrans or co-gesic or Demerol or Dolophine or embeda or
Exalgo or Fentora or hycet or hydromet or Hysingla or Kadian or
liquicet or Lorcet or Lortab or Norco or Nucynta or Onsolis or
Oramorph or oxycet or Oxaydo or Oxycontin or Percocet or Percodan
or rezira or Roxanol or Roxicet or sublimaze or targiniq or tussionex
or tuzistra or xtampza or Vicodin or vicoprofen or vituz or xartemis or
xodol or Zohydro or zolvit or zutripro or zydone).ti,ab.

#3 lor2 484822
#4 exp Orthopedic Procedures/ or exp Ulnar Collateral Ligament 399477
Reconstruction/ or exp Acetabuloplasty/ or exp Amputation/ or exp

Ortho Disarticulation/ or exp Hemipelvectomy/ or exp Arthrodesis/ or exp

procedures | Arthroplasty/ or exp Anterior Cruciate Ligament Reconstruction/ or
exp Bone-Patellar Tendon-Bone Grafting/ or exp Arthroplasty,
Subchondral/ or exp Posterior Cruciate Ligament Reconstruction/ or
exp Arthroscopy/ or exp Joint Capsule Release/ or exp Bone
lengthening/ or exp llizarov Technique/ or exp Osteogenesis,
Distraction/ or exp Bone Transplantation/ or exp Fracture Fixation/ or
exp Closed fracture reduction/ or exp Fracture Fixation, Internal/ or
exp Open fracture reduction/ or exp Limb salvage/ or exp
Meniscectomy/ or exp Osteotomy/ or exp Alveolar Bone Grafting/ or
exp Tenodesis/ or exp Tenotomy/ or (orthopedic or orthopedics or
orthopaedic or orthopaedics or acetabuloplasty or acetabuloplasties or
amputation or amputations or amputate or amputates or amputated or
amputating or hemipelvectomy or hemipelvectomies or arthrodesis or
arthrodeses or arthroplasties or hemiarthroplasty or hemiarthroplasties
or bone grafting or arthroscopy or arthroscopies or arthroscopic or
joint capsule release or bone lengthening or Ilizarov Technique or
Ilizarov Method or distraction osteogenesis or bone transplantation or
bone transplant or bone transplants).ti,ab.

#5 (fracture or fractures or meniscectomy or meniscectomies or 274897
osteotomy or osteotomies or tenodesis or tenodeses or tenotomy or
tenotomies or tendon release).ti,ab.

#6 (fixation or fixations or reduction or reductions).ti,ab. 1216917
#7 5and 6 59496
#8 (cranial or cranium or jaw or mandible or maxillofacial or maxilla- 3339552

mandibular or orthognathic or vertebrae or vertebral or lumbar or
thoracic or cervical or ilium or ilial or iliac wing or ischial or ischium
or sacral or sacrum or pelvic or pelvis or pubis or symphysis or
acetabulum or acetabular or ankle or ankles or calcaneus or foot or
feet or midfoot or forefoot or femur or femurs or femoral or tibia or
tibias or fibula or fibulas or tibial or knee or knees or patella or
patellar or hip or hips or intervertebral or atlanto-axial or gleno-
humeral or glenohumeral or shoulder or shoulders or humerus or
humeral or ulnar or ulna or radius or radial or forearm or forearms or
scapula or scapulas or scapular or costal or intracostal or intercostal or
clavicle or clavicles or clavicular or sternum or sternums or sternal or
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elbow or elbows or wrist or wrists or hand or hands or interphalangeal
or inter-phalangeal or tarsal or tarsals or metatarsal or metatarsals or
carpal or phalanges or bone or bones or skeletal or skeleton or
skeletons or fracture or fractures or intramedullary or joint or joints or
limb or limbs or costochondral or cartilage or rib or ribs or talus or
talar or metacarpal or carpal or tendon or tendons or ligament or
ligaments or muscle or muscles or ACL or meniscus or meniscal or
intraarticular or intra-articular or synovial or synovium).ti,ab.

#9 (electrosurgery or electrosurgeries or electrosurgical or radiosurgery 5046397
or radiosurgeries or radiosurgical or surgery or surgeries or surgical or
operative or operation or operations or dissect or dissected or
dissection or dissections or dissecting or microdissect or
microdissected or microdissection or microdissections or
microdissecting or cauter or cauterization or cauterizations or
cauterize or cauterizes or cauterized or transplant or transplants or
transplanting or transplanted or transplantation or implant or implants
or implanted or implanting or implantation or implantations or graft or
grafted or grafts or grafting or homograft or homografted or
homografts or homografting or allograft or allografts or allografting or
allografted or xenograft or xenografts or xenografted or xenografting
or autograft or autografts or autografted or autografting or prostheses
or prosthesis or prosthetic or bypass or rod or rods or intramedullary
nail or intramedullary nails or IM nail or IM nails or
cephalomedullary nail or cephalomedullary nails or screw or screws
or pin or pins or cage or cages or diversion or drainage or drain or
drained or draining or drains or debride or debrides or debridement or
fuse or fused or fusing or fusion or fusions or traction or tractions or
mobilization or mobilisation or manipulation or manipulations or
revascularize or revascularized or revascularization or
revascularizations or revascularizes or replacement or replacements or
lengthen or lengthens or lengthening or distraction or fixation or
fixations or fixate or fixated or fixating or nonunion or ORIF or
reduction or reductions or salvage or salvages or salvaging or
reconstruct or reconstructs or reconstruction or reconstructions or
reconstructed or harvest or harvests or harvested or harvesting).ti,ab.

#10 8 and 9 1139431
#11 4or7orl0 1293273
#12 exp Pain/ or exp Pain management/ or (pain or pains or painful).ti,ab. | 797000

#13 exp Musculoskeletal System/ or exp Extremities/ or exp Bones of 3950497

Lower Extremity/ or exp Lower Extremity/ or exp Upper Extremity/
or exp Bones of Upper Extremity/ or (musculoskeletal or MSK or
cartilage or cartilages or fibrocartilage or Fibrocartilages or fascia or
fascial or ligament or ligaments or connective tissue or connective
tissues or enthesis or entheses or muscular or bone or bones or joint or
joints or tendon or tendons or meniscus or meniscal or spine or spinal
or low back or lower back or upper back or lumbar or vertebrae or
vertebral or intervertebral or disc or discs or cervical or thoracic or
pelvis or pelvic or neck or arm or arms or elbow or elbows or
shoulder or shoulders or glenohumeral or glenohumerous or wrist or
wrists hand or hands or carpal or metacarpal or palmar or
interphalangeal or phalanges or finger or fingers or knuckle or
knuckles or rotator or sacroiliac or rib or ribs or flank or flanks or
diaphragm or clavicle or sternum or sternal or chest or hip or hips or
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leg or legs or knee or knees or ankle or ankles or foot or feet or tarsal
or metatarsals or plantar or toe or toes or myofascial or tendon or
tendons or jaw or jaws or mandible or mandibular or skull or skulls or
cranium or cranial or extremity or extremities or limb or limbs).ti,ab.

#14 12 and 13 373524

MSK pain

#15 11or 14 1527640

#16 "Wounds and Injuries"/ or exp Accidental Injuries/ or exp 1859193
Amputation, Traumatic/ or exp Fractures, Bone/ or exp Ankle

Trauma, Fractures/ or exp Femoral Fractures/ or exp Fracture Dislocation/ or

ortho- exp Fractures, Avulsion/ or exp Fractures, Closed/ or exp Fractures,

specific Comminuted/ or exp Fractures, Compression/ or exp Fractures,

Malunited/ or exp Fractures, Multiple/ or exp Fractures, Open/ or exp
Fractures, Spontaneous/ or exp Fractures, Stress/ or exp Fractures,
Ununited/ or exp Humeral Fractures/ or exp Intra-Articular Fractures/
or exp Osteoporotic Fractures/ or exp Periprosthetic Fractures/ or exp
Radius Fractures/ or exp Rib Fractures/ or exp Shoulder Fractures/ or
exp Skull Fractures/ or exp Spinal Fractures/ or exp Tibial Fractures/
or exp Ulna Fractures/ or exp Fractures, Cartilage/ or exp Arm
Injuries/ or exp Forearm Injuries/ or exp Wrist Injuries/ or exp
Athletic Injuries/ or exp Back Injuries/ or exp Spinal Injuries/ or exp
Barotrauma/ or exp Blast Injuries/ or exp Crush Injuries/ or exp Hand
Injuries/ or exp Finger Injuries/ or exp Hip Injuries/ or exp Hip
Dislocation/ or exp Joint Dislocations/ or exp Diastasis, Bone/ or exp
Diastasis, Muscle/ or exp Patellar dislocation/ or exp Shoulder
dislocation/ or exp Leg Injuries/ or exp Ankle Injuries/ or exp Foot
injuries/ or exp Knee Injuries/ or exp Medial Tibial Stress Syndrome/
or exp Tibial Meniscus Injuries/ or exp Neck Injuries/ or exp
Whiplash injuries/ or exp Shoulder Injuries/ or exp Rotator Cuff
Injuries/ or exp Shoulder impingement syndrome/ or exp
Microtrauma, Physical/ or exp Multiple Trauma/ or exp Trauma
Centers/ or Wounds, Nonpenetrating/ or exp Wounds, Penetrating/ or
exp "Sprains and Strains"/ or exp Cumulative Trauma Disorders/ or
exp Tendon Injuries/ or exp Wounds, Gunshot/ or exp Wounds, Stab/
or exp Accidental Falls/ or exp Accidents, Traffic/ or (trauma or
traumas or traumatic or polytrauma or barotrauma or injury or injuries
or injured or injure or injuring or wound or wounds or wounded or
dislocation or dislocations or dislocate or dislocates or dislocated or
diastasis or rupture or ruptures or ruptured or impingement or
impingements or disarticulation or disarticulations or disarticulated or
disarticulate or disarticulates or disarticulating or sprain or sprains or
sprained or tear or tears or torn or whiplash or blunt or crush or
crushed or penetrate or penetrates or penetrating or penetrated or
penetration or nonpenetrating or non penetrating or fracture or
fractures or fractured or nonunion or malunited or lacerate or lacerates
or lacerated or laceration or lacerations or perforation or perforations
or perforate or perforates or perforated or falls or falling or motor
vehicle collision or motor vehicle collisions or motor vehicle accident
or motor vehicle accidents or motor vehicle crash or car accident or
car accidents or car crash or vehicular accident or vehicular accidents
or vehicular collision or vehicular collisions or vehicular crash or
traffic accident or traffic accidents or MVC or traffic crash or
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automobile crash or automobile collision or automobile collisions or
automobile accident or gunshot or gun shot or firearm or firearms or
stab or stabbed).ti,ab.

#17 3and 15 and 16 8566
#18 17 and English language 7753
#19 18 not (exp animals/ not exp humans/) 6350
#20 19 not (case reports.pt OR editorial.pt OR letter.pt OR comment.pt) 5356

Search update: Ovid MEDLINE(R) ALL 1946 to February 24, 2021
Search date: 2/25/2021

Search Search Strategy Results
Set

#1 exp Anti-Inflammatory Agents, Non-Steroidal/ or exp Diclofenac/ or | 274252
exp Apazone/ or exp Aspirin/ or exp Celecoxib/ or exp Ibuprofen/ or
NSAIDs exp Diclofenac/ or exp Diflunisal/ or exp Etodolac/ or exp
Fenoprofen/ or exp Flufenamic Acid/ or exp Indomethacin/ or exp
Ketoprofen/ or exp Ketorolac/ or exp Meclofenamic Acid/ or exp
Mefenamic Acid/ or exp Meloxicam/ or exp Nabumetone/ or exp
Naproxen/ or exp Nefopam/ or exp Oxaprozin/ or exp Piroxicam/ or
exp Phenylbutazone/ or exp Sulindac/ or exp Tolmetin/ or
("nonsteroid antiinflammatory agents" or "nonsteroid
antiinflammatory agent" or "nonsteroid anti-inflammatory agents" or
"nonsteroid anti-inflammatory agent" or "non-steroid
antiinflammatory agents" or "non-steroid antiinflammatory agent" or
"non-steroid anti-inflammatory agents" or "non-steroid anti-
inflammatory agent" or "nonsteroidal antiinflammatory agents" or
"nonsteroidal antiinflammatory agent" or "nonsteroidal anti-
inflammatory agents" or "nonsteroidal anti-inflammatory agent" or
"non-steroidal antiinflammatory agents" or "non-steroidal
antiinflammatory agent" or "non-steroidal anti-inflammatory agents"
or "non-steroidal anti-inflammatory agent" or "nonsteroid
antiinflammatory drugs" or "nonsteroid antiinflammatory drug" or
"nonsteroid anti-inflammatory drugs" or "nonsteroid anti-
inflammatory drug" or non-steroid antiinflammatory drugs or "non-
steroid antiinflammatory drug" or "non-steroid anti-inflammatory
drugs" or "non-steroid anti-inflammatory drug" or "nonsteroidal
antiinflammatory drugs" or "nonsteroidal antiinflammatory drug" or
"nonsteroidal anti-inflammatory drugs" or "nonsteroidal anti-
inflammatory drug" or "non-steroidal antiinflammatory drugs" or
"non-steroidal antiinflammatory drug" or "non-steroidal anti-
inflammatory drugs" or "non-steroidal anti-inflammatory drug" or
NSAID or NSAIDs or apazone or aspirin or "acetylsalicylic acid" or
"salicylic acid" or salsalate or bromfenac or celecoxib or Celebrex or
dexibuprofen or dexketoprofen or diclofenac or voltaren or
aceclofenac or diflunisal or droxicam or etodolac or etoricoxib or
fenoprofen or "flufenamic acid" or flurbiprofen or ibuprofen or
ibuproxam or advil or motrin or indomethacin or indomethacin or
Indocin or ketoprofen or ketorolac or toradol or loxoprofen or
"Meclofenamate sodium" or "mefenamic acid" or "meclofenamic
acid" or meloxicam or nabumetone or naproxen or aleve or anaprox or
naprelan or naprosyn or nefopam or nimesulide or oxaprozin or
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parecoxib or piroxicam or phenylbutazone or salsalate or sulindac or
tenoxicam or "tiaprofenic acid" or "tolfenamic acid" or tolmetin).ti,ab.

#2 exp Analgesics, Opioid/ or exp Alfentanil/ or exp Alphaprodine/ or 242279
exp Butorphanol/ or exp Buprenorphine, Naloxone Drug
Opioids Combination/ or exp Codeine/ or exp Dextromoramide/ or exp

Dextropropoxyphene/ or exp Dihydromorphine/ or exp
Diphenoxylate/ or exp Ethylketocyclazocine/ or exp Ethylmorphine/
or exp Fentanyl/ or exp Heroin/ or exp Hydrocodone/ or exp
Levorphanol/ or exp Meperidine/ or exp Meptazinol/ or exp
Methadone/ or exp Methadyl Acetate/ or exp Morphine/ or exp
Nalbuphine/ or exp Opiate Alkaloids/ or exp Opium/ or exp
Oxycodone/ or exp Oxymorphone/ or exp Pentazocine/ or exp
Phenazocine/ or exp Phenoperidine/ or exp Pirinitramide/ or exp
Promedol/ or exp Remifentanil/ or exp Sufentanil/ or exp Tapentadol/
or exp Tilidine/ or exp Tramadol/ or (Opioid or Opioids or Opiate or
Opiates or Narcotic or Narcotics or Dihydroetorphine or Vicodin or
acrylfentanyl or alfentanil or alphaprodine or "beta-casomorphin" or
"beta-casomorphins" or Butorphanol or Beforal or Moradol or Stadol
or Torbugesic or Dolorex or "Buprenorphine Naloxone" or Suboxone
or carfentanil or Codeine or Ardinex or Isocodeine or crotonylfentanyl
or cyclopropylfentanyl or deltorphin or dermorphin or desomorphine
or krokodil or Dextromoramide or Pyrrolamidol or "D-Moramide" or
Palfium or Dextropropoxyphene or Propoxyphene or Darvon or
dezocine or dihydrocodeine or paramol or Rikodeine or Tiamon or
Tosidrin or Contugesic or Dicodin or Paracodin or Paracodina or
Dihydromorphine or Paramorfan or Paramorphan or Diphenoxylate or
dynorphin or dynorphins or dinorphin or dinorphins or endomorphin
or Enkephalin or eseroline or Ethylketocyclazocine or Ethylmorphine
or Trachyl or Dionine or Etorphine or Ethorphine or Fentanyl or
Phentanyl or Fentanest or Sublimaze or Duragesic or Durogesic or
Fentora or Heroin or Diacetylmorphine or Diamorphine or Diagesil or
Diamorf or Hydrocodone or Hydrocodon or Dihydrocodeinone or
Dicodid or Robidone or Hydrocon or Codinovo or Hycodan or Hycon
or Hydromorphone or Dihydromorphinone or Hydromorphon or
Palladone or Laudacon or Dilaudid or ketobemidone or cetobemidon
or Levorphanol or levodroman or levorphan or levorphanol or
lofentanil or lofentanyl or Meperidine or Pethidine or Isonipecain or
Dolsin or Dolosal or Dolin or Operidine or Dolantin or Dolargan or
Lidol or Lydol or Demerol or Dolcontral or Meptazinol or Metid or
Methadone or Biodone or Dolophine or Metadol or Metasedin or
Symoron or Methadose or Methex or Phenadone or Physeptone or
Phymet or Pinadone or Amidone or Acetylmethadol or
Alphacetylmethadol or Amidolacetate or Dimepheptanol or
Levoacetylmethadol or Methadol or Acemethadone or Levomethadyl
or Morphine or Morphia or "MS Contin" or Oramorph or Duramorph
or Nalbuphine or Nubain or nocistatin or normethadone or Opium or
Papaveretum or Omnopon or Pantopon or Oxycodone or Dihydrone
or Oxycone or Dihydrohydroxycodeinone or Oxycodeinon or Eucodal
or Theocodin or Oxycontin or Pancodine or Dinarkon or Oxiconum or
Oxymorphone or Numorphan or Opana or paracymethadol or
noracetylmethadol or Pentazocine or Lexir or Talwin or Fortral or
Phenazocine or Phenethylazocine or Phenbenzorphan or Narphen or
Phenoperidine or Fenoperidine or Lealgin or Operidine or
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Pirinitramide or Piritramid or Dipidolor or Dipydolor or Promedol or
Dimethylmeperidine or Trimeperidine or Isopromedol or protopine or
fumarine or Remifentanil or Ultiva or Sufentanil or Sulfentanyl or
Sulfentanil or Sufenta or Tapentadol or Nucynta or Tilidine or
Tilidate or Tilidin or Valoron or Valerone or Tramadol or Tramundin
or biodalgic or Jutadol or Nobligan or Prontofort or Zytram or
Takadol or Theradol or Tiral or Topalgic or Tradol or Tradolpuren or
Tradonal or Tralgiol or Trama or TramaDorsch or Biokanol or
Tramabeta or Tramadin or Tramadoc or Ranitidin or Trasedal or
Ultram or Xymel or Zamudol or Zumalgic or Zydol or Tramadura or
Tramagetic or Tramagit or Tramake or Tramal or Tramex or Adolonta
or Contramal or Amadol or Skudexa Abstral or Actiq or Anexsia or
Avinza or Butrans or co-gesic or Demerol or Dolophine or embeda or
Exalgo or Fentora or hycet or hydromet or Hysingla or Kadian or
liquicet or Lorcet or Lortab or Norco or Nucynta or Onsolis or
Oramorph or oxycet or Oxaydo or Oxycontin or Percocet or Percodan
or rezira or Roxanol or Roxicet or sublimaze or targiniq or tussionex
or tuzistra or xtampza or Vicodin or vicoprofen or vituz or xartemis or
xodol or Zohydro or zolvit or zutripro or zydone).ti,ab.

#3 lor2 504015
#4 exp Orthopedic Procedures/ or exp Ulnar Collateral Ligament 421405
Reconstruction/ or exp Acetabuloplasty/ or exp Amputation/ or exp

Ortho Disarticulation/ or exp Hemipelvectomy/ or exp Arthrodesis/ or exp

procedures | Arthroplasty/ or exp Anterior Cruciate Ligament Reconstruction/ or
exp Bone-Patellar Tendon-Bone Grafting/ or exp Arthroplasty,
Subchondral/ or exp Posterior Cruciate Ligament Reconstruction/ or
exp Arthroscopy/ or exp Joint Capsule Release/ or exp Bone
lengthening/ or exp Ilizarov Technique/ or exp Osteogenesis,
Distraction/ or exp Bone Transplantation/ or exp Fracture Fixation/ or
exp Closed fracture reduction/ or exp Fracture Fixation, Internal/ or
exp Open fracture reduction/ or exp Limb salvage/ or exp
Meniscectomy/ or exp Osteotomy/ or exp Alveolar Bone Grafting/ or
exp Tenodesis/ or exp Tenotomy/ or (orthopedic or orthopedics or
orthopaedic or orthopaedics or acetabuloplasty or acetabuloplasties or
amputation or amputations or amputate or amputates or amputated or
amputating or hemipelvectomy or hemipelvectomies or arthrodesis or
arthrodeses or arthroplasties or hemiarthroplasty or hemiarthroplasties
or bone grafting or arthroscopy or arthroscopies or arthroscopic or
joint capsule release or bone lengthening or Ilizarov Technique or
Ilizarov Method or distraction osteogenesis or bone transplantation or
bone transplant or bone transplants).ti,ab.

#5 (fracture or fractures or meniscectomy or meniscectomies or 291657
osteotomy or osteotomies or tenodesis or tenodeses or tenotomy or
tenotomies or tendon release).ti,ab.

#6 (fixation or fixations or reduction or reductions).ti,ab. 1289306
#71 5and 6 63592
#8 (cranial or cranium or jaw or mandible or maxillofacial or maxilla- 3509769

mandibular or orthognathic or vertebrae or vertebral or lumbar or
thoracic or cervical or ilium or ilial or iliac wing or ischial or ischium
or sacral or sacrum or pelvic or pelvis or pubis or symphysis or
acetabulum or acetabular or ankle or ankles or calcaneus or foot or
feet or midfoot or forefoot or femur or femurs or femoral or tibia or
tibias or fibula or fibulas or tibial or knee or knees or patella or
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patellar or hip or hips or intervertebral or atlanto-axial or gleno-
humeral or glenohumeral or shoulder or shoulders or humerus or
humeral or ulnar or ulna or radius or radial or forearm or forearms or
scapula or scapulas or scapular or costal or intracostal or intercostal or
clavicle or clavicles or clavicular or sternum or sternums or sternal or
elbow or elbows or wrist or wrists or hand or hands or interphalangeal
or inter-phalangeal or tarsal or tarsals or metatarsal or metatarsals or
carpal or phalanges or bone or bones or skeletal or skeleton or
skeletons or fracture or fractures or intramedullary or joint or joints or
limb or limbs or costochondral or cartilage or rib or ribs or talus or
talar or metacarpal or carpal or tendon or tendons or ligament or
ligaments or muscle or muscles or ACL or meniscus or meniscal or
intraarticular or intra-articular or synovial or synovium).ti,ab.

#9 (electrosurgery or electrosurgeries or electrosurgical or radiosurgery 5332950
or radiosurgeries or radiosurgical or surgery or surgeries or surgical or
operative or operation or operations or dissect or dissected or
dissection or dissections or dissecting or microdissect or
microdissected or microdissection or microdissections or
microdissecting or cauter or cauterization or cauterizations or
cauterize or cauterizes or cauterized or transplant or transplants or
transplanting or transplanted or transplantation or implant or implants
or implanted or implanting or implantation or implantations or graft or
grafted or grafts or grafting or homograft or homografted or
homografts or homografting or allograft or allografts or allografting or
allografted or xenograft or xenografts or xenografted or xenografting
or autograft or autografts or autografted or autografting or prostheses
or prosthesis or prosthetic or bypass or rod or rods or intramedullary
nail or intramedullary nails or IM nail or IM nails or
cephalomedullary nail or cephalomedullary nails or screw or screws
or pin or pins or cage or cages or diversion or drainage or drain or
drained or draining or drains or debride or debrides or debridement or
fuse or fused or fusing or fusion or fusions or traction or tractions or
mobilization or mobilisation or manipulation or manipulations or
revascularize or revascularized or revascularization or
revascularizations or revascularizes or replacement or replacements or
lengthen or lengthens or lengthening or distraction or fixation or
fixations or fixate or fixated or fixating or nonunion or ORIF or
reduction or reductions or salvage or salvages or salvaging or
reconstruct or reconstructs or reconstruction or reconstructions or
reconstructed or harvest or harvests or harvested or harvesting).ti,ab.

#10 8 and 9 1205736
#11 4or7orl0 1366001
#12 exp Pain/ or exp Pain management/ or (pain or pains or painful).ti,ab. | 843853

#13 exp Musculoskeletal System/ or exp Extremities/ or exp Bones of 4135062

Lower Extremity/ or exp Lower Extremity/ or exp Upper Extremity/
or exp Bones of Upper Extremity/ or (musculoskeletal or MSK or
cartilage or cartilages or fibrocartilage or Fibrocartilages or fascia or
fascial or ligament or ligaments or connective tissue or connective
tissues or enthesis or entheses or muscular or bone or bones or joint or
joints or tendon or tendons or meniscus or meniscal or spine or spinal
or low back or lower back or upper back or lumbar or vertebrae or
vertebral or intervertebral or disc or discs or cervical or thoracic or
pelvis or pelvic or neck or arm or arms or elbow or elbows or
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shoulder or shoulders or glenohumeral or glenohumerous or wrist or
wrists hand or hands or carpal or metacarpal or palmar or
interphalangeal or phalanges or finger or fingers or knuckle or
knuckles or rotator or sacroiliac or rib or ribs or flank or flanks or
diaphragm or clavicle or sternum or sternal or chest or hip or hips or
leg or legs or knee or knees or ankle or ankles or foot or feet or tarsal
or metatarsals or plantar or toe or toes or myofascial or tendon or
tendons or jaw or jaws or mandible or mandibular or skull or skulls or
cranium or cranial or extremity or extremities or limb or limbs).ti,ab.

#14 12 and 13 398232

MSK pain

#15 11or 14 1614719

#16 "Wounds and Injuries"/ or exp Accidental Injuries/ or exp 1969179
Amputation, Traumatic/ or exp Fractures, Bone/ or exp Ankle

Trauma, Fractures/ or exp Femoral Fractures/ or exp Fracture Dislocation/ or

ortho- exp Fractures, Avulsion/ or exp Fractures, Closed/ or exp Fractures,

specific Comminuted/ or exp Fractures, Compression/ or exp Fractures,

Malunited/ or exp Fractures, Multiple/ or exp Fractures, Open/ or exp
Fractures, Spontaneous/ or exp Fractures, Stress/ or exp Fractures,
Ununited/ or exp Humeral Fractures/ or exp Intra-Articular Fractures/
or exp Osteoporotic Fractures/ or exp Periprosthetic Fractures/ or exp
Radius Fractures/ or exp Rib Fractures/ or exp Shoulder Fractures/ or
exp Skull Fractures/ or exp Spinal Fractures/ or exp Tibial Fractures/
or exp Ulna Fractures/ or exp Fractures, Cartilage/ or exp Arm
Injuries/ or exp Forearm Injuries/ or exp Wrist Injuries/ or exp
Athletic Injuries/ or exp Back Injuries/ or exp Spinal Injuries/ or exp
Barotrauma/ or exp Blast Injuries/ or exp Crush Injuries/ or exp Hand
Injuries/ or exp Finger Injuries/ or exp Hip Injuries/ or exp Hip
Dislocation/ or exp Joint Dislocations/ or exp Diastasis, Bone/ or exp
Diastasis, Muscle/ or exp Patellar dislocation/ or exp Shoulder
dislocation/ or exp Leg Injuries/ or exp Ankle Injuries/ or exp Foot
injuries/ or exp Knee Injuries/ or exp Medial Tibial Stress Syndrome/
or exp Tibial Meniscus Injuries/ or exp Neck Injuries/ or exp
Whiplash injuries/ or exp Shoulder Injuries/ or exp Rotator Cuff
Injuries/ or exp Shoulder impingement syndrome/ or exp
Microtrauma, Physical/ or exp Multiple Trauma/ or exp Trauma
Centers/ or Wounds, Nonpenetrating/ or exp Wounds, Penetrating/ or
exp "Sprains and Strains"/ or exp Cumulative Trauma Disorders/ or
exp Tendon Injuries/ or exp Wounds, Gunshot/ or exp Wounds, Stab/
or exp Accidental Falls/ or exp Accidents, Traffic/ or (trauma or
traumas or traumatic or polytrauma or barotrauma or injury or injuries
or injured or injure or injuring or wound or wounds or wounded or
dislocation or dislocations or dislocate or dislocates or dislocated or
diastasis or rupture or ruptures or ruptured or impingement or
impingements or disarticulation or disarticulations or disarticulated or
disarticulate or disarticulates or disarticulating or sprain or sprains or
sprained or tear or tears or torn or whiplash or blunt or crush or
crushed or penetrate or penetrates or penetrating or penetrated or
penetration or nonpenetrating or non penetrating or fracture or
fractures or fractured or nonunion or malunited or lacerate or lacerates
or lacerated or laceration or lacerations or perforation or perforations
or perforate or perforates or perforated or falls or falling or motor
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vehicle collision or motor vehicle collisions or motor vehicle accident
or motor vehicle accidents or motor vehicle crash or car accident or
car accidents or car crash or vehicular accident or vehicular accidents
or vehicular collision or vehicular collisions or vehicular crash or
traffic accident or traffic accidents or MVC or traffic crash or
automobile crash or automobile collision or automobile collisions or
automobile accident or gunshot or gun shot or firearm or firearms or
stab or stabbed).ti,ab.

#17 3 and 15 and 16 9231
#18 17 and English language 8403
#19 18 not (exp animals/ not exp humans/) 6946
#20 19 not (case reports.pt OR editorial.pt OR letter.pt OR comment.pt) 5865
#21 limit 20 to da=20200301-20210301 781

Database: EMBASE (via Ovid, 1947 to 2020 March 18)
Search date: 3/19/2020

Search Search Strategy Results
Set

#1 ("nonsteroid antiinflammatory agents" or "nonsteroid 249167
antiinflammatory agent" or "nonsteroid anti-inflammatory agents" or
"nonsteroid anti-inflammatory agent" or "non-steroid antiinflammatory
agents" or "non-steroid antiinflammatory agent" or "non-steroid anti-
inflammatory agents" or "non-steroid anti-inflammatory agent" or
"nonsteroidal antiinflammatory agents" or "nonsteroidal
antiinflammatory agent" or "nonsteroidal anti-inflammatory agents" or
"nonsteroidal anti-inflammatory agent" or "non-steroidal
antiinflammatory agents" or "non-steroidal antiinflammatory agent" or
"non-steroidal anti-inflammatory agents" or "non-steroidal anti-
inflammatory agent" or "nonsteroid antiinflammatory drugs" or
"nonsteroid antiinflammatory drug" or "nonsteroid anti-inflammatory
drugs" or "nonsteroid anti-inflammatory drug" or non-steroid
antiinflammatory drugs or "non-steroid antiinflammatory drug" or
"non-steroid anti-inflammatory drugs" or "non-steroid anti-
inflammatory drug" or "nonsteroidal antiinflammatory drugs" or
"nonsteroidal antiinflammatory drug" or "nonsteroidal anti-
inflammatory drugs" or "nonsteroidal anti-inflammatory drug" or "non-
steroidal antiinflammatory drugs" or "non-steroidal antiinflammatory
drug" or "non-steroidal anti-inflammatory drugs" or "non-steroidal
anti-inflammatory drug" or NSAID or NSAIDs or apazone or aspirin
or "acetylsalicylic acid" or "salicylic acid" or salsalate or bromfenac or
celecoxib or Celebrex or dexibuprofen or dexketoprofen or diclofenac
or voltaren or aceclofenac or diflunisal or droxicam or etodolac or
etoricoxib or fenoprofen or "flufenamic acid" or flurbiprofen or
ibuprofen or ibuproxam or advil or motrin or indomethacin or
indomethacin or Indocin or ketoprofen or ketorolac or toradol or
loxoprofen or "Meclofenamate sodium" or "mefenamic acid" or
"meclofenamic acid" or meloxicam or nabumetone or naproxen or
aleve or anaprox or naprelan or naprosyn or nefopam or nimesulide or
oxaprozin or parecoxib or piroxicam or phenylbutazone or salsalate or
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sulindac or tenoxicam or "tiaprofenic acid" or "tolfenamic acid" or
tolmetin).ti,ab.

#2 (Opioid or Opioids or Opiate or Opiates or Narcotic or Narcotics or 278347
Dihydroetorphine or Vicodin or acrylfentanyl or alfentanil or
alphaprodine or "beta-casomorphin” or "beta-casomorphins" or
Butorphanol or Beforal or Moradol or Stadol or Torbugesic or Dolorex
or "Buprenorphine Naloxone" or Suboxone or carfentanil or Codeine
or Ardinex or Isocodeine or crotonylfentanyl or cyclopropylfentanyl or
deltorphin or dermorphin or desomorphine or krokodil or
Dextromoramide or Pyrrolamidol or "D-Moramide" or Palfium or
Dextropropoxyphene or Propoxyphene or Darvon or dezocine or
dihydrocodeine or paramol or Rikodeine or Tiamon or Tosidrin or
Contugesic or Dicodin or Paracodin or Paracodina or
Dihydromorphine or Paramorfan or Paramorphan or Diphenoxylate or
dynorphin or dynorphins or dinorphin or dinorphins or endomorphin or
Enkephalin or eseroline or Ethylketocyclazocine or Ethylketazocine or
Ethylmorphine or Trachyl or Dionine or Etorphine or Ethorphine or
Fentanyl or Phentanyl or Fentanest or Sublimaze or Duragesic or
Durogesic or Fentora or Heroin or Diacetylmorphine or Diamorphine
or Diagesil or Diamorf or Hydrocodone or Hydrocodon or
Dihydrocodeinone or Dicodid or Robidone or Hydrocon or Codinovo
or Hycodan or Hycon or Hydromorphone or Dihydromorphinone or
Hydromorphon or Palladone or Laudacon or Dilaudid or ketobemidone
or cetobemidon or Levorphanol or levodroman or levorphan or
levorphanol or lofentanil or lofentanyl or Meperidine or Pethidine or
Isonipecain or Dolsin or Dolosal or Dolin or Operidine or Dolantin or
Dolargan or Lidol or Lydol or Demerol or Dolcontral or Meptazinol or
Metid or Methadone or Biodone or Dolophine or Metadol or
Metasedin or Symoron or Methadose or Methex or Phenadone or
Physeptone or Phymet or Pinadone or Amidone or Acetylmethadol or
Alphacetylmethadol or Amidolacetate or Dimepheptanol or
Levoacetylmethadol or Methadol or Acemethadone or Levomethadyl
or Morphine or Morphia or "MS Contin" or Oramorph or Duramorph
or Nalbuphine or Nubain or nocistatin or normethadone or Opium or
Papaveretum or Omnopon or Pantopon or Oxycodone or Dihydrone or
Oxycone or Dihydrohydroxycodeinone or Oxycodeinon or Eucodal or
Theocodin or Oxycontin or Pancodine or Dinarkon or Oxiconum or
Oxymorphone or Numorphan or Opana or paracymethadol or
noracetylmethadol or Pentazocine or Lexir or Talwin or Fortral or
Phenazocine or Phenethylazocine or Phenbenzorphan or Narphen or
Phenoperidine or Fenoperidine or Lealgin or Operidine or
Pirinitramide or Piritramid or Piritramide or Dipidolor or Dipydolor or
Promedol or Dimethylmeperidine or Trimeperidine or Isopromedol or
protopine or fumarine or Remifentanil or Ultiva or Sufentanil or
Sulfentanyl or Sulfentanil or Sufenta or Tapentadol or Nucynta or
Tilidine or Tilidate or Tilidin or Valoron or Valerone or Tramadol or
Tramundin or biodalgic or Jutadol or Nobligan or Prontofort or Zytram
or Takadol or Theradol or Tiral or Topalgic or Tradol or Tradolpuren
or Tradonal or Tralgiol or Trama or TramaDorsch or Biokanol or
Tramabeta or Tramadin or Tramadoc or Ranitidin or Trasedal or
Ultram or Xymel or Zamudol or Zumalgic or Zydol or Tramadura or
Tramagetic or Tramagit or Tramake or Tramal or Tramex or Adolonta
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or Contramal or Amadol or Skudexa Abstral or Actiq or Anexsia or
Avinza or Butrans or co-gesic or Demerol or Dolophine or embeda or
Exalgo or Fentora or hycet or hydromet or Hysingla or Kadian or
liquicet or Lorcet or Lortab or Norco or Nucynta or Onsolis or
Oramorph or oxycet or Oxaydo or Oxycontin or Percocet or Percodan
or rezira or Roxanol or Roxicet or sublimaze or targiniq or tussionex or
tuzistra or xtampza or Vicodin or vicoprofen or vituz or xartemis or
xodol or Zohydro or zolvit or zutripro or zydone).ti,ab.

#3 lor2 512956
#4 exp orthopedic surgery/ or exp ulnar collateral ligament reconstruction/ | 617626
or exp acetabuloplasty/ or exp amputation/ or exp disarticulation/ or
exp hemipelvectomy/ or exp arthrodesis/ or exp arthroplasty/ or exp
anterior cruciate ligament reconstruction/ or exp bone transplantation/
or exp posterior cruciate ligament reconstruction/ or exp arthroscopy/
or exp capsular release/ or exp Ilizarov technique/ or exp distraction
osteogenesis/ or exp fracture fixation/ or exp closed fracture reduction/
or exp open fracture reduction/ or exp limb salvage/ or exp
meniscectomy/ or exp osteotomy/ or exp alveolar bone grafting/ or exp
tenodesis/ or exp tenotomy/ or (orthopedic or orthopedics or
orthopaedic or orthopaedics or acetabuloplasty or acetabuloplasties or
amputation or amputations or amputate or amputates or amputated or
amputating or hemipelvectomy or hemipelvectomies or arthrodesis or
arthrodeses or arthroplasties or hemiarthroplasty or hemiarthroplasties
or bone grafting or arthroscopy or arthroscopies or arthroscopic or joint
capsule release or bone lengthening or Ilizarov Technique or Ilizarov
Method or distraction osteogenesis or bone transplantation or bone
transplantations or bone transplant or bone transplants).ti,ab.

#5 (fracture or fractures or meniscectomy or meniscectomies or osteotomy | 358316
or osteotomies or tenodesis or tenodeses or tenotomy or tenotomies or
tendon release).ti,ab.

#6 (fixation or fixations or reduction or reductions).ti,ab. 1667247
#7 5and 6 76795
#8 (cranial or cranium or jaw or mandible or maxillofacial or maxilla- 4620230

mandibular or orthognathic or vertebrae or vertebral or lumbar or
thoracic or cervical or ilium or ilial or iliac wing or ischial or ischium
or sacral or sacrum or pelvic or pelvis or pubis or symphysis or
acetabulum or acetabular or ankle or ankles or calcaneus or foot or feet
or midfoot or forefoot or femur or femurs or femoral or tibia or tibias
or fibula or fibulas or tibial or knee or knees or patella or patellar or
hip or hips or intervertebral or atlanto-axial or gleno-humeral or
glenohumeral or shoulder or shoulders or humerus or humeral or ulnar
or ulna or radius or radial or forearm or forearms or scapula or
scapulas or scapular or costal or intracostal or intercostal or clavicle or
clavicles or clavicular or sternum or sternums or sternal or elbow or
elbows or wrist or wrists or hand or hands or interphalangeal or inter-
phalangeal or tarsal or tarsals or metatarsal or metatarsals or carpal or
phalanges or bone or bones or skeletal or skeleton or skeletons or
fracture or fractures or intramedullary or joint or joints or limb or limbs
or costochondral or cartilage or rib or ribs or talus or talar or
metacarpal or carpal or tendon or tendons or ligament or ligaments or
muscle or muscles or ACL or meniscus or meniscal or intraarticular or
intra-articular or synovial or synovium).ti,ab.
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#9 (electrosurgery or electrosurgeries or electrosurgical or radiosurgery or | 6968789
radiosurgeries or radiosurgical or surgery or surgeries or surgical or
operative or operation or operations or dissect or dissected or
dissection or dissections or dissecting or microdissect or
microdissected or microdissection or microdissections or
microdissecting or cauter or cauterization or cauterizations or cauterize
or cauterizes or cauterized or transplant or transplants or transplanting
or transplanted or transplantation or implant or implants or implanted
or implanting or implantation or implantations or graft or grafted or
grafts or grafting or homograft or homografted or homografts or
homografting or allograft or allografts or allografting or allografted or
xenograft or xenografts or xenografted or xenografting or autograft or
autografts or autografted or autografting or prostheses or prosthesis or
prosthetic or bypass or rod or rods or intramedullary nail or
intramedullary nails or IM nail or IM nails or cephalomedullary nail or
cephalomedullary nails or screw or screws or pin or pins or cage or
cages or diversion or drainage or drain or drained or draining or drains
or debride or debrides or debridement or fuse or fused or fusing or
fusion or fusions or traction or tractions or mobilization or
mobilisation or manipulation or manipulations or revascularize or
revascularized or revascularization or revascularizations or
revascularizes or replacement or replacements or lengthen or lengthens
or lengthening or distraction or fixation or fixations or fixate or fixated
or fixating or nonunion or ORIF or reduction or reductions or salvage
or salvages or salvaging or reconstruct or reconstructs or
reconstruction or reconstructions or reconstructed or harvest or
harvests or harvested or harvesting).ti,ab.

#10 8and 9 1668319
#11 4or7o0rl0 1909961
#12 (pain or pains or painful).ti,ab. 993847

#13 (musculoskeletal or MSK or cartilage or cartilages or fibrocartilage or | 4904817

Fibrocartilages or fascia or fascial or ligament or ligaments or
connective tissue or connective tissues or enthesis or entheses or
muscular or bone or bones or joint or joints or tendon or tendons or
meniscus or meniscal or spine or spinal or low back or lower back or
upper back or lumbar or vertebrae or vertebral or intervertebral or disc
or discs or cervical or thoracic or pelvis or pelvic or neck or arm or
arms or elbow or elbows or shoulder or shoulders or glenohumeral or
glenohumerous or wrist or wrists or hand or hands or carpal or
metacarpal or palmar or interphalangeal or phalanges or finger or
fingers or knuckle or knuckles or rotator or sacroiliac or rib or ribs or
flank or flanks or diaphragm or clavicle or sternum or sternal or chest
or hip or hips or leg or legs or knee or knees or ankle or ankles or foot
or feet or tarsal or metatarsals or plantar or toe or toes or myofascial or
tendon or tendons or jaw or jaws or mandible or mandibular or skull or
skulls or cranium or cranial or extremity or extremities or limb or
limbs).ti,ab.

#14 12 ADJ3 13 266281
MSK pain
#15 11 or 14 2087644
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#16 injury/ or exp accidental injury/ or exp traumatic amputation/ or exp 2651427
fracture/ or exp ankle fracture/ or exp femur fracture/ or exp fracture
Trauma, | dislocation/ or exp avulsion fracture/ or exp comminuted fracture/ or
ortho- exp compression fracture/ or exp fracture nonunion/ or exp multiple
specific fracture/ or exp open fracture/ or exp pathologic fracture/ or exp stress
fracture/ or exp humerus fracture/ or exp intraarticular fracture/ or exp
fragility fracture/ or exp periprosthetic fracture/ or exp radius fracture/
or exp rib fracture/ or exp shoulder fracture/ or exp skull fracture/ or
exp spine fracture/ or exp tibia fracture/ or exp ulna fracture/ or exp
cartilage fracture/ or exp arm injury/ or exp forearm injury/ or exp
wrist injury/ or exp sport injury/ or exp spine injury/ or exp
barotrauma/ or exp blast injury/ or exp crush trauma/ or exp hand
injury/ or exp finger injury/ or exp hip injury/ or exp hip dislocation/ or
exp joint dislocation/ or exp joint dislocation/ or exp muscle diastasis/
or exp patella dislocation/ or exp shoulder dislocation/ or exp leg
injury/ or exp ankle injury/ or exp foot injury/ or exp knee injury/ or
exp medial tibial stress syndrome/ or exp knee meniscus rupture/ or
neck injury/ or exp whiplash injury/ or exp shoulder injury/ or exp
rotator cuff injury/ or exp shoulder impingement syndrome/ or exp
microtrauma/ or exp multiple trauma/ or exp emergency health service/
or exp blunt trauma/ or exp penetrating trauma/ or exp cumulative
trauma disorder/ or exp tendon injury/ or exp gunshot injury/ or exp
stab wound/ or exp falling/ or 'traffic accident'/ or (trauma or traumas
or traumatic or polytrauma or barotrauma or injury or injuries or
injured or injure or injuring or wound or wounds or wounded or
dislocation or dislocations or dislocate or dislocates or dislocated or
diastasis or rupture or ruptures or ruptured or impingement or
impingements or disarticulation or disarticulations or disarticulated or
disarticulate or disarticulates or disarticulating or sprain or sprains or
sprained or tear or tears or torn or whiplash or blunt or crush or
crushed or penetrate or penetrates or penetrating or penetrated or
penetration or nonpenetrating or non penetrating or fracture or
fractures or fractured or nonunion or malunited or lacerate or lacerates
or lacerated or laceration or lacerations or perforation or perforations
or perforate or perforates or perforated or falls or falling or motor
vehicle collision or motor vehicle collisions or motor vehicle accident
or motor vehicle accidents or motor vehicle crash or car accident or car
accidents or car crash or vehicular accident or vehicular accidents or
vehicular collision or vehicular collisions or vehicular crash or traffic
accident or traffic accidents or MVC or traffic crash or automobile
crash or automobile collision or automobile collisions or automobile
accident or gunshot or gun shot or firearm or firearms or stab or

stabbed).ti,ab.
#17 3and 15 and 16 11663
#18 Limit 17 to English language 10783
#19 Limit 18 to humans 9073
#20 19 not (case reports.pt or editorial.pt or letter.pt or comment.pt or 4801

conference.pt or conference abstract.pt or conference review.pt)

Search update: Embase 1947 to 2021 February 24

Search date: 2/25/2021
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Search Search Strategy Results
Set
#1 ("nonsteroid antiinflammatory agents" or "nonsteroid 262182

antiinflammatory agent" or "nonsteroid anti-inflammatory agents" or
"nonsteroid anti-inflammatory agent" or "non-steroid antiinflammatory
agents" or "non-steroid antiinflammatory agent" or "non-steroid anti-
inflammatory agents" or "non-steroid anti-inflammatory agent" or
"nonsteroidal antiinflammatory agents" or "nonsteroidal
antiinflammatory agent" or "nonsteroidal anti-inflammatory agents" or
"nonsteroidal anti-inflammatory agent" or "non-steroidal
antiinflammatory agents" or "non-steroidal antiinflammatory agent" or
"non-steroidal anti-inflammatory agents" or "non-steroidal anti-
inflammatory agent" or "nonsteroid antiinflammatory drugs" or
"nonsteroid antiinflammatory drug" or "nonsteroid anti-inflammatory
drugs" or "nonsteroid anti-inflammatory drug" or non-steroid
antiinflammatory drugs or "non-steroid antiinflammatory drug" or
"non-steroid anti-inflammatory drugs" or "non-steroid anti-
inflammatory drug" or "nonsteroidal antiinflammatory drugs" or
"nonsteroidal antiinflammatory drug" or "nonsteroidal anti-
inflammatory drugs" or "nonsteroidal anti-inflammatory drug" or "non-
steroidal antiinflammatory drugs" or "non-steroidal antiinflammatory
drug" or "non-steroidal anti-inflammatory drugs" or "non-steroidal
anti-inflammatory drug" or NSAID or NSAIDs or apazone or aspirin
or "acetylsalicylic acid" or "salicylic acid" or salsalate or bromfenac or
celecoxib or Celebrex or dexibuprofen or dexketoprofen or diclofenac
or voltaren or aceclofenac or diflunisal or droxicam or etodolac or
etoricoxib or fenoprofen or "flufenamic acid" or flurbiprofen or
ibuprofen or ibuproxam or advil or motrin or indomethacin or
indomethacin or Indocin or ketoprofen or ketorolac or toradol or
loxoprofen or "Meclofenamate sodium" or "mefenamic acid" or
"meclofenamic acid" or meloxicam or nabumetone or naproxen or
aleve or anaprox or naprelan or naprosyn or nefopam or nimesulide or
oxaprozin or parecoxib or piroxicam or phenylbutazone or salsalate or
sulindac or tenoxicam or "tiaprofenic acid" or "tolfenamic acid" or
tolmetin).ti,ab.

#2 (Opioid or Opioids or Opiate or Opiates or Narcotic or Narcotics or 295127
Dihydroetorphine or Vicodin or acrylfentanyl or alfentanil or
alphaprodine or "beta-casomorphin" or "beta-casomorphins" or
Butorphanol or Beforal or Moradol or Stadol or Torbugesic or Dolorex
or "Buprenorphine Naloxone" or Suboxone or carfentanil or Codeine
or Ardinex or Isocodeine or crotonylfentanyl or cyclopropylfentanyl or
deltorphin or dermorphin or desomorphine or krokodil or
Dextromoramide or Pyrrolamidol or "D-Moramide" or Palfium or
Dextropropoxyphene or Propoxyphene or Darvon or dezocine or
dihydrocodeine or paramol or Rikodeine or Tiamon or Tosidrin or
Contugesic or Dicodin or Paracodin or Paracodina or
Dihydromorphine or Paramorfan or Paramorphan or Diphenoxylate or
dynorphin or dynorphins or dinorphin or dinorphins or endomorphin or
Enkephalin or eseroline or Ethylketocyclazocine or Ethylketazocine or
Ethylmorphine or Trachyl or Dionine or Etorphine or Ethorphine or
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Fentanyl or Phentanyl or Fentanest or Sublimaze or Duragesic or
Durogesic or Fentora or Heroin or Diacetylmorphine or Diamorphine
or Diagesil or Diamorf or Hydrocodone or Hydrocodon or
Dihydrocodeinone or Dicodid or Robidone or Hydrocon or Codinovo
or Hycodan or Hycon or Hydromorphone or Dihydromorphinone or
Hydromorphon or Palladone or Laudacon or Dilaudid or ketobemidone
or cetobemidon or Levorphanol or levodroman or levorphan or
levorphanol or lofentanil or lofentanyl or Meperidine or Pethidine or
Isonipecain or Dolsin or Dolosal or Dolin or Operidine or Dolantin or
Dolargan or Lidol or Lydol or Demerol or Dolcontral or Meptazinol or
Metid or Methadone or Biodone or Dolophine or Metadol or
Metasedin or Symoron or Methadose or Methex or Phenadone or
Physeptone or Phymet or Pinadone or Amidone or Acetylmethadol or
Alphacetylmethadol or Amidolacetate or Dimepheptanol or
Levoacetylmethadol or Methadol or Acemethadone or Levomethadyl
or Morphine or Morphia or "MS Contin" or Oramorph or Duramorph
or Nalbuphine or Nubain or nocistatin or normethadone or Opium or
Papaveretum or Omnopon or Pantopon or Oxycodone or Dihydrone or
Oxycone or Dihydrohydroxycodeinone or Oxycodeinon or Eucodal or
Theocodin or Oxycontin or Pancodine or Dinarkon or Oxiconum or
Oxymorphone or Numorphan or Opana or paracymethadol or
noracetylmethadol or Pentazocine or Lexir or Talwin or Fortral or
Phenazocine or Phenethylazocine or Phenbenzorphan or Narphen or
Phenoperidine or Fenoperidine or Lealgin or Operidine or
Pirinitramide or Piritramid or Piritramide or Dipidolor or Dipydolor or
Promedol or Dimethylmeperidine or Trimeperidine or Isopromedol or
protopine or fumarine or Remifentanil or Ultiva or Sufentanil or
Sulfentanyl or Sulfentanil or Sufenta or Tapentadol or Nucynta or
Tilidine or Tilidate or Tilidin or Valoron or Valerone or Tramadol or
Tramundin or biodalgic or Jutadol or Nobligan or Prontofort or Zytram
or Takadol or Theradol or Tiral or Topalgic or Tradol or Tradolpuren
or Tradonal or Tralgiol or Trama or TramaDorsch or Biokanol or
Tramabeta or Tramadin or Tramadoc or Ranitidin or Trasedal or
Ultram or Xymel or Zamudol or Zumalgic or Zydol or Tramadura or
Tramagetic or Tramagit or Tramake or Tramal or Tramex or Adolonta
or Contramal or Amadol or Skudexa Abstral or Actiq or Anexsia or
Avinza or Butrans or co-gesic or Demerol or Dolophine or embeda or
Exalgo or Fentora or hycet or hydromet or Hysingla or Kadian or
liquicet or Lorcet or Lortab or Norco or Nucynta or Onsolis or
Oramorph or oxycet or Oxaydo or Oxycontin or Percocet or Percodan
or rezira or Roxanol or Roxicet or sublimaze or targiniq or tussionex or
tuzistra or xtampza or Vicodin or vicoprofen or vituz or xartemis or
xodol or Zohydro or zolvit or zutripro or zydone).ti,ab.

#3 lor2 541624
#4 exp orthopedic surgery/ or exp ulnar collateral ligament reconstruction/ | 662235
or exp acetabuloplasty/ or exp amputation/ or exp disarticulation/ or
exp hemipelvectomy/ or exp arthrodesis/ or exp arthroplasty/ or exp
anterior cruciate ligament reconstruction/ or exp bone transplantation/
or exp posterior cruciate ligament reconstruction/ or exp arthroscopy/
or exp capsular release/ or exp Ilizarov technique/ or exp distraction
osteogenesis/ or exp fracture fixation/ or exp closed fracture reduction/
or exp open fracture reduction/ or exp limb salvage/ or exp
meniscectomy/ or exp osteotomy/ or exp alveolar bone grafting/ or exp
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tenodesis/ or exp tenotomy/ or (orthopedic or orthopedics or
orthopaedic or orthopaedics or acetabuloplasty or acetabuloplasties or
amputation or amputations or amputate or amputates or amputated or
amputating or hemipelvectomy or hemipelvectomies or arthrodesis or
arthrodeses or arthroplasties or hemiarthroplasty or hemiarthroplasties
or bone grafting or arthroscopy or arthroscopies or arthroscopic or joint
capsule release or bone lengthening or Ilizarov Technique or Ilizarov
Method or distraction osteogenesis or bone transplantation or bone
transplantations or bone transplant or bone transplants).ti,ab.

#5 (fracture or fractures or meniscectomy or meniscectomies or osteotomy | 383715
or osteotomies or tenodesis or tenodeses or tenotomy or tenotomies or
tendon release).ti,ab.

#6 (fixation or fixations or reduction or reductions).ti,ab. 1778605
#7 5and 6 82785
#8 (cranial or cranium or jaw or mandible or maxillofacial or maxilla- 4888755

mandibular or orthognathic or vertebrae or vertebral or lumbar or
thoracic or cervical or ilium or ilial or iliac wing or ischial or ischium
or sacral or sacrum or pelvic or pelvis or pubis or symphysis or
acetabulum or acetabular or ankle or ankles or calcaneus or foot or feet
or midfoot or forefoot or femur or femurs or femoral or tibia or tibias
or fibula or fibulas or tibial or knee or knees or patella or patellar or
hip or hips or intervertebral or atlanto-axial or gleno-humeral or
glenohumeral or shoulder or shoulders or humerus or humeral or ulnar
or ulna or radius or radial or forearm or forearms or scapula or
scapulas or scapular or costal or intracostal or intercostal or clavicle or
clavicles or clavicular or sternum or sternums or sternal or elbow or
elbows or wrist or wrists or hand or hands or interphalangeal or inter-
phalangeal or tarsal or tarsals or metatarsal or metatarsals or carpal or
phalanges or bone or bones or skeletal or skeleton or skeletons or
fracture or fractures or intramedullary or joint or joints or limb or limbs
or costochondral or cartilage or rib or ribs or talus or talar or
metacarpal or carpal or tendon or tendons or ligament or ligaments or
muscle or muscles or ACL or meniscus or meniscal or intraarticular or
intra-articular or synovial or synovium).ti,ab.

#9 (electrosurgery or electrosurgeries or electrosurgical or radiosurgery or | 7414171
radiosurgeries or radiosurgical or surgery or surgeries or surgical or
operative or operation or operations or dissect or dissected or
dissection or dissections or dissecting or microdissect or
microdissected or microdissection or microdissections or
microdissecting or cauter or cauterization or cauterizations or cauterize
or cauterizes or cauterized or transplant or transplants or transplanting
or transplanted or transplantation or implant or implants or implanted
or implanting or implantation or implantations or graft or grafted or
grafts or grafting or homograft or homografted or homografts or
homografting or allograft or allografts or allografting or allografted or
xenograft or xenografts or xenografted or xenografting or autograft or
autografts or autografted or autografting or prostheses or prosthesis or
prosthetic or bypass or rod or rods or intramedullary nail or
intramedullary nails or IM nail or IM nails or cephalomedullary nail or
cephalomedullary nails or screw or screws or pin or pins or cage or
cages or diversion or drainage or drain or drained or draining or drains
or debride or debrides or debridement or fuse or fused or fusing or
fusion or fusions or traction or tractions or mobilization or
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mobilisation or manipulation or manipulations or revascularize or
revascularized or revascularization or revascularizations or
revascularizes or replacement or replacements or lengthen or lengthens
or lengthening or distraction or fixation or fixations or fixate or fixated
or fixating or nonunion or ORIF or reduction or reductions or salvage
or salvages or salvaging or reconstruct or reconstructs or
reconstruction or reconstructions or reconstructed or harvest or
harvests or harvested or harvesting).ti,ab.

#10 8 and 9 1774880
#11 4or7orl0 2031029
#12 (pain or pains or painful).ti,ab. 1069262
#13 (musculoskeletal or MSK or cartilage or cartilages or fibrocartilage or | 5204798

Fibrocartilages or fascia or fascial or ligament or ligaments or
connective tissue or connective tissues or enthesis or entheses or
muscular or bone or bones or joint or joints or tendon or tendons or
meniscus or meniscal or spine or spinal or low back or lower back or
upper back or lumbar or vertebrae or vertebral or intervertebral or disc
or discs or cervical or thoracic or pelvis or pelvic or neck or arm or
arms or elbow or elbows or shoulder or shoulders or glenohumeral or
glenohumerous or wrist or wrists or hand or hands or carpal or
metacarpal or palmar or interphalangeal or phalanges or finger or
fingers or knuckle or knuckles or rotator or sacroiliac or rib or ribs or
flank or flanks or diaphragm or clavicle or sternum or sternal or chest
or hip or hips or leg or legs or knee or knees or ankle or ankles or foot
or feet or tarsal or metatarsals or plantar or toe or toes or myofascial or
tendon or tendons or jaw or jaws or mandible or mandibular or skull or
skulls or cranium or cranial or extremity or extremities or limb or
limbs).ti,ab.

#14 12 ADJ3 13 287657
MSK pain

#15 11or14 2222209
#16 injury/ or exp accidental injury/ or exp traumatic amputation/ or exp 2833184

fracture/ or exp ankle fracture/ or exp femur fracture/ or exp fracture
Trauma, | dislocation/ or exp avulsion fracture/ or exp comminuted fracture/ or
ortho- exp compression fracture/ or exp fracture nonunion/ or exp multiple
specific fracture/ or exp open fracture/ or exp pathologic fracture/ or exp stress
fracture/ or exp humerus fracture/ or exp intraarticular fracture/ or exp
fragility fracture/ or exp periprosthetic fracture/ or exp radius fracture/
or exp rib fracture/ or exp shoulder fracture/ or exp skull fracture/ or
exp spine fracture/ or exp tibia fracture/ or exp ulna fracture/ or exp
cartilage fracture/ or exp arm injury/ or exp forearm injury/ or exp
wrist injury/ or exp sport injury/ or exp spine injury/ or exp
barotrauma/ or exp blast injury/ or exp crush trauma/ or exp hand
injury/ or exp finger injury/ or exp hip injury/ or exp hip dislocation/ or
exp joint dislocation/ or exp joint dislocation/ or exp muscle diastasis/
or exp patella dislocation/ or exp shoulder dislocation/ or exp leg
injury/ or exp ankle injury/ or exp foot injury/ or exp knee injury/ or
exp medial tibial stress syndrome/ or exp knee meniscus rupture/ or
neck injury/ or exp whiplash injury/ or exp shoulder injury/ or exp
rotator cuff injury/ or exp shoulder impingement syndrome/ or exp
microtrauma/ or exp multiple trauma/ or exp emergency health service/
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or exp blunt trauma/ or exp penetrating trauma/ or exp cumulative
trauma disorder/ or exp tendon injury/ or exp gunshot injury/ or exp
stab wound/ or exp falling/ or 'traffic accident'/ or (trauma or traumas
or traumatic or polytrauma or barotrauma or injury or injuries or
injured or injure or injuring or wound or wounds or wounded or
dislocation or dislocations or dislocate or dislocates or dislocated or
diastasis or rupture or ruptures or ruptured or impingement or
impingements or disarticulation or disarticulations or disarticulated or
disarticulate or disarticulates or disarticulating or sprain or sprains or
sprained or tear or tears or torn or whiplash or blunt or crush or
crushed or penetrate or penetrates or penetrating or penetrated or
penetration or nonpenetrating or non penetrating or fracture or
fractures or fractured or nonunion or malunited or lacerate or lacerates
or lacerated or laceration or lacerations or perforation or perforations
or perforate or perforates or perforated or falls or falling or motor
vehicle collision or motor vehicle collisions or motor vehicle accident
or motor vehicle accidents or motor vehicle crash or car accident or car
accidents or car crash or vehicular accident or vehicular accidents or
vehicular collision or vehicular collisions or vehicular crash or traffic
accident or traffic accidents or MVC or traffic crash or automobile
crash or automobile collision or automobile collisions or automobile
accident or gunshot or gun shot or firearm or firearms or stab or

stabbed).ti,ab.
#17 3and 15 and 16 12869
#18 Limit 17 to English language 11961
#19 Limit 18 to humans 10171
#20 19 not (case reports.pt or editorial.pt or letter.pt or comment.pt or 5347
conference.pt or conference abstract.pt or conference review.pt)
#21 limit 20 to yr="2020 - 2022" 616

Database: Cochrane Central Register of Controlled Trials (via Ovid)
Search date: 3/19/2020

Search Search Strategy Results
Set

#1 exp Anti-Inflammatory Agents, Non-Steroidal/ or exp Diclofenac/ or | 44678
exp Apazone/ or exp Aspirin/ or exp Celecoxib/ or exp Ibuprofen/ or
NSAIDs exp Diclofenac/ or exp Diflunisal/ or exp Etodolac/ or exp Fenoprofen/
or exp Flufenamic Acid/ or exp Indomethacin/ or exp Ketoprofen/ or
exp Ketorolac/ or exp Meclofenamic Acid/ or exp Mefenamic Acid/ or
exp Meloxicam/ or exp Nabumetone/ or exp Naproxen/ or exp
Nefopam/ or exp Oxaprozin/ or exp Piroxicam/ or exp
Phenylbutazone/ or exp Sulindac/ or exp Tolmetin/ or ("nonsteroid
antiinflammatory agents" or "nonsteroid antiinflammatory agent" or
"nonsteroid anti-inflammatory agents" or "nonsteroid anti-
inflammatory agent" or "non-steroid antiinflammatory agents" or
"non-steroid antiinflammatory agent" or "non-steroid anti-
inflammatory agents" or "non-steroid anti-inflammatory agent" or
"nonsteroidal antiinflammatory agents" or "nonsteroidal
antiinflammatory agent" or "nonsteroidal anti-inflammatory agents" or
"nonsteroidal anti-inflammatory agent" or "non-steroidal
antiinflammatory agents" or "non-steroidal antiinflammatory agent" or
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"non-steroidal anti-inflammatory agents" or "non-steroidal anti-
inflammatory agent" or "nonsteroid antiinflammatory drugs" or
"nonsteroid antiinflammatory drug" or "nonsteroid anti-inflammatory
drugs" or "nonsteroid anti-inflammatory drug" or non-steroid
antiinflammatory drugs or "non-steroid antiinflammatory drug" or
"non-steroid anti-inflammatory drugs" or "non-steroid anti-
inflammatory drug" or "nonsteroidal antiinflammatory drugs" or
"nonsteroidal antiinflammatory drug" or "nonsteroidal anti-
inflammatory drugs" or "nonsteroidal anti-inflammatory drug" or
"non-steroidal antiinflammatory drugs" or "non-steroidal
antiinflammatory drug" or "non-steroidal anti-inflammatory drugs" or
"non-steroidal anti-inflammatory drug" or NSAID or NSAIDs or
apazone or aspirin or "acetylsalicylic acid" or "salicylic acid" or
salsalate or bromfenac or celecoxib or Celebrex or dexibuprofen or
dexketoprofen or diclofenac or voltaren or aceclofenac or diflunisal or
droxicam or etodolac or etoricoxib or fenoprofen or "flufenamic acid"
or flurbiprofen or ibuprofen or ibuproxam or advil or motrin or
indomethacin or indomethacin or Indocin or ketoprofen or ketorolac or
toradol or loxoprofen or "Meclofenamate sodium" or "mefenamic
acid" or "meclofenamic acid" or meloxicam or nabumetone or
naproxen or aleve or anaprox or naprelan or naprosyn or nefopam or
nimesulide or oxaprozin or parecoxib or piroxicam or phenylbutazone
or salsalate or sulindac or tenoxicam or "tiaprofenic acid" or
"tolfenamic acid" or tolmetin).ti,ab.

#2 exp Analgesics, Opioid/ or exp Alfentanil/ or exp Alphaprodine/ or 54921
exp Butorphanol/ or exp Buprenorphine, Naloxone Drug Combination/
Opioids or exp Codeine/ or exp Dextromoramide/ or exp Dextropropoxyphene/

or exp Dihydromorphine/ or exp Diphenoxylate/ or exp
Ethylketocyclazocine/ or exp Ethylmorphine/ or exp Fentanyl/ or exp
Heroin/ or exp Hydrocodone/ or exp Levorphanol/ or exp Meperidine/
or exp Meptazinol/ or exp Methadone/ or exp Methadyl Acetate/ or
exp Morphine/ or exp Nalbuphine/ or exp Opiate Alkaloids/ or exp
Opium/ or exp Oxycodone/ or exp Oxymorphone/ or exp Pentazocine/
or exp Phenazocine/ or exp Phenoperidine/ or exp Pirinitramide/ or
exp Promedol/ or exp Remifentanil/ or exp Sufentanil/ or exp
Tapentadol/ or exp Tilidine/ or exp Tramadol/ or (Opioid or Opioids or
Opiate or Opiates or Narcotic or Narcotics or Dihydroetorphine or
Vicodin or acrylfentanyl or alfentanil or alphaprodine or "beta-
casomorphin" or "beta-casomorphins" or Butorphanol or Beforal or
Moradol or Stadol or Torbugesic or Dolorex or "Buprenorphine
Naloxone" or Suboxone or carfentanil or Codeine or Ardinex or
Isocodeine or crotonylfentanyl or cyclopropylfentanyl or deltorphin or
dermorphin or desomorphine or krokodil or Dextromoramide or
Pyrrolamidol or "D-Moramide" or Palfium or Dextropropoxyphene or
Propoxyphene or Darvon or dezocine or dihydrocodeine or paramol or
Rikodeine or Tiamon or Tosidrin or Contugesic or Dicodin or
Paracodin or Paracodina or Dihydromorphine or Paramorfan or
Paramorphan or Diphenoxylate or dynorphin or dynorphins or
dinorphin or dinorphins or endomorphin or Enkephalin or eseroline or
Ethylketocyclazocine or Ethylmorphine or Trachyl or Dionine or
Etorphine or Ethorphine or Fentanyl or Phentanyl or Fentanest or
Sublimaze or Duragesic or Durogesic or Fentora or Heroin or
Diacetylmorphine or Diamorphine or Diagesil or Diamorf or
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Hydrocodone or Hydrocodon or Dihydrocodeinone or Dicodid or
Robidone or Hydrocon or Codinovo or Hycodan or Hycon or
Hydromorphone or Dihydromorphinone or Hydromorphon or
Palladone or Laudacon or Dilaudid or ketobemidone or cetobemidon
or Levorphanol or levodroman or levorphan or levorphanol or
lofentanil or lofentanyl or Meperidine or Pethidine or Isonipecain or
Dolsin or Dolosal or Dolin or Operidine or Dolantin or Dolargan or
Lidol or Lydol or Demerol or Dolcontral or Meptazinol or Metid or
Methadone or Biodone or Dolophine or Metadol or Metasedin or
Symoron or Methadose or Methex or Phenadone or Physeptone or
Phymet or Pinadone or Amidone or Acetylmethadol or
Alphacetylmethadol or Amidolacetate or Dimepheptanol or
Levoacetylmethadol or Methadol or Acemethadone or Levomethadyl
or Morphine or Morphia or "MS Contin" or Oramorph or Duramorph
or Nalbuphine or Nubain or nocistatin or normethadone or Opium or
Papaveretum or Omnopon or Pantopon or Oxycodone or Dihydrone or
Oxycone or Dihydrohydroxycodeinone or Oxycodeinon or Eucodal or
Theocodin or Oxycontin or Pancodine or Dinarkon or Oxiconum or
Oxymorphone or Numorphan or Opana or paracymethadol or
noracetylmethadol or Pentazocine or Lexir or Talwin or Fortral or
Phenazocine or Phenethylazocine or Phenbenzorphan or Narphen or
Phenoperidine or Fenoperidine or Lealgin or Operidine or
Pirinitramide or Piritramid or Dipidolor or Dipydolor or Promedol or
Dimethylmeperidine or Trimeperidine or Isopromedol or protopine or
fumarine or Remifentanil or Ultiva or Sufentanil or Sulfentanyl or
Sulfentanil or Sufenta or Tapentadol or Nucynta or Tilidine or Tilidate
or Tilidin or Valoron or Valerone or Tramadol or Tramundin or
biodalgic or Jutadol or Nobligan or Prontofort or Zytram or Takadol or
Theradol or Tiral or Topalgic or Tradol or Tradolpuren or Tradonal or
Tralgiol or Trama or TramaDorsch or Biokanol or Tramabeta or
Tramadin or Tramadoc or Ranitidin or Trasedal or Ultram or Xymel or
Zamudol or Zumalgic or Zydol or Tramadura or Tramagetic or
Tramagit or Tramake or Tramal or Tramex or Adolonta or Contramal
or Amadol or Skudexa Abstral or Actiq or Anexsia or Avinza or
Butrans or co-gesic or Demerol or Dolophine or embeda or Exalgo or
Fentora or hycet or hydromet or Hysingla or Kadian or liquicet or
Lorcet or Lortab or Norco or Nucynta or Onsolis or Oramorph or
oxycet or Oxaydo or Oxycontin or Percocet or Percodan or rezira or
Roxanol or Roxicet or sublimaze or targiniq or tussionex or tuzistra or
xtampza or Vicodin or vicoprofen or vituz or xartemis or xodol or
Zohydro or zolvit or zutripro or zydone).ti,ab.

#3 lor2 93280

#4 exp Orthopedic Procedures/ or exp Ulnar Collateral Ligament 26100
Reconstruction/ or exp Acetabuloplasty/ or exp Amputation/ or exp

Ortho Disarticulation/ or exp Hemipelvectomy/ or exp Arthrodesis/ or exp

procedures | Arthroplasty/ or exp Anterior Cruciate Ligament Reconstruction/ or
exp Bone-Patellar Tendon-Bone Grafting/ or exp Arthroplasty,
Subchondral/ or exp Posterior Cruciate Ligament Reconstruction/ or
exp Arthroscopy/ or exp Joint Capsule Release/ or exp Bone
lengthening/ or exp llizarov Technique/ or exp Osteogenesis,
Distraction/ or exp Bone Transplantation/ or exp Fracture Fixation/ or
exp Closed fracture reduction/ or exp Fracture Fixation, Internal/ or
exp Open fracture reduction/ or exp Limb salvage/ or exp
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Meniscectomy/ or exp Osteotomy/ or exp Alveolar Bone Grafting/ or
exp Tenodesis/ or exp Tenotomy/ or (orthopedic or orthopedics or
orthopaedic or orthopaedics or acetabuloplasty or acetabuloplasties or
amputation or amputations or amputate or amputates or amputated or
amputating or hemipelvectomy or hemipelvectomies or arthrodesis or
arthrodeses or arthroplasties or hemiarthroplasty or hemiarthroplasties
or bone grafting or arthroscopy or arthroscopies or arthroscopic or
joint capsule release or bone lengthening or Ilizarov Technique or
Ilizarov Method or distraction osteogenesis or bone transplantation or
bone transplant or bone transplants).ti,ab.

#5 (fracture or fractures or meniscectomy or meniscectomies or 22059
osteotomy or osteotomies or tenodesis or tenodeses or tenotomy or
tenotomies or tendon release).ti,ab.

#6 (fixation or fixations or reduction or reductions).ti,ab. 176858
#7 S5and 6 6274
#8 (cranial or cranium or jaw or mandible or maxillofacial or maxilla- 268301

mandibular or orthognathic or vertebrae or vertebral or lumbar or
thoracic or cervical or ilium or ilial or iliac wing or ischial or ischium
or sacral or sacrum or pelvic or pelvis or pubis or symphysis or
acetabulum or acetabular or ankle or ankles or calcaneus or foot or feet
or midfoot or forefoot or femur or femurs or femoral or tibia or tibias
or fibula or fibulas or tibial or knee or knees or patella or patellar or
hip or hips or intervertebral or atlanto-axial or gleno-humeral or
glenohumeral or shoulder or shoulders or humerus or humeral or ulnar
or ulna or radius or radial or forearm or forearms or scapula or
scapulas or scapular or costal or intracostal or intercostal or clavicle or
clavicles or clavicular or sternum or sternums or sternal or elbow or
elbows or wrist or wrists or hand or hands or interphalangeal or inter-
phalangeal or tarsal or tarsals or metatarsal or metatarsals or carpal or
phalanges or bone or bones or skeletal or skeleton or skeletons or
fracture or fractures or intramedullary or joint or joints or limb or
limbs or costochondral or cartilage or rib or ribs or talus or talar or
metacarpal or carpal or tendon or tendons or ligament or ligaments or
muscle or muscles or ACL or meniscus or meniscal or intraarticular or
intra-articular or synovial or synovium).ti,ab.

#9 (electrosurgery or electrosurgeries or electrosurgical or radiosurgery or | 466444
radiosurgeries or radiosurgical or surgery or surgeries or surgical or
operative or operation or operations or dissect or dissected or
dissection or dissections or dissecting or microdissect or
microdissected or microdissection or microdissections or
microdissecting or cauter or cauterization or cauterizations or cauterize
or cauterizes or cauterized or transplant or transplants or transplanting
or transplanted or transplantation or implant or implants or implanted
or implanting or implantation or implantations or graft or grafted or
grafts or grafting or homograft or homografted or homografts or
homografting or allograft or allografts or allografting or allografted or
xenograft or xenografts or xenografted or xenografting or autograft or
autografts or autografted or autografting or prostheses or prosthesis or
prosthetic or bypass or rod or rods or intramedullary nail or
intramedullary nails or IM nail or IM nails or cephalomedullary nail or
cephalomedullary nails or screw or screws or pin or pins or cage or
cages or diversion or drainage or drain or drained or draining or drains
or debride or debrides or debridement or fuse or fused or fusing or
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fusion or fusions or traction or tractions or mobilization or
mobilisation or manipulation or manipulations or revascularize or
revascularized or revascularization or revascularizations or
revascularizes or replacement or replacements or lengthen or lengthens
or lengthening or distraction or fixation or fixations or fixate or fixated
or fixating or nonunion or ORIF or reduction or reductions or salvage
or salvages or salvaging or reconstruct or reconstructs or
reconstruction or reconstructions or reconstructed or harvest or
harvests or harvested or harvesting).ti,ab.

#10 8and 9 114428
#11 4or7orl0 122411
#12 exp Pain/ or exp Pain management/ or (pain or pains or painful).ti,ab. 168881
#13 exp Musculoskeletal System/ or exp Extremities/ or exp Bones of 370281

Lower Extremity/ or exp Lower Extremity/ or exp Upper Extremity/ or
exp Bones of Upper Extremity/ or (musculoskeletal or MSK or
cartilage or cartilages or fibrocartilage or Fibrocartilages or fascia or
fascial or ligament or ligaments or connective tissue or connective
tissues or enthesis or entheses or muscular or bone or bones or joint or
joints or tendon or tendons or meniscus or meniscal or spine or spinal
or low back or lower back or upper back or lumbar or vertebrae or
vertebral or intervertebral or disc or discs or cervical or thoracic or
pelvis or pelvic or neck or arm or arms or elbow or elbows or shoulder
or shoulders or glenohumeral or glenohumerous or wrist or wrists hand
or hands or carpal or metacarpal or palmar or interphalangeal or
phalanges or finger or fingers or knuckle or knuckles or rotator or
sacroiliac or rib or ribs or flank or flanks or diaphragm or clavicle or
sternum or sternal or chest or hip or hips or leg or legs or knee or
knees or ankle or ankles or foot or feet or tarsal or metatarsals or
plantar or toe or toes or myofascial or tendon or tendons or jaw or jaws
or mandible or mandibular or skull or skulls or cranium or cranial or
extremity or extremities or limb or limbs).ti,ab.

#14 12 and 13 85166

MSK pain

#15 11or 14 174172

#16 "Wounds and Injuries"/ or exp Accidental Injuries/ or exp Amputation, | 123616
Traumatic/ or exp Fractures, Bone/ or exp Ankle Fractures/ or exp

Trauma, Femoral Fractures/ or exp Fracture Dislocation/ or exp Fractures,

ortho- Avulsion/ or exp Fractures, Closed/ or exp Fractures, Comminuted/ or

specific exp Fractures, Compression/ or exp Fractures, Malunited/ or exp

Fractures, Multiple/ or exp Fractures, Open/ or exp Fractures,
Spontaneous/ or exp Fractures, Stress/ or exp Fractures, Ununited/ or
exp Humeral Fractures/ or exp Intra-Articular Fractures/ or exp
Osteoporotic Fractures/ or exp Periprosthetic Fractures/ or exp Radius
Fractures/ or exp Rib Fractures/ or exp Shoulder Fractures/ or exp
Skull Fractures/ or exp Spinal Fractures/ or exp Tibial Fractures/ or
exp Ulna Fractures/ or exp Fractures, Cartilage/ or exp Arm Injuries/
or exp Forearm Injuries/ or exp Wrist Injuries/ or exp Athletic Injuries/
or exp Back Injuries/ or exp Spinal Injuries/ or exp Barotrauma/ or exp
Blast Injuries/ or exp Crush Injuries/ or exp Hand Injuries/ or exp
Finger Injuries/ or exp Hip Injuries/ or exp Hip Dislocation/ or exp
Joint Dislocations/ or exp Diastasis, Bone/ or exp Diastasis, Muscle/ or
exp Patellar dislocation/ or exp Shoulder dislocation/ or exp Leg
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Injuries/ or exp Ankle Injuries/ or exp Foot injuries/ or exp Knee
Injuries/ or exp Medial Tibial Stress Syndrome/ or exp Tibial
Meniscus Injuries/ or exp Neck Injuries/ or exp Whiplash injuries/ or
exp Shoulder Injuries/ or exp Rotator Cuff Injuries/ or exp Shoulder
impingement syndrome/ or exp Microtrauma, Physical/ or exp
Multiple Trauma/ or exp Trauma Centers/ or Wounds, Nonpenetrating/
or exp Wounds, Penetrating/ or exp "Sprains and Strains"/ or exp
Cumulative Trauma Disorders/ or exp Tendon Injuries/ or exp
Wounds, Gunshot/ or exp Wounds, Stab/ or exp Accidental Falls/ or
exp Accidents, Traffic/ or (trauma or traumas or traumatic or
polytrauma or barotrauma or injury or injuries or injured or injure or
injuring or wound or wounds or wounded or dislocation or dislocations
or dislocate or dislocates or dislocated or diastasis or rupture or
ruptures or ruptured or impingement or impingements or
disarticulation or disarticulations or disarticulated or disarticulate or
disarticulates or disarticulating or sprain or sprains or sprained or tear
or tears or torn or whiplash or blunt or crush or crushed or penetrate or
penetrates or penetrating or penetrated or penetration or
nonpenetrating or non penetrating or fracture or fractures or fractured
or nonunion or malunited or lacerate or lacerates or lacerated or
laceration or lacerations or perforation or perforations or perforate or
perforates or perforated or falls or falling or motor vehicle collision or
motor vehicle collisions or motor vehicle accident or motor vehicle
accidents or motor vehicle crash or car accident or car accidents or car
crash or vehicular accident or vehicular accidents or vehicular
collision or vehicular collisions or vehicular crash or traffic accident or
traffic accidents or MVC or traffic crash or automobile crash or
automobile collision or automobile collisions or automobile accident
or gunshot or gun shot or firearm or firearms or stab or stabbed).ti,ab.
#17 3and 15and 16 4228
#18 17 and English language 1978

Search update:

Search date: 2/25/2021

Search Search Strategy Results
Set

#1 exp Anti-Inflammatory Agents, Non-Steroidal/ or exp Diclofenac/ or | 46983
exp Apazone/ or exp Aspirin/ or exp Celecoxib/ or exp Ibuprofen/ or
NSAIDs exp Diclofenac/ or exp Diflunisal/ or exp Etodolac/ or exp Fenoprofen/
or exp Flufenamic Acid/ or exp Indomethacin/ or exp Ketoprofen/ or
exp Ketorolac/ or exp Meclofenamic Acid/ or exp Mefenamic Acid/ or
exp Meloxicam/ or exp Nabumetone/ or exp Naproxen/ or exp
Nefopam/ or exp Oxaprozin/ or exp Piroxicam/ or exp
Phenylbutazone/ or exp Sulindac/ or exp Tolmetin/ or ("nonsteroid
antiinflammatory agents" or "nonsteroid antiinflammatory agent" or
"nonsteroid anti-inflammatory agents" or "nonsteroid anti-
inflammatory agent" or "non-steroid antiinflammatory agents" or
"non-steroid antiinflammatory agent" or "non-steroid anti-
inflammatory agents" or "non-steroid anti-inflammatory agent" or
"nonsteroidal antiinflammatory agents" or "nonsteroidal
antiinflammatory agent" or "nonsteroidal anti-inflammatory agents" or
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"nonsteroidal anti-inflammatory agent" or "non-steroidal
antiinflammatory agents" or "non-steroidal antiinflammatory agent" or
"non-steroidal anti-inflammatory agents" or "non-steroidal anti-
inflammatory agent" or "nonsteroid antiinflammatory drugs" or
"nonsteroid antiinflammatory drug" or "nonsteroid anti-inflammatory
drugs" or "nonsteroid anti-inflammatory drug" or non-steroid
antiinflammatory drugs or "non-steroid antiinflammatory drug" or
"non-steroid anti-inflammatory drugs" or "non-steroid anti-
inflammatory drug" or "nonsteroidal antiinflammatory drugs" or
"nonsteroidal antiinflammatory drug" or "nonsteroidal anti-
inflammatory drugs" or "nonsteroidal anti-inflammatory drug" or
"non-steroidal antiinflammatory drugs" or "non-steroidal
antiinflammatory drug" or "non-steroidal anti-inflammatory drugs" or
"non-steroidal anti-inflammatory drug" or NSAID or NSAIDs or
apazone or aspirin or "acetylsalicylic acid" or "salicylic acid" or
salsalate or bromfenac or celecoxib or Celebrex or dexibuprofen or
dexketoprofen or diclofenac or voltaren or aceclofenac or diflunisal or
droxicam or etodolac or etoricoxib or fenoprofen or "flufenamic acid"
or flurbiprofen or ibuprofen or ibuproxam or advil or motrin or
indomethacin or indomethacin or Indocin or ketoprofen or ketorolac or
toradol or loxoprofen or "Meclofenamate sodium" or "mefenamic
acid" or "meclofenamic acid" or meloxicam or nabumetone or
naproxen or aleve or anaprox or naprelan or naprosyn or nefopam or
nimesulide or oxaprozin or parecoxib or piroxicam or phenylbutazone
or salsalate or sulindac or tenoxicam or "tiaprofenic acid" or
"tolfenamic acid" or tolmetin).ti,ab.

#2 exp Analgesics, Opioid/ or exp Alfentanil/ or exp Alphaprodine/ or 58373
exp Butorphanol/ or exp Buprenorphine, Naloxone Drug Combination/
Opioids or exp Codeine/ or exp Dextromoramide/ or exp Dextropropoxyphene/

or exp Dihydromorphine/ or exp Diphenoxylate/ or exp
Ethylketocyclazocine/ or exp Ethylmorphine/ or exp Fentanyl/ or exp
Heroin/ or exp Hydrocodone/ or exp Levorphanol/ or exp Meperidine/
or exp Meptazinol/ or exp Methadone/ or exp Methadyl Acetate/ or
exp Morphine/ or exp Nalbuphine/ or exp Opiate Alkaloids/ or exp
Opium/ or exp Oxycodone/ or exp Oxymorphone/ or exp Pentazocine/
or exp Phenazocine/ or exp Phenoperidine/ or exp Pirinitramide/ or
exp Promedol/ or exp Remifentanil/ or exp Sufentanil/ or exp
Tapentadol/ or exp Tilidine/ or exp Tramadol/ or (Opioid or Opioids or
Opiate or Opiates or Narcotic or Narcotics or Dihydroetorphine or
Vicodin or acrylfentanyl or alfentanil or alphaprodine or "beta-
casomorphin" or "beta-casomorphins" or Butorphanol or Beforal or
Moradol or Stadol or Torbugesic or Dolorex or "Buprenorphine
Naloxone" or Suboxone or carfentanil or Codeine or Ardinex or
Isocodeine or crotonylfentanyl or cyclopropylfentanyl or deltorphin or
dermorphin or desomorphine or krokodil or Dextromoramide or
Pyrrolamidol or "D-Moramide" or Palfium or Dextropropoxyphene or
Propoxyphene or Darvon or dezocine or dihydrocodeine or paramol or
Rikodeine or Tiamon or Tosidrin or Contugesic or Dicodin or
Paracodin or Paracodina or Dihydromorphine or Paramorfan or
Paramorphan or Diphenoxylate or dynorphin or dynorphins or
dinorphin or dinorphins or endomorphin or Enkephalin or eseroline or
Ethylketocyclazocine or Ethylmorphine or Trachyl or Dionine or
Etorphine or Ethorphine or Fentanyl or Phentanyl or Fentanest or
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Sublimaze or Duragesic or Durogesic or Fentora or Heroin or
Diacetylmorphine or Diamorphine or Diagesil or Diamorf or
Hydrocodone or Hydrocodon or Dihydrocodeinone or Dicodid or
Robidone or Hydrocon or Codinovo or Hycodan or Hycon or
Hydromorphone or Dihydromorphinone or Hydromorphon or
Palladone or Laudacon or Dilaudid or ketobemidone or cetobemidon
or Levorphanol or levodroman or levorphan or levorphanol or
lofentanil or lofentanyl or Meperidine or Pethidine or Isonipecain or
Dolsin or Dolosal or Dolin or Operidine or Dolantin or Dolargan or
Lidol or Lydol or Demerol or Dolcontral or Meptazinol or Metid or
Methadone or Biodone or Dolophine or Metadol or Metasedin or
Symoron or Methadose or Methex or Phenadone or Physeptone or
Phymet or Pinadone or Amidone or Acetylmethadol or
Alphacetylmethadol or Amidolacetate or Dimepheptanol or
Levoacetylmethadol or Methadol or Acemethadone or Levomethadyl
or Morphine or Morphia or "MS Contin" or Oramorph or Duramorph
or Nalbuphine or Nubain or nocistatin or normethadone or Opium or
Papaveretum or Omnopon or Pantopon or Oxycodone or Dihydrone or
Oxycone or Dihydrohydroxycodeinone or Oxycodeinon or Eucodal or
Theocodin or Oxycontin or Pancodine or Dinarkon or Oxiconum or
Oxymorphone or Numorphan or Opana or paracymethadol or
noracetylmethadol or Pentazocine or Lexir or Talwin or Fortral or
Phenazocine or Phenethylazocine or Phenbenzorphan or Narphen or
Phenoperidine or Fenoperidine or Lealgin or Operidine or
Pirinitramide or Piritramid or Dipidolor or Dipydolor or Promedol or
Dimethylmeperidine or Trimeperidine or Isopromedol or protopine or
fumarine or Remifentanil or Ultiva or Sufentanil or Sulfentanyl or
Sulfentanil or Sufenta or Tapentadol or Nucynta or Tilidine or Tilidate
or Tilidin or Valoron or Valerone or Tramadol or Tramundin or
biodalgic or Jutadol or Nobligan or Prontofort or Zytram or Takadol or
Theradol or Tiral or Topalgic or Tradol or Tradolpuren or Tradonal or
Tralgiol or Trama or TramaDorsch or Biokanol or Tramabeta or
Tramadin or Tramadoc or Ranitidin or Trasedal or Ultram or Xymel or
Zamudol or Zumalgic or Zydol or Tramadura or Tramagetic or
Tramagit or Tramake or Tramal or Tramex or Adolonta or Contramal
or Amadol or Skudexa Abstral or Actiq or Anexsia or Avinza or
Butrans or co-gesic or Demerol or Dolophine or embeda or Exalgo or
Fentora or hycet or hydromet or Hysingla or Kadian or liquicet or
Lorcet or Lortab or Norco or Nucynta or Onsolis or Oramorph or
oxycet or Oxaydo or Oxycontin or Percocet or Percodan or rezira or
Roxanol or Roxicet or sublimaze or targiniq or tussionex or tuzistra or
xtampza or Vicodin or vicoprofen or vituz or xartemis or xodol or
Zohydro or zolvit or zutripro or zydone).ti,ab.

#3 lor2 98642

#4 exp Orthopedic Procedures/ or exp Ulnar Collateral Ligament 28138
Reconstruction/ or exp Acetabuloplasty/ or exp Amputation/ or exp

Ortho Disarticulation/ or exp Hemipelvectomy/ or exp Arthrodesis/ or exp

procedures | Arthroplasty/ or exp Anterior Cruciate Ligament Reconstruction/ or
exp Bone-Patellar Tendon-Bone Grafting/ or exp Arthroplasty,
Subchondral/ or exp Posterior Cruciate Ligament Reconstruction/ or
exp Arthroscopy/ or exp Joint Capsule Release/ or exp Bone
lengthening/ or exp Ilizarov Technique/ or exp Osteogenesis,
Distraction/ or exp Bone Transplantation/ or exp Fracture Fixation/ or
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exp Closed fracture reduction/ or exp Fracture Fixation, Internal/ or
exp Open fracture reduction/ or exp Limb salvage/ or exp
Meniscectomy/ or exp Osteotomy/ or exp Alveolar Bone Grafting/ or
exp Tenodesis/ or exp Tenotomy/ or (orthopedic or orthopedics or
orthopaedic or orthopaedics or acetabuloplasty or acetabuloplasties or
amputation or amputations or amputate or amputates or amputated or
amputating or hemipelvectomy or hemipelvectomies or arthrodesis or
arthrodeses or arthroplasties or hemiarthroplasty or hemiarthroplasties
or bone grafting or arthroscopy or arthroscopies or arthroscopic or
joint capsule release or bone lengthening or Ilizarov Technique or
Ilizarov Method or distraction osteogenesis or bone transplantation or
bone transplant or bone transplants).ti,ab.

#5 (fracture or fractures or meniscectomy or meniscectomies or 23963
osteotomy or osteotomies or tenodesis or tenodeses or tenotomy or
tenotomies or tendon release).ti,ab.

#6 (fixation or fixations or reduction or reductions).ti,ab. 189855
#7 S5and 6 6827
#8 (cranial or cranium or jaw or mandible or maxillofacial or maxilla- 291726

mandibular or orthognathic or vertebrae or vertebral or lumbar or
thoracic or cervical or ilium or ilial or iliac wing or ischial or ischium
or sacral or sacrum or pelvic or pelvis or pubis or symphysis or
acetabulum or acetabular or ankle or ankles or calcaneus or foot or feet
or midfoot or forefoot or femur or femurs or femoral or tibia or tibias
or fibula or fibulas or tibial or knee or knees or patella or patellar or
hip or hips or intervertebral or atlanto-axial or gleno-humeral or
glenohumeral or shoulder or shoulders or humerus or humeral or ulnar
or ulna or radius or radial or forearm or forearms or scapula or
scapulas or scapular or costal or intracostal or intercostal or clavicle or
clavicles or clavicular or sternum or sternums or sternal or elbow or
elbows or wrist or wrists or hand or hands or interphalangeal or inter-
phalangeal or tarsal or tarsals or metatarsal or metatarsals or carpal or
phalanges or bone or bones or skeletal or skeleton or skeletons or
fracture or fractures or intramedullary or joint or joints or limb or
limbs or costochondral or cartilage or rib or ribs or talus or talar or
metacarpal or carpal or tendon or tendons or ligament or ligaments or
muscle or muscles or ACL or meniscus or meniscal or intraarticular or
intra-articular or synovial or synovium).ti,ab.

#9 (electrosurgery or electrosurgeries or electrosurgical or radiosurgery or | 501035
radiosurgeries or radiosurgical or surgery or surgeries or surgical or
operative or operation or operations or dissect or dissected or
dissection or dissections or dissecting or microdissect or
microdissected or microdissection or microdissections or
microdissecting or cauter or cauterization or cauterizations or cauterize
or cauterizes or cauterized or transplant or transplants or transplanting
or transplanted or transplantation or implant or implants or implanted
or implanting or implantation or implantations or graft or grafted or
grafts or grafting or homograft or homografted or homografts or
homografting or allograft or allografts or allografting or allografted or
xenograft or xenografts or xenografted or xenografting or autograft or
autografts or autografted or autografting or prostheses or prosthesis or
prosthetic or bypass or rod or rods or intramedullary nail or
intramedullary nails or IM nail or IM nails or cephalomedullary nail or
cephalomedullary nails or screw or screws or pin or pins or cage or
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cages or diversion or drainage or drain or drained or draining or drains
or debride or debrides or debridement or fuse or fused or fusing or
fusion or fusions or traction or tractions or mobilization or
mobilisation or manipulation or manipulations or revascularize or
revascularized or revascularization or revascularizations or
revascularizes or replacement or replacements or lengthen or lengthens
or lengthening or distraction or fixation or fixations or fixate or fixated
or fixating or nonunion or ORIF or reduction or reductions or salvage
or salvages or salvaging or reconstruct or reconstructs or
reconstruction or reconstructions or reconstructed or harvest or
harvests or harvested or harvesting).ti,ab.

#10 8 and 9 124395
#11 4or7orl0 132968
#12 exp Pain/ or exp Pain management/ or (pain or pains or painful).ti,ab. 183833
#13 exp Musculoskeletal System/ or exp Extremities/ or exp Bones of 405515

Lower Extremity/ or exp Lower Extremity/ or exp Upper Extremity/ or
exp Bones of Upper Extremity/ or (musculoskeletal or MSK or
cartilage or cartilages or fibrocartilage or Fibrocartilages or fascia or
fascial or ligament or ligaments or connective tissue or connective
tissues or enthesis or entheses or muscular or bone or bones or joint or
joints or tendon or tendons or meniscus or meniscal or spine or spinal
or low back or lower back or upper back or lumbar or vertebrae or
vertebral or intervertebral or disc or discs or cervical or thoracic or
pelvis or pelvic or neck or arm or arms or elbow or elbows or shoulder
or shoulders or glenohumeral or glenohumerous or wrist or wrists hand
or hands or carpal or metacarpal or palmar or interphalangeal or
phalanges or finger or fingers or knuckle or knuckles or rotator or
sacroiliac or rib or ribs or flank or flanks or diaphragm or clavicle or
sternum or sternal or chest or hip or hips or leg or legs or knee or
knees or ankle or ankles or foot or feet or tarsal or metatarsals or
plantar or toe or toes or myofascial or tendon or tendons or jaw or jaws
or mandible or mandibular or skull or skulls or cranium or cranial or
extremity or extremities or limb or limbs).ti,ab.

#14 12 and 13 93705

MSK pain

#15 11or14 189815

#16 "Wounds and Injuries"/ or exp Accidental Injuries/ or exp Amputation, | 134089
Traumatic/ or exp Fractures, Bone/ or exp Ankle Fractures/ or exp

Trauma, Femoral Fractures/ or exp Fracture Dislocation/ or exp Fractures,

ortho- Avulsion/ or exp Fractures, Closed/ or exp Fractures, Comminuted/ or

specific exp Fractures, Compression/ or exp Fractures, Malunited/ or exp

Fractures, Multiple/ or exp Fractures, Open/ or exp Fractures,
Spontaneous/ or exp Fractures, Stress/ or exp Fractures, Ununited/ or
exp Humeral Fractures/ or exp Intra-Articular Fractures/ or exp
Osteoporotic Fractures/ or exp Periprosthetic Fractures/ or exp Radius
Fractures/ or exp Rib Fractures/ or exp Shoulder Fractures/ or exp
Skull Fractures/ or exp Spinal Fractures/ or exp Tibial Fractures/ or
exp Ulna Fractures/ or exp Fractures, Cartilage/ or exp Arm Injuries/
or exp Forearm Injuries/ or exp Wrist Injuries/ or exp Athletic Injuries/
or exp Back Injuries/ or exp Spinal Injuries/ or exp Barotrauma/ or exp
Blast Injuries/ or exp Crush Injuries/ or exp Hand Injuries/ or exp
Finger Injuries/ or exp Hip Injuries/ or exp Hip Dislocation/ or exp
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Joint Dislocations/ or exp Diastasis, Bone/ or exp Diastasis, Muscle/ or
exp Patellar dislocation/ or exp Shoulder dislocation/ or exp Leg
Injuries/ or exp Ankle Injuries/ or exp Foot injuries/ or exp Knee
Injuries/ or exp Medial Tibial Stress Syndrome/ or exp Tibial
Meniscus Injuries/ or exp Neck Injuries/ or exp Whiplash injuries/ or
exp Shoulder Injuries/ or exp Rotator Cuff Injuries/ or exp Shoulder
impingement syndrome/ or exp Microtrauma, Physical/ or exp
Multiple Trauma/ or exp Trauma Centers/ or Wounds, Nonpenetrating/
or exp Wounds, Penetrating/ or exp "Sprains and Strains"/ or exp
Cumulative Trauma Disorders/ or exp Tendon Injuries/ or exp
Wounds, Gunshot/ or exp Wounds, Stab/ or exp Accidental Falls/ or
exp Accidents, Traffic/ or (trauma or traumas or traumatic or
polytrauma or barotrauma or injury or injuries or injured or injure or
injuring or wound or wounds or wounded or dislocation or dislocations
or dislocate or dislocates or dislocated or diastasis or rupture or
ruptures or ruptured or impingement or impingements or
disarticulation or disarticulations or disarticulated or disarticulate or
disarticulates or disarticulating or sprain or sprains or sprained or tear
or tears or torn or whiplash or blunt or crush or crushed or penetrate or
penetrates or penetrating or penetrated or penetration or
nonpenetrating or non penetrating or fracture or fractures or fractured
or nonunion or malunited or lacerate or lacerates or lacerated or
laceration or lacerations or perforation or perforations or perforate or
perforates or perforated or falls or falling or motor vehicle collision or
motor vehicle collisions or motor vehicle accident or motor vehicle
accidents or motor vehicle crash or car accident or car accidents or car
crash or vehicular accident or vehicular accidents or vehicular
collision or vehicular collisions or vehicular crash or traffic accident or
traffic accidents or MVC or traffic crash or automobile crash or
automobile collision or automobile collisions or automobile accident
or gunshot or gun shot or firearm or firearms or stab or stabbed).ti,ab.

#17 3 and 15 and 16 4606
#18 17 and English language 2122
#19 limit 18 to yr="2020 -Current" 114

Database: Web of Science Core Collection, 1900-2020 (via Clarivate)
Search date: 3/19/2020

Search Search Strategy Results
Set
#1 TS=("nonsteroid antiinflammatory agents" or "nonsteroid 216556

antiinflammatory agent" or "nonsteroid anti-inflammatory agents" or
"nonsteroid anti-inflammatory agent" or "non-steroid antiinflammatory
agents" or "non-steroid antiinflammatory agent" or "non-steroid anti-
inflammatory agents" or "non-steroid anti-inflammatory agent" or
"nonsteroidal antiinflammatory agents" or "nonsteroidal antiinflammatory
agent" or "nonsteroidal anti-inflammatory agents" or "nonsteroidal anti-
inflammatory agent" or "non-steroidal antiinflammatory agents" or "non-
steroidal antiinflammatory agent" or "non-steroidal anti-inflammatory
agents" or "non-steroidal anti-inflammatory agent" or "nonsteroid
antiinflammatory drugs" or "nonsteroid antiinflammatory drug" or
"nonsteroid anti-inflammatory drugs" or "nonsteroid anti-inflammatory
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drug" or non-steroid antiinflammatory drugs or "non-steroid
antiinflammatory drug" or "non-steroid anti-inflammatory drugs" or "non-
steroid anti-inflammatory drug" or "nonsteroidal antiinflammatory drugs"
or "nonsteroidal antiinflammatory drug" or "nonsteroidal anti-
inflammatory drugs" or "nonsteroidal anti-inflammatory drug" or "non-
steroidal antiinflammatory drugs" or "non-steroidal antiinflammatory
drug" or "non-steroidal anti-inflammatory drugs" or "non-steroidal anti-
inflammatory drug" or NSAID or NSAIDs or apazone or aspirin or
"acetylsalicylic acid" or "salicylic acid" or salsalate or bromfenac or
celecoxib or Celebrex or dexibuprofen or dexketoprofen or diclofenac or
voltaren or aceclofenac or diflunisal or droxicam or etodolac or etoricoxib
or fenoprofen or "flufenamic acid" or flurbiprofen or ibuprofen or
ibuproxam or advil or motrin or indomethacin or indomethacin or Indocin
or ketoprofen or ketorolac or toradol or loxoprofen or "Meclofenamate
sodium" or "mefenamic acid" or "meclofenamic acid" or meloxicam or
nabumetone or naproxen or aleve or anaprox or naprelan or naprosyn or
nefopam or nimesulide or oxaprozin or parecoxib or piroxicam or
phenylbutazone or salsalate or sulindac or tenoxicam or "tiaprofenic acid"
or "tolfenamic acid" or tolmetin)

#2 TS=(Opioid or Opioids or Opiate or Opiates or Narcotic or Narcotics or 230158
Dihydroetorphine or Vicodin or acrylfentanyl or alfentanil or
alphaprodine or "beta-casomorphin" or "beta-casomorphins" or
Butorphanol or Beforal or Moradol or Stadol or Torbugesic or Dolorex or
"Buprenorphine Naloxone" or Suboxone or carfentanil or Codeine or
Ardinex or Isocodeine or crotonylfentanyl or cyclopropylfentanyl or
deltorphin or dermorphin or desomorphine or krokodil or
Dextromoramide or Pyrrolamidol or "D-Moramide" or Palfium or
Dextropropoxyphene or Propoxyphene or Darvon or dezocine or
dihydrocodeine or paramol or Rikodeine or Tiamon or Tosidrin or
Contugesic or Dicodin or Paracodin or Paracodina or Dihydromorphine
or Paramorfan or Paramorphan or Diphenoxylate or dynorphin or
dynorphins or dinorphin or dinorphins or endomorphin or Enkephalin or
eseroline or Ethylketocyclazocine or Ethylmorphine or Trachyl or
Dionine or Etorphine or Ethorphine or Fentanyl or Phentanyl or Fentanest
or Sublimaze or Duragesic or Durogesic or Fentora or Heroin or
Diacetylmorphine or Diamorphine or Diagesil or Diamorf or
Hydrocodone or Hydrocodon or Dihydrocodeinone or Dicodid or
Robidone or Hydrocon or Codinovo or Hycodan or Hycon or
Hydromorphone or Dihydromorphinone or Hydromorphon or Palladone
or Laudacon or Dilaudid or ketobemidone or cetobemidon or
Levorphanol or levodroman or levorphan or levorphanol or lofentanil or
lofentanyl or Meperidine or Pethidine or Isonipecain or Dolsin or Dolosal
or Dolin or Operidine or Dolantin or Dolargan or Lidol or Lydol or
Demerol or Dolcontral or Meptazinol or Metid or Methadone or Biodone
or Dolophine or Metadol or Metasedin or Symoron or Methadose or
Methex or Phenadone or Physeptone or Phymet or Pinadone or Amidone
or Acetylmethadol or Alphacetylmethadol or Amidolacetate or
Dimepheptanol or Levoacetylmethadol or Methadol or Acemethadone or
Levomethadyl or Morphine or Morphia or "MS Contin" or Oramorph or
Duramorph or Nalbuphine or Nubain or nocistatin or normethadone or
Opium or Papaveretum or Omnopon or Pantopon or Oxycodone or
Dihydrone or Oxycone or Dihydrohydroxycodeinone or Oxycodeinon or
Eucodal or Theocodin or Oxycontin or Pancodine or Dinarkon or
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Oxiconum or Oxymorphone or Numorphan or Opana or paracymethadol
or noracetylmethadol or Pentazocine or Lexir or Talwin or Fortral or
Phenazocine or Phenethylazocine or Phenbenzorphan or Narphen or
Phenoperidine or Fenoperidine or Lealgin or Operidine or Pirinitramide
or Piritramid or Dipidolor or Dipydolor or Promedol or
Dimethylmeperidine or Trimeperidine or Isopromedol or protopine or
fumarine or Remifentanil or Ultiva or Sufentanil or Sulfentanyl or
Sulfentanil or Sufenta or Tapentadol or Nucynta or Tilidine or Tilidate or
Tilidin or Valoron or Valerone or Tramadol or Tramundin or biodalgic or
Jutadol or Nobligan or Prontofort or Zytram or Takadol or Theradol or
Tiral or Topalgic or Tradol or Tradolpuren or Tradonal or Tralgiol or
Trama or TramaDorsch or Biokanol or Tramabeta or Tramadin or
Tramadoc or Ranitidin or Trasedal or Ultram or Xymel or Zamudol or
Zumalgic or Zydol or Tramadura or Tramagetic or Tramagit or Tramake
or Tramal or Tramex or Adolonta or Contramal or Amadol or Skudexa
Abstral or Actiq or Anexsia or Avinza or Butrans or co-gesic or Demerol
or Dolophine or embeda or Exalgo or Fentora or hycet or hydromet or
Hysingla or Kadian or liquicet or Lorcet or Lortab or Norco or Nucynta
or Onsolis or Oramorph or oxycet or Oxaydo or Oxycontin or Percocet or
Percodan or rezira or Roxanol or Roxicet or sublimaze or targiniq or
tussionex or tuzistra or xtampza or Vicodin or vicoprofen or vituz or
xartemis or xodol or Zohydro or zolvit or zutripro or zydone)

#3

#1 OR #2

437376

#4

TS=(orthopedic or orthopedics or orthopaedic or orthopaedics or
acetabuloplasty or acetabuloplasties or amputation or amputations or
amputate or amputates or amputated or amputating or hemipelvectomy or
hemipelvectomies or arthrodesis or arthrodeses or arthroplasties or
hemiarthroplasty or hemiarthroplasties or bone grafting or arthroscopy or
arthroscopies or arthroscopic or joint capsule release or bone lengthening
or Ilizarov Technique or Ilizarov Method or distraction osteogenesis or
bone transplantation or bone transplant or bone transplants)

364525

#5

TS=(fracture or fractures or meniscectomy or meniscectomies or
osteotomy or osteotomies or tenodesis or tenodeses or tenotomy or
tenotomies or tendon release)

542419

#6

TS=(fixation or fixations or reduction or reductions)

2221605

#7

#5 AND #6

73,251

#8

TS=(cranial or cranium or jaw or mandible or maxillofacial or maxilla-
mandibular or orthognathic or vertebrae or vertebral or lumbar or thoracic
or cervical or ilium or ilial or iliac wing or ischial or ischium or sacral or
sacrum or pelvic or pelvis or pubis or symphysis or acetabulum or
acetabular or ankle or ankles or calcaneus or foot or feet or midfoot or
forefoot or femur or femurs or femoral or tibia or tibias or fibula or
fibulas or tibial or knee or knees or patella or patellar or hip or hips or
intervertebral or atlanto-axial or gleno-humeral or glenohumeral or
shoulder or shoulders or humerus or humeral or ulnar or ulna or radius or
radial or forearm or forearms or scapula or scapulas or scapular or costal
or intracostal or intercostal or clavicle or clavicles or clavicular or
sternum or sternums or sternal or elbow or elbows or wrist or wrists or
hand or hands or interphalangeal or inter-phalangeal or tarsal or tarsals or
metatarsal or metatarsals or carpal or phalanges or bone or bones or
skeletal or skeleton or skeletons or fracture or fractures or intramedullary
or joint or joints or limb or limbs or costochondral or cartilage or rib or
ribs or talus or talar or metacarpal or carpal or tendon or tendons or

5103644
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ligament or ligaments or muscle or muscles or ACL or meniscus or
meniscal or intraarticular or intra-articular or synovial or synovium)

#9

TS=(electrosurgery or electrosurgeries or electrosurgical or radiosurgery
or radiosurgeries or radiosurgical or surgery or surgeries or surgical or
operative or operation or operations or dissect or dissected or dissection
or dissections or dissecting or microdissect or microdissected or
microdissection or microdissections or microdissecting or cauter or
cauterization or cauterizations or cauterize or cauterizes or cauterized or
transplant or transplants or transplanting or transplanted or transplantation
or implant or implants or implanted or implanting or implantation or
implantations or graft or grafted or grafts or grafting or homograft or
homografted or homografts or homografting or allograft or allografts or
allografting or allografted or xenograft or xenografts or xenografted or
xenografting or autograft or autografts or autografted or autografting or
prostheses or prosthesis or prosthetic or bypass or rod or rods or
intramedullary nail or intramedullary nails or IM nail or IM nails or
cephalomedullary nail or cephalomedullary nails or screw or screws or
pin or pins or cage or cages or diversion or drainage or drain or drained or
draining or drains or debride or debrides or debridement or fuse or fused
or fusing or fusion or fusions or traction or tractions or mobilization or
mobilisation or manipulation or manipulations or revascularize or
revascularized or revascularization or revascularizations or revascularizes
or replacement or replacements or lengthen or lengthens or lengthening or
distraction or fixation or fixations or fixate or fixated or fixating or
nonunion or ORIF or reduction or reductions or salvage or salvages or
salvaging or reconstruct or reconstructs or reconstruction or
reconstructions or reconstructed or harvest or harvests or harvested or
harvesting)

8322678

#10

#8 AND #9

1416713

#11

#4 OR #7 OR #10

1492836

#12

TS= (pain or pains or painful)

641299

#13

TS=(musculoskeletal or MSK or cartilage or cartilages or fibrocartilage
or Fibrocartilages or fascia or fascial or ligament or ligaments or
connective tissue or connective tissues or enthesis or entheses or muscular
or bone or bones or joint or joints or tendon or tendons or meniscus or
meniscal or spine or spinal or low back or lower back or upper back or
lumbar or vertebrae or vertebral or intervertebral or disc or discs or
cervical or thoracic or pelvis or pelvic or neck or arm or arms or elbow or
elbows or shoulder or shoulders or glenohumeral or glenohumerous or
wrist or wrists hand or hands or carpal or metacarpal or palmar or
interphalangeal or phalanges or finger or fingers or knuckle or knuckles
or rotator or sacroiliac or rib or ribs or flank or flanks or diaphragm or
clavicle or sternum or sternal or chest or hip or hips or leg or legs or knee
or knees or ankle or ankles or foot or feet or tarsal or metatarsals or
plantar or toe or toes or myofascial or tendon or tendons or jaw or jaws or
mandible or mandibular or skull or skulls or cranium or cranial or
extremity or extremities or limb or limbs)

4998451

#14

#12 AND #13

336757

#15

#11 OR #14

1708090

#16

TS=(trauma or traumas or traumatic or polytrauma or barotrauma or
injury or injuries or injured or injure or injuring or wound or wounds or
wounded or dislocation or dislocations or dislocate or dislocates or
dislocated or diastasis or rupture or ruptures or ruptured or impingement

3207828
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or impingements or disarticulation or disarticulations or disarticulated or
disarticulate or disarticulates or disarticulating or sprain or sprains or
sprained or tear or tears or torn or whiplash or blunt or crush or crushed
or penetrate or penetrates or penetrating or penetrated or penetration or
nonpenetrating or non penetrating or fracture or fractures or fractured or
nonunion or malunited or lacerate or lacerates or lacerated or laceration or
lacerations or perforation or perforations or perforate or perforates or
perforated or falls or falling or motor vehicle collision or motor vehicle
collisions or motor vehicle accident or motor vehicle accidents or motor
vehicle crash or car accident or car accidents or car crash or vehicular
accident or vehicular accidents or vehicular collision or vehicular
collisions or vehicular crash or traffic accident or traffic accidents or
MVC or traffic crash or automobile crash or automobile collision or
automobile collisions or automobile accident or gunshot or gun shot or
firearm or firearms or stab or stabbed)

#17 #3 AND #15 AND #16 9216
#18 #17 AND LANGUAGE: English 8815
#19 #18 AND DOCUMENT TYPE: Article 7471

Search update: Web of Science Core Collection, 1900-2021

Search date: 2/25/2021

Search Search Strategy Results
Set
#1 TS=("nonsteroid antiinflammatory agents" or "nonsteroid 228133

antiinflammatory agent" or "nonsteroid anti-inflammatory agents" or
"nonsteroid anti-inflammatory agent" or "non-steroid antiinflammatory
agents" or "non-steroid antiinflammatory agent" or "non-steroid anti-
inflammatory agents" or "non-steroid anti-inflammatory agent" or
"nonsteroidal antiinflammatory agents" or "nonsteroidal antiinflammatory
agent" or "nonsteroidal anti-inflammatory agents" or "nonsteroidal anti-
inflammatory agent" or "non-steroidal antiinflammatory agents" or "non-
steroidal antiinflammatory agent" or "non-steroidal anti-inflammatory
agents" or "non-steroidal anti-inflammatory agent" or "nonsteroid
antiinflammatory drugs" or "nonsteroid antiinflammatory drug" or
"nonsteroid anti-inflammatory drugs" or "nonsteroid anti-inflammatory
drug" or non-steroid antiinflammatory drugs or "non-steroid
antiinflammatory drug" or "non-steroid anti-inflammatory drugs" or "non-
steroid anti-inflammatory drug" or "nonsteroidal antiinflammatory drugs"
or "nonsteroidal antiinflammatory drug" or "nonsteroidal anti-
inflammatory drugs" or "nonsteroidal anti-inflammatory drug" or "non-
steroidal antiinflammatory drugs" or "non-steroidal antiinflammatory
drug" or "non-steroidal anti-inflammatory drugs" or "non-steroidal anti-
inflammatory drug" or NSAID or NSAIDs or apazone or aspirin or
"acetylsalicylic acid" or "salicylic acid" or salsalate or bromfenac or
celecoxib or Celebrex or dexibuprofen or dexketoprofen or diclofenac or
voltaren or aceclofenac or diflunisal or droxicam or etodolac or etoricoxib
or fenoprofen or "flufenamic acid" or flurbiprofen or ibuprofen or
ibuproxam or advil or motrin or indomethacin or indomethacin or Indocin
or ketoprofen or ketorolac or toradol or loxoprofen or "Meclofenamate
sodium" or "mefenamic acid" or "meclofenamic acid" or meloxicam or
nabumetone or naproxen or aleve or anaprox or naprelan or naprosyn or
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nefopam or nimesulide or oxaprozin or parecoxib or piroxicam or
phenylbutazone or salsalate or sulindac or tenoxicam or "tiaprofenic acid"
or "tolfenamic acid" or tolmetin)

#2

TS=(Opioid or Opioids or Opiate or Opiates or Narcotic or Narcotics or
Dihydroetorphine or Vicodin or acrylfentanyl or alfentanil or
alphaprodine or "beta-casomorphin" or "beta-casomorphins" or
Butorphanol or Beforal or Moradol or Stadol or Torbugesic or Dolorex or
"Buprenorphine Naloxone" or Suboxone or carfentanil or Codeine or
Ardinex or Isocodeine or crotonylfentanyl or cyclopropylfentanyl or
deltorphin or dermorphin or desomorphine or krokodil or
Dextromoramide or Pyrrolamidol or "D-Moramide" or Palfium or
Dextropropoxyphene or Propoxyphene or Darvon or dezocine or
dihydrocodeine or paramol or Rikodeine or Tiamon or Tosidrin or
Contugesic or Dicodin or Paracodin or Paracodina or Dihydromorphine
or Paramorfan or Paramorphan or Diphenoxylate or dynorphin or
dynorphins or dinorphin or dinorphins or endomorphin or Enkephalin or
eseroline or Ethylketocyclazocine or Ethylmorphine or Trachyl or
Dionine or Etorphine or Ethorphine or Fentanyl or Phentanyl or Fentanest
or Sublimaze or Duragesic or Durogesic or Fentora or Heroin or
Diacetylmorphine or Diamorphine or Diagesil or Diamorf or
Hydrocodone or Hydrocodon or Dihydrocodeinone or Dicodid or
Robidone or Hydrocon or Codinovo or Hycodan or Hycon or
Hydromorphone or Dihydromorphinone or Hydromorphon or Palladone
or Laudacon or Dilaudid or ketobemidone or cetobemidon or
Levorphanol or levodroman or levorphan or levorphanol or lofentanil or
lofentanyl or Meperidine or Pethidine or Isonipecain or Dolsin or Dolosal
or Dolin or Operidine or Dolantin or Dolargan or Lidol or Lydol or
Demerol or Dolcontral or Meptazinol or Metid or Methadone or Biodone
or Dolophine or Metadol or Metasedin or Symoron or Methadose or
Methex or Phenadone or Physeptone or Phymet or Pinadone or Amidone
or Acetylmethadol or Alphacetylmethadol or Amidolacetate or
Dimepheptanol or Levoacetylmethadol or Methadol or Acemethadone or
Levomethadyl or Morphine or Morphia or "MS Contin" or Oramorph or
Duramorph or Nalbuphine or Nubain or nocistatin or normethadone or
Opium or Papaveretum or Omnopon or Pantopon or Oxycodone or
Dihydrone or Oxycone or Dihydrohydroxycodeinone or Oxycodeinon or
Eucodal or Theocodin or Oxycontin or Pancodine or Dinarkon or
Oxiconum or Oxymorphone or Numorphan or Opana or paracymethadol
or noracetylmethadol or Pentazocine or Lexir or Talwin or Fortral or
Phenazocine or Phenethylazocine or Phenbenzorphan or Narphen or
Phenoperidine or Fenoperidine or Lealgin or Operidine or Pirinitramide
or Piritramid or Dipidolor or Dipydolor or Promedol or
Dimethylmeperidine or Trimeperidine or Isopromedol or protopine or
fumarine or Remifentanil or Ultiva or Sufentanil or Sulfentanyl or
Sulfentanil or Sufenta or Tapentadol or Nucynta or Tilidine or Tilidate or
Tilidin or Valoron or Valerone or Tramadol or Tramundin or biodalgic or
Jutadol or Nobligan or Prontofort or Zytram or Takadol or Theradol or
Tiral or Topalgic or Tradol or Tradolpuren or Tradonal or Tralgiol or
Trama or TramaDorsch or Biokanol or Tramabeta or Tramadin or
Tramadoc or Ranitidin or Trasedal or Ultram or Xymel or Zamudol or
Zumalgic or Zydol or Tramadura or Tramagetic or Tramagit or Tramake
or Tramal or Tramex or Adolonta or Contramal or Amadol or Skudexa
Abstral or Actiq or Anexsia or Avinza or Butrans or co-gesic or Demerol
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or Dolophine or embeda or Exalgo or Fentora or hycet or hydromet or
Hysingla or Kadian or liquicet or Lorcet or Lortab or Norco or Nucynta
or Onsolis or Oramorph or oxycet or Oxaydo or Oxycontin or Percocet or
Percodan or rezira or Roxanol or Roxicet or sublimaze or targiniq or
tussionex or tuzistra or xtampza or Vicodin or vicoprofen or vituz or
xartemis or xodol or Zohydro or zolvit or zutripro or zydone)

#3

#1 OR #2

461538

#4

TS=(orthopedic or orthopedics or orthopaedic or orthopaedics or
acetabuloplasty or acetabuloplasties or amputation or amputations or
amputate or amputates or amputated or amputating or hemipelvectomy or
hemipelvectomies or arthrodesis or arthrodeses or arthroplasties or
hemiarthroplasty or hemiarthroplasties or bone grafting or arthroscopy or
arthroscopies or arthroscopic or joint capsule release or bone lengthening
or Ilizarov Technique or Ilizarov Method or distraction osteogenesis or
bone transplantation or bone transplant or bone transplants)

386948

#5

TS=(fracture or fractures or meniscectomy or meniscectomies or
osteotomy or osteotomies or tenodesis or tenodeses or tenotomy or
tenotomies or tendon release)

581044

#6

TS=(fixation or fixations or reduction or reductions)

2393654

#7

#5 AND #6

79280

#8

TS=(cranial or cranium or jaw or mandible or maxillofacial or maxilla-
mandibular or orthognathic or vertebrae or vertebral or lumbar or thoracic
or cervical or ilium or ilial or iliac wing or ischial or ischium or sacral or
sacrum or pelvic or pelvis or pubis or symphysis or acetabulum or
acetabular or ankle or ankles or calcaneus or foot or feet or midfoot or
forefoot or femur or femurs or femoral or tibia or tibias or fibula or
fibulas or tibial or knee or knees or patella or patellar or hip or hips or
intervertebral or atlanto-axial or gleno-humeral or glenohumeral or
shoulder or shoulders or humerus or humeral or ulnar or ulna or radius or
radial or forearm or forearms or scapula or scapulas or scapular or costal
or intracostal or intercostal or clavicle or clavicles or clavicular or
sternum or sternums or sternal or elbow or elbows or wrist or wrists or
hand or hands or interphalangeal or inter-phalangeal or tarsal or tarsals or
metatarsal or metatarsals or carpal or phalanges or bone or bones or
skeletal or skeleton or skeletons or fracture or fractures or intramedullary
or joint or joints or limb or limbs or costochondral or cartilage or rib or
ribs or talus or talar or metacarpal or carpal or tendon or tendons or
ligament or ligaments or muscle or muscles or ACL or meniscus or
meniscal or intraarticular or intra-articular or synovial or synovium)

5419199

#9

TS=(electrosurgery or electrosurgeries or electrosurgical or radiosurgery
or radiosurgeries or radiosurgical or surgery or surgeries or surgical or
operative or operation or operations or dissect or dissected or dissection
or dissections or dissecting or microdissect or microdissected or
microdissection or microdissections or microdissecting or cauter or
cauterization or cauterizations or cauterize or cauterizes or cauterized or
transplant or transplants or transplanting or transplanted or transplantation
or implant or implants or implanted or implanting or implantation or
implantations or graft or grafted or grafts or grafting or homograft or
homografted or homografts or homografting or allograft or allografts or
allografting or allografted or xenograft or xenografts or xenografted or
xenografting or autograft or autografts or autografted or autografting or
prostheses or prosthesis or prosthetic or bypass or rod or rods or
intramedullary nail or intramedullary nails or IM nail or IM nails or

8914771
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cephalomedullary nail or cephalomedullary nails or screw or screws or
pin or pins or cage or cages or diversion or drainage or drain or drained or
draining or drains or debride or debrides or debridement or fuse or fused
or fusing or fusion or fusions or traction or tractions or mobilization or
mobilisation or manipulation or manipulations or revascularize or
revascularized or revascularization or revascularizations or revascularizes
or replacement or replacements or lengthen or lengthens or lengthening or
distraction or fixation or fixations or fixate or fixated or fixating or
nonunion or ORIF or reduction or reductions or salvage or salvages or
salvaging or reconstruct or reconstructs or reconstruction or
reconstructions or reconstructed or harvest or harvests or harvested or
harvesting)

#10

#8 AND #9

1515047

#11

#4 OR #7 OR #10

1596642

#12

TS= (pain or pains or painful)

694211

#13

TS=(musculoskeletal or MSK or cartilage or cartilages or fibrocartilage
or Fibrocartilages or fascia or fascial or ligament or ligaments or
connective tissue or connective tissues or enthesis or entheses or muscular
or bone or bones or joint or joints or tendon or tendons or meniscus or
meniscal or spine or spinal or low back or lower back or upper back or
lumbar or vertebrae or vertebral or intervertebral or disc or discs or
cervical or thoracic or pelvis or pelvic or neck or arm or arms or elbow or
elbows or shoulder or shoulders or glenohumeral or glenohumerous or
wrist or wrists hand or hands or carpal or metacarpal or palmar or
interphalangeal or phalanges or finger or fingers or knuckle or knuckles
or rotator or sacroiliac or rib or ribs or flank or flanks or diaphragm or
clavicle or sternum or sternal or chest or hip or hips or leg or legs or knee
or knees or ankle or ankles or foot or feet or tarsal or metatarsals or
plantar or toe or toes or myofascial or tendon or tendons or jaw or jaws or
mandible or mandibular or skull or skulls or cranium or cranial or
extremity or extremities or limb or limbs)

5321249

#14

#12 AND #13

364490

#15

#11 OR #14

1828378

#16

TS=(trauma or traumas or traumatic or polytrauma or barotrauma or
injury or injuries or injured or injure or injuring or wound or wounds or
wounded or dislocation or dislocations or dislocate or dislocates or
dislocated or diastasis or rupture or ruptures or ruptured or impingement
or impingements or disarticulation or disarticulations or disarticulated or
disarticulate or disarticulates or disarticulating or sprain or sprains or
sprained or tear or tears or torn or whiplash or blunt or crush or crushed
or penetrate or penetrates or penetrating or penetrated or penetration or
nonpenetrating or non penetrating or fracture or fractures or fractured or
nonunion or malunited or lacerate or lacerates or lacerated or laceration or
lacerations or perforation or perforations or perforate or perforates or
perforated or falls or falling or motor vehicle collision or motor vehicle
collisions or motor vehicle accident or motor vehicle accidents or motor
vehicle crash or car accident or car accidents or car crash or vehicular
accident or vehicular accidents or vehicular collision or vehicular
collisions or vehicular crash or traffic accident or traffic accidents or
MVC or traffic crash or automobile crash or automobile collision or
automobile collisions or automobile accident or gunshot or gun shot or
firearm or firearms or stab or stabbed)

3439338

#17

#3 AND #15 AND #16

9920
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#18 #17 AND LANGUAGE: English 9501
#19 #18 AND DOCUMENT TYPE: Article 9279
#20 #19 AND IC Timespan=2020-2021 840
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