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Take-Home Points

e RTSA is an effective treatment for rotator cuff tear arthropathy (the most common reason patients undergo
RTSA).

e While there has been a plethora of literature surrounding outcomes of RTSA over the past several years, the
methodological quality of this literature has been limited.

¢ Similarly, this study found the number of publications surrounding RTSA is increasing each year while the
average methodological quality of these studies is decreasing.

¢ Females undergo RTSA more commonly than males, and the average age of patients undergoing RTSA is 71
years.

¢ Interestingly, patients’ postoperative external rotation was higher in studies out of North America
compared to other continents. Further research into this area is needed to understand more about this
finding.

Reverse total shoulder arthroplasty (RTSA) is a common procedure with indications including rotator cuff tear

arthropathy, proximal humerus fractures, and others."% Studies have shown excellent, reliable, short- and mid-
term outcomes in patients treated with RTSA for various indications.** Al-Hadithy and colleagues® reviewed 41
patients who underwent RTSA for pseudoparalysis secondary to rotator cuff tear arthropathy and, at a mean
follow-up of 5 years, found significant improvements in range of motion (ROM) as well as age-adjusted Constant
and Oxford Outcome scores. Similarly, Ross and colleagues’ evaluated outcomes of RTSA in 28 patients in whom
RTSA was performed for 3- or 4-part proximal humerus fractures, and found both good clinical and radiographic
outcomes with no revision surgeries at a mean follow-up of 54.9 months. RTSA is performed across the world, with

specific implant designs, specifically humeral head inclination, but is more common in some areas when compared

with others.3'&9
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The number of RTSAs performed has steadily increased over the past 20 years, with recent estimates of

approximately 20,000 RTSAs performed in the United States in 2011.011 However, there is little information
about the similarities and differences between those patients undergoing RTSA in various parts of the world
regarding surgical indications, patient demographics, and outcomes. The purpose of this study is to perform a
systematic review and meta-analysis of the RTSA body of literature to both identify and compare characteristics of
studies published (level of evidence, whether a conflict of interest existed), patients analyzed (age, gender), and
surgical indications performed across both continents and countries. Essentially, the study aims to answer the
question, "Across the world, are we treating the same patients?" The authors hypothesized that there would be no
significant differences in RTSA publications, subjects, and indications based on both the continent and country of
publication.

Methods

A systematic review was conducted according to PRISMA (Preferred Reporting Items for Systematic reviews and
Meta-Analyses) guidelines using a PRISMA checklist.” A systematic review registration was performed using
PROSPERO, the international prospective register of systematic reviews (registration number
CRD42014010578)." Two reviewers independently conducted the search on March 25, 2014, using the following
databases: Medline, Cochrane Central Register of Controlled Trials, SportDiscus, and CINAHL. The electronic
search citation algorithm utilized was: (((((reverse[Title/Abstract]) AND shoulder[Title/Abstract]) AND
arthroplasty[Title/Abstract]) NOT arthroscopic[Title/Abstract]) NOT cadaver[Title/Abstract]) NOT
biomechanical[Title/Abstract]. English language Level I to IV evidence (2011 update by the Oxford Centre for
Evidence-Based Medicine") clinical studies were eligible. Medical conference abstracts were ineligible for
inclusion. All references within included studies were cross-referenced for inclusion if missed by the initial search
with any additionally located studies screened for inclusion. Duplicate subject publications within separate unique
studies were not reported twice, but rather the study with longer duration follow-up or, if follow-up was equal, the
study with the greater number of patients was included. Level V evidence reviews, letters to the editor, basic
science, biomechanical and cadaver studies, total shoulder arthroplasty (TSA) papers, arthroscopic shoulder
surgery papers, imaging, surgical techniques, and classification studies were excluded.

A total of 255 studies were identified, and, after implementation of the exclusion criteria, 103 studies were
included in the final analysis (Figure 1). Subjects of interest in this systematic review underwent RTSA for one of
many indications including rotator cuff tear arthropathy, osteoarthritis, rheumatoid arthritis, posttraumatic
arthritis, instability, revision from a previous RTSA for instability, infection, acute proximal humerus fracture,
revision from a prior proximal humerus fracture, revision from a prior hemiarthroplasty, revision from a prior TSA,
osteonecrosis, pseudoparalysis, tumor, and a locked shoulder dislocation. There was no minimum follow-up or
rehabilitation requirement. Study and subject demographic parameters analyzed included year of publication,
years of subject enrollment, presence of study financial conflict of interest, number of subjects and shoulders,
gender, age, body mass index, diagnoses treated, and surgical positioning. Clinical outcome scores sought were
the DASH (Disability of the Arm, Shoulder, and Hand), SPADI (Shoulder Pain And Disability Index), Absolute
Constant, ASES (American Shoulder and Elbow Score), KSS (Korean Shoulder Score), SST-12 (Simple Shoulder
Test), SF-12 (12-item Short Form), SF-36 (36-item Short Form), SSV (Subjective Shoulder Value), EQ-5D
(EuroQol-5 Dimension), SANE (Single Assessment Numeric Evaluation), Rowe Score for Instability, Oxford
Instability Score, UCLA (University of California, Los Angeles) activity score, Penn Shoulder Score, and VAS
(visual analog scale). In addition, ROM (forward elevation, abduction, external rotation, internal rotation) was
analyzed. Radiographs and magnetic resonance imaging data were extracted when available. The methodological
quality of the study was evaluated using the MCMS (Modified Coleman Methodology Score).”
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Statistical Analysis

First, the number of publications per year, level of evidence, and Modified Coleman Methodology Score were
tested for association with the calendar year using linear regression. Second, demographic data were tested for
association with the continent using Pearson’s chi-square test or ANOVA. Third, indications were tested for
association with the continent using Fisher’s exact test. Finally, clinical outcome scores and ROM were tested for
association with the continent using ANOVA. Statistical significance was extracted from studies when available.
Statistical significance was defined as P < .05.

Results

There were 103 studies included in the analysis (Figure 1). A total of 8973 patients were included, 62% of whom
were female with a mean age of 70.9 = 6.7 years (Table 1). The average follow-up was 34.3 = 19.3 months. North
America had the overall greatest total number of publications on RTSA, followed by Europe (Figure 2). The total
yearly number of publications increased by a mean of 1.95 publications each year (P < .001). There was no
association between the mean level of evidence with the year of publication (P = .296) (Figure 3). Overall, the
rating of studies was poor for the MCMS (mean 36.9 + 8.7). The MCMS decreased each year by a mean of 0.76
points (P = .037) (Figure 4).

In studies that reported press-fit vs cemented prostheses, the highest percentage of press-fit prostheses compared
with cemented prostheses was seen in Australia (84% press-fit), whereas the highest percentage of cemented
prostheses was seen in North America (89% cemented). A higher percentage of studies from North America had a
financial conflict of interest (COI) than did those from other countries (54% had a COI).

Rotator cuff tear arthropathy was the most common indication for RTSA overall in 5459 patients, followed by
pseudoparalysis in 1352 patients (Tables 2 and 3). While studies in North America reported rotator cuff tear
arthropathy as the indication for RTSA in 4418 (75.8%) patients, and pseudoparalysis as the next most common
indication in 535 (9.2%) patients, studies from Europe reported rotator cuff tear arthropathy as the indication in
895 (33.5%) patients, and pseudoparalysis as the indication in 795 (29.7%) patients. Studies from Asia also had a
relatively even split between rotator cuff tear arthropathy and pseudoparalysis (45.3% vs 37.8%), whereas those
from Australia were mostly rotator cuff tear arthropathy (77.7%).

The ASES, SST-12, and VAS scores were the most frequently reported outcome scores in studies from North

America, whereas the Absolute Constant score was the most common score reported in studies from Europe

(Table 4). Studies from North America reported significantly higher postoperative external rotation (34.1° +
13.3°vs 19.3° £ 8.9°) (P < .001) and a greater change in flexion (69.0° £ 24.5° vs 56.3° +/- 11.3°) (P = .004)
compared with studies from Europe (Table 5).

Discussion

RTSA is a common procedure performed in many different areas of the world for a variety of indications. The
study hypotheses were partially confirmed, as there were no significant differences seen in the characteristics of
the studies published and patients analyzed; although, the majority of studies from North America reported
rotator cuff tear arthropathy as the primary indication for RTSA, whereas studies from Europe were split between
rotator cuff tear arthropathy and pseudoparalysis as the primary indication. Hence, based on the current
literature the study proved that we are treating the same patients. Despite this finding, we may be treating them
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RTSA has become a standard procedure in the United States, with >20,000 RTSAs performed in 2011.10 This
number will continue to increase as it has over the past 20 years given the aging population in the United States,

as well as the expanding indications for RTSA.M! Indications of RTSA have become broad, although the main
indication remains as rotator cuff tear arthropathy (>60% of all patients included in this study), and

pseudoparalysis (>15% of all patients included in this study). Results for RTSA for rotator cuff tear arthropathy

and pseudoparalysis have been encouraging.f’ﬂ Frankle and colleagues'® evaluated 60 patients who underwent

RTSA for rotator cuff tear arthropathy at a minimum of 2 years follow-up (average, 33 months). The authors found
significant improvements in all measured clinical outcome variables (P < .0001) (ASES, mean function score,
mean pain score, and VAS) as well as ROM, specifically forward flexion increased from 55° to 105.1°, and
abduction increased from 41.4° to 101.8°. Similarly, Werner and colleagues'’ evaluated 58 consecutive patients
who underwent RTSA for pseudoparalysis secondary to irreparable rotator cuff dysfunction at a mean follow-up of
38 months. Overall, significant improvements (P < .0001) were seen in the SSV score, relative Constant score, and
Constant score for pain, active anterior elevation (42° to 100° following RTSA), and active abduction (43° to 90°
following RTSA).

It is essential to understand the similarities and differences between patients undergoing RTSA in different parts
of the world so the literature from various countries can be compared between regions, and conclusions
extrapolated to the correct patients. For example, an interesting finding in this study is that the majority of
patients in North America have their prosthesis cemented whereas the majority of patients in Australia have their
prosthesis press-fit. While the patients each continent is treating are not significantly different (mostly older
women), the difference in surgical technique could have implications in long- or short-term functional outcomes.
Prior studies have shown no difference in axial micromotion between cemented and press-fit humeral components,
but the clinical implications surrounding this are not well defined.”” Small series comparing cementless to
cemented humeral prosthesis in RTSA have found no significant differences in clinical outcomes or postoperative
ROM, but larger series are necessary to validate these outcomes.” However, studies have shown lower rates of
postoperative infections in patients who receive antibiotic-loaded cement compared with those who receive plain
bone cement following RTSA.>

Similarly, as the vast majority of patients in North America had an RTSA for rotator cuff arthropathy (75.8%)
whereas those from Europe had RTSA almost equally for rotator cuff arthropathy (33.5%) and pseudoparalysis
(29.7%), one must ensure similar patient populations before attempting to extrapolate results of a study from a

different country to patients in other areas. Fortunately, the clinical results following RTSA for either indication

have been good.ﬁ'ﬂ'2

One final point to consider is the cost effectiveness of the implant. Recent evidence has shown that RTSA is
associated with a higher risk for in-hospital death, multiple perioperative complications, prolonged hospital stay,
and increased hospital cost when compared with TSA.” This data may be biased as the patient selection for RTSA
varies from that of TSA, but it is a point that must be considered. Other studies have shown that an RTSA is a cost-
effective treatment option for treating patients with rotator cuff tear arthropathy, and is a more cost-effective

option in treating rotator cuff tear arthropathy than hemiarthroplastyﬁ'& Similarly, RTSA offers a more cost-
effective treatment option with better outcomes for patients with acute proximal humerus fractures when
compared with open reduction internal fixation and hemiarthroplasty.”” However, TSA is a more cost-effective
treatment option than RTSA for patients with glenohumeral osteoarthritis.” With changing reimbursement in
healthcare, surgeons must scrutinize not only anticipated outcomes with specific implants but the cost
effectiveness of these implants as well. Further cost analysis studies are necessary to determine the ideal
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Limitations

Despite its extensive review of the literature, this study had several limitations. While 2 independent authors
searched for studies, it is possible that some studies were missed during the search process, introducing possible
selection bias. No abstracts or unpublished works were included which could have introduced publication bias.
Several studies did not report all variables the authors examined, and this could have skewed some of the results
since the reporting of additional variables could have altered the data to show significant differences in some
measured variables. As outcome measures for various pathologies were not compared, conclusions cannot be
drawn on the best treatment option for various indications. As case reports were included, this could have lowered
both the MCMS as well as the average in studies reporting outcomes. Furthermore, given the overall poor quality
of the underlying data available for this study, the validity/generalizability of the results could be limited as the
level of evidence of this systematic review is only as high as the studies it includes. There are subtle differences
between rotator cuff arthropathy and pseudoparalysis, and some studies may have classified patients differently
than others, causing differences in indications. Finally, as the primary goal of this study was to report on
demographics, no evaluation of concomitant pathology at the time of surgery or rehabilitation protocols was
performed.

Conclusion

The quantity, but not the quality of RTSA studies is increasing. Indications for RTSA varied by continent although
most patients underwent RTSA for rotator cuff arthropathy. The majority of patients undergoing RTSA are female
over the age of 60 years for a diagnosis of rotator cuff arthropathy with pseudoparalysis.

This paper will be judged for the Resident Writer's Award.

Key Info

Figures/Tables

Figures / Tables:

erickson0918 fl.jpg

Apr 2019 The American Journal of Orthopedics © 6


https://www.amjorthopedics.com/file/erickson0918f1jpg

AJ The American Journal
of Orthopedics

Potentially relevant studies =
identified and screened o
N =255 %
Y §
Potentially relevant clinical studies Biomechanical, Technigue,
identified and screened Level V evidence studies
N =140 N=115
g
3
Y §
Potentially relevant studies Did not separate out RTSA from 5
identified and screened other shoulder procedures (TSA) «
N=135 N=5
A4 E
Potentially relevant studies ! . g
identified and screened DUpfests Eftisnts =
N=13
N =122
Y 5
- . 2
Stucles Induced or el anakysi No data on indcations §
N review N e 19 o
N =103 = E

Figure 1. Preferred Reporting ltems for Systematic reviews and Meta-Analyses (PRISMA) flowchart demonstrating search

strategy.
Abbreviations: RTSA, reverse total shoulder arthroplasty; TSA, total shoulder arthroplasty.
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Figure 2. Reverse total shoulder arthroplasty publications by continent.
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Figure 3. Level of evidence. There was no association between mean level of evidence with the year of publication (P = .296).
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Figure 4. Modified Coleman Methodology Score (MCMS). MCMS decreased by a mean of 0.76 points with each increasing year

(P=.037).

Table 1. Demographic Data by Continent

Number of studies
Number of subjects
Level of evidence
II
111
I\Y
Mean MCMS
Institutional collaboration
Multi-center
Single-center
Financial conflict of interest
Present
Not present
Not reported
Sex
Male
Female
Mean age (years)
Minimum age (mean across
studies)
Maximum age (mean across
studies)

North America Europe

52
6158

5 (10%)
10 (19%)
37 (71%)
34684

7 (14%)
45 (86%)

28 (54%)
19 (37%)
5 (10%)

2157 (38%)
3520 (62%)
71.3£5.6

56.9 +12.8

82.1 8.6

Asia Australia
43 4 4
2609 51 155
3 (7%) 0 (0%) 0 (0%)
4 (9%) 0 (0%) 1(25%)
36 (84%) 4 (100%) 3 (75%)
40.2 £8.0 32.512.4 345 +6.6
6 (14%) 0 (0%) 0 (0%)
37 (86%) 4 (100%) 4 (100%)
15(35%) 0 (0%) 0 (0%)
16 (37%) 4 (100%) 4 (100%)
12 (28%) 0 (0%) 0 (0%)

1026 (39%)13 (25%) 61 (39%)
1622 (61%)38 (75%) 94 (61%)
70.1 £7.9 68.1 £5.376.9 = 3.0

Total P-value
103 -
8973 -
0.693
8 (8%)
15 (15%)
80 (78%)
36.9 + 8.7 0.010
1.000
13 (13%)
90 (87%)
0.005
43 (42%)
43 (42%)
17 (17%)
N/A
3257 (38%)
5274 (62%)
70.9 + 6.7 0.191

52.8 +£15.762.8 = 6.268.0 = 12.155.6 = 14.30.160

83.0 5.5 73.0+9.485.0+7.9

82.2+7.6 0.079
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Mean length of follow-up

26.5 = 13.7 43.1 £21.729.4 £ 7.934.2 £ 16.634.3 £ 19.3<0.001
(months)
Prosthesis type N/A
Cemented 988 (89%) 969 (72%) 0 (0%) 8 (16%) 1965 (78%)
Press fit 120 (11%) 379 (28%) 0 (0%) 41 (84%) 540 (22%)

Abbreviations: MCMS, Modified Coleman Methodology Score; N/A, not available.

Table 2. Number (Percent) of Studies With Each Indication by Continent

North America Europe Asia AustraliaTotal P-value

Rotator cuff arthropathy 29 (56%) 19 (44%)3 (75%)3 (75%) 54 (52%) 0.390
Osteoarthritis 4 (8%) 10 (23%)1 (25%)1 (25%) 16 (16%) 0.072
Rheumatoid arthritis 9 (17%) 10 (23%)0 (0%) 2 (50%) 21 (20%) 0.278
Post-traumatic arthritis 3 (6%) 5(12%) 0(0%) 1 (25%) 9(9%) 0.358
Instability 6 (12%) 3(7%) 0(0%) 1(25%) 10 (10%) 0.450
Revision of previous RTSA for instability 5(10%) 12%) 0(0%) 1(25%) 7 (7%) 0.192
Infection 4 (8%) 1(2%) 1(25%)0(0%) ©6(6%) 0.207
gggiﬁlﬁed acute proximal humerus 9 (17%) 5(12%) 1 (25%)1 (25%) 16 (16%)0.443
Acute 2-part proximal humerus fracture 0 (0%) 0(0%) 0(0%) 0(0%) 0(0%) N/A
Acute 3-part proximal humerus fracture 2 (4%) 0(0%) 0(0%) 0(0%) 22%) 0574
Acute 4-part proximal humerus fracture 5(10%) 0(0%) 0(0%) 0(0%) 5((B%) 0.183
1f%cute 3- or 4-part proximal humerus 6 (12%) 2(5%) 0(0%) 0(0%) 8(8%) 0.635
racture

Revised from previous nonop proximal 7 (13%) 3(7%) 0(0%) 0(0%) 10 (10%) 0.787
humerus fracture

Revised from ORIF 1 (2%) 1(2%) 0(0%) 0(0%) 2(2%) 1.000
Revised from CRPP 0 (0%) 12%) 0(0%) 0(0%) 1(1%) 0.495
Revised from hemi 8 (15%) 4 (9%) 0(0%) 1(25%) 13 (13%) 0.528
Revised from TSA 15 (29%) 11 (26%)0 (0%) 2 (50%) 28 (27%) 0.492
Osteonecrosis 4 (8%) 2(5%) 1(25%)0(0%) 7 (7%) 0.401
g:fﬁlr(iitci);)aralysw irreparable tear without 20 (38%) 18 (42%)2 (50%)1 (25%) 41 (40%) 0.919
Bone tumors 0 (0%) 4 (9.3%) 0 (0%) 0 (0%) 4 (4%) 0.120
Locked shoulder dislocation 0 (0%) 0(0%) 1(25%)0(0%) 1(1%) 0.078

Abbreviations: CRPP, closed reduction and percutaneous pinning; ORIF, open reduction internal fixation;
RTSA, reverse total shoulder arthroplasty; TSA, total shoulder arthroplasty.

Table 3. Number of Patients With Each Indication as Reported by Individual Studies by Continent

North AmericaEuropeAsiaAustraliaTotal

Rotator cuff arthropathy 4418 895 24 122 5459
Osteoarthritis 90 251 1 14 356
Rheumatoid arthritis 59 87 0 2 148
Post-traumatic arthritis 62 136 0 1 199
Instability 23 15 0 1 39
Revision of previous RTSA for instability 29 2 0 1 32
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Unclassified acute proximal humerus fracture

Acute 3-part proximal humerus fracture
Acute 4-part proximal humerus fracture

Acute 3- or 4-part proximal humerus fracture

28
42
60
42
92

Revised from previous nonop proximal humerus fracture43

Revised from ORIF
Revised from CRPP
Revised from hemi
Revised from TSA
Osteonecrosis

Pseudoparalysis irreparable tear without arthritis

Bone tumors

Locked shoulder dislocation

3
0

105

192

9

0
0

535
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41
84
6
42
138
96
12
3
157
443
16
1352
38
1

Abbreviations: CRPP, closed reduction and percutaneous pinning; ORIF, open reduction internal fixation;
RTSA, reverse total shoulder arthroplasty; TSA, total shoulder arthroplasty.

Table 4. Outcomes by Continent

Metric (number of studies)North AmericaEurope

DASH
Preoperative
Postoperative
Change

SPADI
Preoperative
Postoperative
Change

Absolute constant
Preopeartive
Postoperative
Change

ASES
Preoperative
Postoperative
Change

UCLA
Preoperative
Postoperative
Change

KSS
Preopeartive
Postoperative
Change

SST-12
Preoperative
Postoperative
Change

SF-12
Preoperative

1

54.0

24.0

-30.0

2

80.0 £ 4.2
348 +1.1
-45.3 = 3.2
2
33.0+0.0
545+ 7.8
+21.5+7.38
13
33.2%x54
73.9 £6.8
+40.7 £ 6.5
3

10.1 £ 34
245x3.1
+14.4+1.6
0

12
1.9+0.8
7115
+53 £ 1.2

34.5

2

62.0 £ 8.5
32.0x2.38
-30.0 +£11.3
0

27

282 +7.1
62.9 = 9.0
+34.7 £ 8.0
0

2

11.2 5.7
24.3 £ 3.7
+13.1 £2.0
0

1

1.2

5.6

+4.4

0

Asia AustraliaP-value
0 0

- - 0.582
- 0.260
- - 1.000
0 0

- - N/A

- N/A

- - N/A
0 1

- 20.0 0.329
- 65.0 0.432
- +45.0 0.044
2 0

325 +35 - 0.867
75.7 +10.8 - 0.752
+43.2 + 14.4- 0.670
1 0

12.0 0.925
24.0 0.991
+12.0 - 0.524
2 0

382+1.1 - N/A
72.3+6.0 - N/A
+34.1 £ 7.1 - N/A
0 0

- - N/A

- N/A

- - N/A
0 0

- - N/A
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Postoperative
Change

SSv
Preopeartive
Postoperative
Change

EQ-5D
Preoperative
Postoperative
Change

00S
Preoperative
Postoperative
Change

Rowe
Preoperative
Postoperative
Change

Oxford
Preoperative
Postoperative
Change

Penn
Preoperative
Postoperative
Change

VAS
Preoperative
Postoperative
Change

SF-36 physical
Preoperative
Postoperative
Change

SF-36 mental
Preoperative
Postoperative
Change

24.9

66.4
+41.5

10

6.6 £ 0.8
2.0x0.7
4.6 +0.8
2
32.7+1.2
39.6 +4.0
+7.0 £ 2.8
2

43.6 £2.8
48.1 £1.0
+4.5+1.8

5 0
220x74 -
63479 -
+414 +2.1 -

2 0
0.5x0.2

0.8 0.1 -
+0.3+01 -

0 0

1 0
50.2 -
82.1 -
31.9 -

2 0
119.9 + 138.8-
399+33 -
-80.6 = 142.2 -

0 0

1 1
7.0 8.4
1.0 0.8
-6.0 -7.6
0 0
0 0

AJ

N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

7.0 N/A
0.8 N/A
-6.2 N/A

N/A
N/A
N/A

N/A
N/A
N/A

The American Journal
of Orthopedics

Abbreviations: ASES, American Shoulder and Elbow Surgeon score; DASH, Disability of the Arm,
Shoulder, and Hand; EQ-5D, EuroQol-5 Dimension; KSS, Korean Shoulder Scoring system; N/A, not
available; OOS, Orthopaedic Outcome Score; SF, short form; SPADI, Shoulder Pain and Disability Index;
SST, Simple Shoulder Test; SSV, Subjective Shoulder Value; UCLA, University of California, Los Angeles;

VAS, visual analog scale.

Table 5. Shoulder Range of Motion, by Continent

Metric (number of studies)North AmericaEurope

Flexion
Preoperative

18

57.6 £17.9

22 1

1

65.5+17.2 91.0 30.0

Asia AustraliaP-value

0.060
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Postoperative 126.6 £14.4 121.8+19.0133.0150.0 0.360
Change +69.0 £ 245 +56.3 +11.3+42.0120.0 0.004
Abduction 11 12 1 0
Preoperative 53.7 £ 25.0 52.0 £ 19.0 88.0 - 0.311
Postoperative 109.3 £15.1 1054 +19.8131.0- 0.386
Change 55.5 + 25.5 53.3+8.3 43.0 - 0.804
External rotation 17 19 0 0
Preoperative 19.4 £99 11.2+6.1 - - 0.005
Postoperative 34.1 £13.3 19.3+£89 - - <0.001
Change +14.7 £ 13.2 +8.1+85 - - 0.079
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