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Abstract

Purpose: To evaluate indications and factors that influence long-term clinical outcomes and revision rates for reverse shoul-
der arthroplasty (RSA) in shoulders with irreparable massive rotator cuff tears (mRCTs) or cuff tear arthropathies (CTAs).
Methods: The authors retrospectively evaluated a consecutive series of shoulders with no fracture sequelae that underwent
primary RSA between 201 | and 201 3. Independent observers collected demographic data, surgical techniques, and implant types,
as well as primary outcome measures such as American Shoulder and Elbow Society (ASES) score and Constant score (CS).
Study design: Case series, level IV.

Results: From the initial series of 123 patients that underwent RSA, 29 patients died (24%) for reasons unrelated to the
shoulder arthroplasty, | | were lost to follow-up (9%), and 4 required revision surgery (3%). The final cohort of 79 patients
comprised 55 women (70%), and 24 men (30%), aged 72.7 + 7.0. At a final follow-up of 8.9 + 0.6 years (range: 7.4-10.3) the
absolute CS was 59.0+ 16.2, the age-/sex-adjusted CS was 76.6 +41.2, and ASES was 77.1 £20.3. Univariable analysis
revealed no associations for absolute CS, but revealed that age-/sex-adjusted CS was significantly lower for patients with
high blood pressure (3=—15.8, p=.025).

Conclusions: At a2 minimum follow-up of 7.4 years, the absolute CS was 59.0 & 16.2, the age-/sex-adjusted CS was 87.4 +
24.1 and ASES was 77.1 +20.3. When stratifying the outcomes of RSA by indication, there were no significant differences in
patients with mRCTs versus CTA in terms of absolute CS, age-/sex-adjusted CS, and ASES. Univariable analysis revealed no
association with absolute and age-/sex-adjusted CS for type of indication or surgical approach.
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Introduction

Reverse shoulder arthroplasty (RSA) is the most common form
of shoulder arthroplasty, and over recent years, its use for shoul-
der arthroplasty doubled from 27% in 2005 to 52% in 2015, as it
can be used for a number of different indications.'

The most common indications for primary RSA are degenera-
tive indications such as osteoarthritis (OA) (45%) and rotator cuff
arthropathy (35%).” A recent systematic review found lower clin-
ical outcomes for patients that underwent RSA for rotator cuff tears
compared to cuff tear arthropathy (CTA) or primary OA.* The
majority of studies included in that systematic review were
short- to midterm, and only 1 study on long-term outcomes was
included,* which found that RSA remained an effective treatment
option with long-term implant survival rates similar to those
described in previous publications,” but that outcomes may be
influenced by both the indications and time since implantation.

Knowledge about outcomes of RSA stratified by different
indications can assist clinicians in setting realistic expecta-
tions and goals for recovery given the expanding indications
and utilization of RSA. The purpose of this study was to eval-
uate indications and factors that influence long-term clinical out-
comes and revision rates of RSA in shoulders with irreparable

Table I. Characteristics of the Initial and Final Cohorts.

massive rotator cuff tears (mRCTs) or CTAs. The hypothesis
was that there would be no significant differences between
patients with mRCTs versus CTA in terms of clinical scores.

Materials and Methods

Study Design

The authors retrospectively evaluated a consecutive series of
patients that underwent primary RSA (Humelock Reversed,
Fx Solutions) in shoulders with mRCTs or CTA and no frac-
ture sequelae between December 2011 and December 2013
by 6 senior surgeons (experience, 7-17 years) (Table 1).
All patients provided informed consent for the use of their
data and images for research and publishing purposes.

Clinical Assessment

Independent observers collected demographic data, clinical scores
such as American Shoulder and Elbow Society (ASES) score,
absolute (raw) Constant score (CS), age-/sex-adjusted CS accord-
ing to Constant et al.,” as well as intraoperative data including sur-

Initial cohort (n=123)

Final cohort (n=79)

Mean +SD Range Mean +SD Range
n% n %
Age at index surgery (years) 73.9+7.1 (52-95) 72.7+70 (52-86)
BMI 27.5+3.7 (20.2-39.4) 27.7+3.9 (20.2-39.4)
Sex
Male 43 (35%) 24 (20%)
Female 80 (65%) 55 (45%)
Side
Right 72 (59%) 46 (37%)
Left 51 (41%) 33 (27%)
Comorbidities
Hypertension 41 (33%) 24 (20%)
Cardiovascular 25 (20%) Il (9%)
Overweight 82 (67%) 51 (41%)
Dyslipidemia 15 (12%) 10 (8%)
Osteoporosis 7 (6%) 5 (4%)
Thromboembolic 15 (12%) 12 (10%)
Diabetes 14 (11%) 9 (7%)
Indication
Cuff tear arthropathy (CTA) 94 (76%) 58 (47%)
Massive rotator cuff tear (mRCT) 29 (24%) 21 (17%)
Approach
Superolateral 88 (72%) 58 (47%)
Deltopectoral 35 (28%) 21 (17%)
Distal locking screws
No 114 (93%) 75 (61%)
Yes, | screw 5 (4%) 2 (2%)
Yes, 2 screws 4 (3%) 2 (2%)

Abbreviations: BMI, body mass index; RSA, reverse shoulder arthroplasty; SD, standard deviation.
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gical techniques, and implant types. Following surgery, all com-
plications, reoperations, and revisions were noted. At a
minimum follow-up of 7 years, independent observers collected
the ASES score, CS, and pain on visual analogue scale (VAS).

Surgical Technique

All surgeries were performed in the beach chair position
under general anesthesia and interscalene block. Four sur-
geons used exclusively the deltopectoral approach, except in
1 patient who had a previous superolateral incision, while 2 sur-
geons used exclusively the superolateral approach. The subsca-
pularis was preserved when the superolateral approach was
used, and reinserted when the deltopectoral approach was
used. All patients were implanted with the cementless
Humelock Reversed stem (FX Solutions). The glenoid was
exposed, and the baseplate was fixed to the reamed articular
surface with a 10° inferior tilt using 4 locking screws. The gle-
nosphere was attached to the baseplate either with a peripheral

taper and 1 central screw. The humeral stem was inserted into
the prepared humeral canal with an aimed retroversion of 20°,
and distal interlocking screws were used when adequate fixation
could not be obtained. The humeral cup was attached to the
stem, and the shoulder was reduced (Figure 1).

Postoperative Rehabilitation

Patients were immobilized during the night, and used a sling
during the day for the first 4 weeks. Gentle passive range of
motion (ROM) and pendulum exercises were allowed imme-
diately following surgery under the supervision of a physio-
therapist. Active ROM exercises were allowed 6 weeks
following surgery.

Informed Consent

This study was performed in accordance with the ethical stan-
dards of the 1964 Declaration of Helsinki, and approved by
the institutional review board (COS-RGDS-2022-02-005-

Figure |. Sequence of radiographs showing final implant positioning.

n=123

Primary Reverse Shoulder Arthroplasty
(Dec 2011 - Dec 2013)

* 11 Lost to follow-up (9%)
* 29 Died (24%)
* 4 Revised (3%)

Final cohort

n=79 (64%)

at a minimum follow-up of 7.5 years

Figure 2. Study flowchart.
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NOURISSAT-G). All participants provided informed consent
for the use of their data.

Statistical Analysis

Descriptive statistics were used to summarize the data. The
Shapiro—Wilk test was used to verify the normality of distri-
butions. Continuous data were compared using Wilcoxon
rank-sum tests or Mann—Whitney tests and categorical var-
iables were compared using chi-square tests. P values <.05
were considered significant. Statistical analyses were per-
formed using R version 4.1.1 (R Foundation for Statistical
Computing).

Table 2. Pre- and Postoperative Functional Outcomes.

RSA (n=79)

Humelock Reversed

Mean +SD Range

Follow-up (years) 89+06 (7.4-10.3)
Absolute CS (0-100)

Preoperative 20.3+6.8 (6.0-39.0)

Postoperative 59.0+16.2 (12.0-90.0)

Net change 444195 (1.0-80.0)
Age-/sex-adjusted CS

Preoperative 283+9.3 (9-52)

Postoperative 87.4+24.1 (19-125)

Net change 59.1+£25.8 (—6-99)
ASES score (0—-100)

Preoperative 22.1+9.6 (9-54)

Postoperative 77.1 +20.3 (13-100)

Net change 54.6 +24.1 (0-87)

Abbreviations: ASES, American Shoulder and Elbow Surgeons; CS, Constant
score; RSA, reverse shoulder arthroplasty; SD, standard deviation.

Results

From the initial series of 123 patients that underwent RSA
(Table 1), 29 patients died (24%) for reasons unrelated to
their shoulder arthroplasty, 11 were lost to follow-up (9%),
and 4 required revision surgery (3%); 1 due to infection
(both glenoid and humeral component exchange), 1 due to
infection and subsequent dislocation (both glenoid and
humeral component exchange), and 2 due to dislocation
(only glenoid component exchange) (Figure 2). This left a
final cohort of 79 patients, aged 72.7 +7.0 (range: 52-86)
at index surgery, was evaluated at a mean follow-up of 8.9
+0.6 years (range: 7.4-10.3). The final cohort comprised
55 women (70%) and 24 men (30%). Their absolute CS
was 59.0+16.2 (range: 12-90), the age-/sex-adjusted CS
was 87.4 +24.1 (range: 19-125) and ASES was 77.1 +20.3
(range: 13-100) (Table 2). Further investigation of patients
with postoperative CS <30 revealed the following
explanations:

e A 76-year-old woman with CS of 12 points due to unex-
plained chronic pain despite several consultations and
treatments by different specialists.

e A 79-year-old woman with CS of 13 points who lived
alone in a remote rural area since index surgery and
could not attend a rehabilitation program.

e A 72-year-old woman with CS of 27 points who had a
shoulder dislocation 9 years following index surgery
(3 days before last follow-up visit).

e A 75-year-old woman with CS of 29 points who was diag-
nosed with amyotrophic lateral sclerosis (ALS) 8 years
following index surgery.

e A 63-year-old man with CS of 30 points who suffered a
traumatic acromial fracture that could not be managed sur-
gically 18 months following index surgery.

Table 3. Pre- and Postoperative Functional Outcomes Stratified by Indication.

CTA (n=58) mRCT (n=21)
Mean + SD Range Mean +SD Range P value
Follow-up (years) 89+0.6 (7.4-10.34) 88+0.5 (8.1-10) 410
Absolute CS (0-100)
Preoperative 20.0+6.7 (6-34) 21.0+7.0 (9-39) .690
Postoperative 592+ 14.1 (12-79) 585+21.1 (13-39) .840
Net change 445+ 17.6 (1-78) 44.0+24.0 (2-39) .760
Age-/sex-adjusted CS
Preoperative 28.1 +£9.3 (9-49) 288+9.7 (11-39) .850
Postoperative 87.9+21.0 (19-125) 86.2+31.0 (20-39) .720
Net change 59.7+23.0 (6-99) 57.8+31.6 (1-39) .820
ASES score (0-100)
Preoperative 21.3+8.1 (9-47) 248+ 137 (10-39) .780
Postoperative 775199 (15-100) 76.0+21.9 (13-39) .880
Net change 56.9+233 (0-87) 47.4+265 (3-39) .240

Abbreviations: ASES, American Shoulder and Elbow Surgeons; CS, Constant score; CTA, cuff tear arthropathy; RCT, rotator cuff tear; SD, standard

deviation.
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When stratifying the outcomes of RSA by indication
(Table 3), there were no significant differences among
patients that had mRCT versus CTA in terms of absolute
CS, age-/sex-adjusted CS, or ASES.

Univariable analysis revealed that absolute CS was not
associated with any preoperative or intraoperative factors
(Table 4), but that age-/sex-adjusted CS was significantly
lower for patients with chronic hypertension (f=-15.8,
P =.025) (Table 5).

Discussion

The most important findings of this study were that, at a
minimum follow-up of 7.4 years, the absolute CS was 59.0 +
16.2 (range: 12-90), the age-/sex-adjusted CS was 87.4 +24.1
(range: 19-125) and ASES was 77.1 +20.3 (range: 13-100).
When stratifying the outcomes of RSA by indication, there
were no significant differences between patients with mRCTs
versus CTA in terms of absolute CS, age-/sex-adjusted CS,
and ASES. Finally, univariable analysis revealed no associa-
tions between either absolute or age-/sex-adjusted CS with indi-
cation or surgical approach. These findings confirm the
hypothesis that there was no significant difference between
patients with mRCTs versus CTA in terms of clinical scores.
There is still limited information on the indications and
factors, such as fatty infiltration, scapular notching, and sur-
gical approaches. that are associated with poor clinical out-
comes following RSA. A study by Hartzler et al.” found
poor early functional outcomes of RSA for the treatment of
mRCTs,” which could be due to the degeneration of the

Table 4. Univariable Regression Analysis of Postoperative
Absolute CS.

rotator cuff muscles that could lead to greater mechanical
stress on the deltoid muscle, resulting in faster degradation
of its function.* Furthermore, there is conflicting evidence
in the literature on factors that affect outcomes of RSA
such as age, sex, and BML'®'"" Favard et al.® found that
older patients scored worse in absolute CS compared to their
younger counterparts. The reasons are not yet fully understood,
but are likely to be associated with the strength and ROM sub-
components of the CS, suggesting a possible impairment of
active deltoid power. Experimental studies have shown that
the aging of muscle tissue decreases its adaptation to repetitive
contraction-stretching movements and may lead to a decrease in
performance.'*'* In the present study, no associations were
found between age and either absolute or age-/sex-adjusted
CS. Furthermore, prior ipsilateral shoulder surgery has been
found to be a poor prognostic indicator after RSA,'* although
some studies have demonstrated no significant difference in
RSA outcomes despite prior surgery.'> Treatment of the domi-
nant arm has also been suggested to yield better functional out-
comes after RSA, although clinical outcome scores were not
affected by arm dominance.'®

In the present study, 4 of the 123 patients required a revi-
sion (3%); 4 required revision surgery (3%); 1 due to infec-
tion (both glenoid and humeral component exchange),
1 due to infection and subsequent dislocation (both glenoid
and humeral component exchange), and 2 due to dislocation
(only glenoid component exchange). In addition to this,
1 patient had a dislocation following the index procedure,
but did not require implant exchange, and was treated conser-
vatively. The revision rate of 4% in the present study is lower

Table 5. Univariable Regression Analysis of Postoperative Age-/
Sex-Adjusted CS.

P

Variable B 95% ClI P value Variable B 95% ClI value
Age at index operation (yrs) -5 (=1.2-0.1) .091 Age at index operation (yrs) 3 (-0.7-1.3) 546
BMI -1 (=12-1.0) .843 BMI - (=18-1.6) 902
Male sex 8.1 (-04-16.5) .06l Male sex 1.2 (—12.7-15.1) 867
Indication Indication

Cuff tear arthropathy (CTA) .7 (-8.1-95) 877 Cuff tear arthropathy (CTA) 1.7 (—124-158) 814

Massive rotator cuff tear REF Massive rotator cuff tear REF

(mRCT) (mRCT)
Surgical approach Surgical approach

Superolateral REF Superolateral REF

Deltopectoral 57 (—143-28) .187 Deltopectoral -85 (—22.7--5.7) .236
Comorbidities Comorbidities

Hypertension -5.8 (-21.4-0.8) .18l Hypertension —158 (-29.5-2.1) .025

Cardiovascular -7.6 (—18.6-34) .172 Cardiovascular —11.4 (-28.1-53) .176

Overweight —-1.6 (-9.8-6.6) .693 Overweight 20 (—158-11.9) .778

Dyslipidemia 65 (—6.4-19.5) 3l6 Dyslipidemia 9.8 (—12.9-32.5) .390

Osteoporosis —13.1 (-279-1.8) .083 Osteoporosis -23.0 (-575-11.6) .188

Thromboembolic —-44 (-15.1-62) 410 Thromboembolic -22 (-18.1-13.6) .778

Diabetes -9.I' (-22.0-3.7) .159 Diabetes 172 (-37.7-34)  .099

Abbreviations: BMI, body mass index; Cl confidence interval; CS, Constant
score; OA, osteoarthritis; REF, reference; yrs, years.

Abbreviations: BMI, body mass index; Cl confidence interval; CS, Constant
score; OA, osteoarthritis; REF, reference; yrs, years.
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than the rate reported by Bacle et al.,* who found a revision
rate of 12% in a larger cohort of 186 patients.

The findings of the present study are comparable to other
studies on the long-term outcomes of RSA. Favard et al’
found a lower postoperative CS of 57 points, while Bacle
et al.* stratified outcomes based on preoperative indication
and found that CTA results in the highest CS with 63 points,
while mRCTs result in a CS of 55 points. In the present
study, at a minimum follow-up of 7.4 years, the CS for CTA
was 59 points, while for RCT it was 59 points, which confirms
long-term high clinical outcome scores in association with this
etiology. Finally, a systematic review by Kennedy et al.* on
studies ranging from 22 to 150 months follow-up reported CS
of 67 points for CTA and 63 points for mRCT, while a systema-
tic review by Zumstein et al.'” on studies ranging from 16 to
132 months reported CS of 60 points without stratification by
indication. It is worth noting that in the present study, there
were 5 patients that had CS <30 and therefore could be consid-
ered as clinical failures, which revealed a total incidence of 9
failures (7.3%; 5 patients with CS <30 and 4 that required revi-
sion) from the initial cohort of 123 patients.

The results of this study should be interpreted with the follow-
ing limitations in mind. First, as 21% of patients had died before
the final assessment, the final cohort comprised 79 patients; this
small sample size did not allow for multivariable regression to
identify confounding factors. Second, even though the initial
cohort consisted of 123 patients, this study might not be ade-
quately powered to draw any definitive conclusions from the
comparisons made in terms of surgeon experience, surgical
approach, glenoid or humeral component design, or distal inter-
locking screws. Third, the retrospective data did not include infor-
mation on previous surgical procedures, or whether the cuff was
repaired. Finally, there was no ROM data or pre- or postoperative
radiographs to assess implant position, alignment, scapular notch-
ing, or stress shielding.

Conclusion

At a minimum follow-up of 7.4 years, the absolute CS was
59.0 +£16.2 (range: 12-90), the adjusted CS was 87.4 +24.1
(range: 19-125) and ASES was 77.1+20.3 (range:
13-100). When stratifying the outcomes of RSA by indica-
tion, there were no significant differences in patients with
mRCTs versus CTA in terms of absolute CS, age-/sex-
adjusted CS, and ASES. Univariable analysis revealed no
associations between either absolute or age-/sex-adjusted
CS with indication or surgical approach.

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest
with respect to the research, authorship, and/or publication of this
article: TL and LO: This author receives royalties from FX
Solutions and will receive fees from FX Solutions for data collection
in relation to this study, but no other financial payments or other
benefits from any commercial entity related to the subject of this

article. HdIS, PC, and ED: This author will receive fees from FX
Solutions for data collection in relation to this study, but no other
financial payments or other benefits from any commercial entity
related to the subject of this article. FVR and MS: This author is
an employee of ReSurg SA which received fees from FX
Solutions for statistical analysis and manuscript preparation for
this study.

Funding

The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This work
was supported by FX Solutions.

ORCID iD

Floris van Rooij https:/orcid.org/0000-0002-3513-0599

References

1. Chalmers PN, Salazar DH, Romeo AA, Keener JD, Yamaguchi
K, Chamberlain AM. Comparative utilization of reverse and
anatomic total shoulder arthroplasty: a comprehensive analysis
of a high-volume center. J Am Acad Orthop Surg. 2018;26(24):
e504-e510. doi:10.5435/jaaos-d-17-00075.

2. Bonnevialle N, Geais L, Miiller JH, Berhouet J. Effect of RSA
glenoid baseplate central fixation on micromotion and bone stress.
JSES Int. 2020;4(4):979-986. doi:10.1016/j.jseint.2020.07.004.

3. Kennedy J, Klifto CS, Ledbetter L, Bullock GS. Reverse total
shoulder arthroplasty clinical and patient-reported outcomes
and complications stratified by preoperative diagnosis: a sys-
tematic review. J Shoulder Elbow Surg. 2021;30(4):929-941.
doi:10.1016/j.jse.2020.09.028.

4. Bacle G, Nové-Josserand L, Garaud P, Walch G. Long-term
outcomes of reverse total shoulder arthroplasty: a follow-up
of a previous study. J Bone Joint Surg Am. 2017;99(6):454—
461. doi:10.2106/jbjs.16.00223.

5. Guery J, Favard L, Sirveaux F, Oudet D, Mole D, Walch G.
Reverse total shoulder arthroplasty. Survivorship analysis of
eighty replacements followed for five to ten years. J Bone Joint
Surg Am. 2006;88(8):1742-1747. doi:10.2106/jbjs.E.00851.

6. Favard L, Levigne C, Nerot C, Gerber C, De Wilde L, Mole D.
Reverse prostheses in arthropathies with cuff tear: are survivor-
ship and function maintained over time? Clin Orthop Relat Res.
2011;469(9):2469-2475. doi:10.1007/s11999-011-1833-y.

7. Verborgt O, El-Abiad R, Gazielly DF. Long-term results of unce-
mented humeral components in shoulder arthroplasty. J Shoulder
Elbow Surg. 2007;16(3):S13-S18. doi:10.1016/.jse.2006.02.003.

8. Constant CR, Gerber C, Emery RJ, Sgjbjerg JO, Gohlke F, Boileau
P. A review of the constant score: modifications and guidelines for
its use. J Shoulder Elbow Surg. 2008;17(2):355-361. doi:10.1016/
jjse.2007.06.022.

9. Hartzler RU, Steen BM, Hussey MM, et al. Reverse shoulder
arthroplasty for massive rotator cuff tear: risk factors for poor
functional improvement. J Shoulder Elbow Surg. 2015;24(11):
1698-1706. doi:10.1016/j.jse.2015.04.015.

10. Friedman RJ, Cheung EV, Flurin PH, et al. Are age and patient
gender associated with different rates and magnitudes of clini-
cal improvement after reverse shoulder arthroplasty? Clin
Orthop Relat Res. 2018;476(6):1264—-1273. doi:10.1007/
$11999.0000000000000270.


https://orcid.org/0000-0002-3513-0599
https://orcid.org/0000-0002-3513-0599
https://doi.org/10.5435/jaaos-d-17-00075
https://doi.org/10.5435/jaaos-d-17-00075
https://doi.org/10.5435/jaaos-d-17-00075
https://doi.org/10.5435/jaaos-d-17-00075
https://doi.org/10.1016/j.jseint.2020.07.004
https://doi.org/10.1016/j.jse.2020.09.028
https://doi.org/10.2106/jbjs.16.00223
https://doi.org/10.2106/jbjs.E.00851
https://doi.org/10.1007/s11999-011-1833-y
https://doi.org/10.1007/s11999-011-1833-y
https://doi.org/10.1007/s11999-011-1833-y
https://doi.org/10.1007/s11999-011-1833-y
https://doi.org/10.1016/j.jse.2006.02.003
https://doi.org/10.1016/j.jse.2007.06.022
https://doi.org/10.1016/j.jse.2007.06.022
https://doi.org/10.1016/j.jse.2015.04.015
https://doi.org/10.1007/s11999.0000000000000270
https://doi.org/10.1007/s11999.0000000000000270

De La Selle et al

12.

13.

14.

. Matsen FA, 3rd, Russ SM, Vu PT, Hsu JE, Lucas RM,

Comstock BA. What factors are predictive of patient-reported
outcomes? A prospective study of 337 shoulder arthroplasties.
Clin Orthop Relat Res 2016;474(11):2496-2510. doi:10.1007/
$11999-016-4990-1.

Cutlip RG, Baker BA, Geronilla KB, et al. Chronic exposure to
stretch-shortening contractions results in skeletal muscle adap-
tation in young rats and maladaptation in old rats. Appl Physiol
Nutr Metab. 2006;31(5):573-587. doi:10.1139/h06-033.
Baker BA, Hollander MS, Mercer RR, Kashon ML, Cutlip RG.
Adaptive stretch-shortening contractions: diminished regenerative
capacity with aging. Appl Physiol Nutr Metab. 2008;33(6):
1181-1191. doi:10.1139/h08-110.

Carducci MP, Zimmer ZR, Jawa A. Predictors of unsatisfactory
patient outcomes in primary reverse total shoulder arthroplasty.

15.

16.

17.

J Shoulder Elbow Surg. 2019;28(11):2113-2120. doi:10.1016/
j-jse.2019.04.009.

Sadoghi P, Vavken P, Leithner A, et al. Impact of previous
rotator cuff repair on the outcome of reverse shoulder arthro-
plasty. J Shoulder Elbow Surg. 2011;20(7):1138-1146.
doi:10.1016/j.jse.2011.01.013.

Cvetanovich GL, Chalmers PN, Streit JJ, Romeo AA,
Nicholson GP. Patients undergoing total shoulder arthroplasty
on the dominant extremity attain greater postoperative ROM.
Clin Orthop Relat Res. 2015;473(10):3221-3225. doi:10.
1007/511999-015-4400-0.

Zumstein MA, Pinedo M, Old J, Boileau P. Problems, compli-
cations, reoperations, and revisions in reverse total shoulder
arthroplasty: a systematic review. J Shoulder Elbow Surg.
2011;20(1):146-157. doi:10.1016/j.jse.2010.08.001.


https://doi.org/10.1007/s11999-016-4990-1
https://doi.org/10.1007/s11999-016-4990-1
https://doi.org/10.1007/s11999-016-4990-1
https://doi.org/10.1007/s11999-016-4990-1
https://doi.org/10.1007/s11999-016-4990-1
https://doi.org/10.1139/h06-033
https://doi.org/10.1139/h06-033
https://doi.org/10.1139/h08-110
https://doi.org/10.1139/h08-110
https://doi.org/10.1016/j.jse.2019.04.009
https://doi.org/10.1016/j.jse.2019.04.009
https://doi.org/10.1016/j.jse.2011.01.013
https://doi.org/10.1007/s11999-015-4400-0
https://doi.org/10.1007/s11999-015-4400-0
https://doi.org/10.1007/s11999-015-4400-0
https://doi.org/10.1007/s11999-015-4400-0
https://doi.org/10.1007/s11999-015-4400-0
https://doi.org/10.1016/j.jse.2010.08.001

	 Introduction
	 Materials and Methods
	 Study Design
	 Clinical Assessment
	 Surgical Technique
	 Postoperative Rehabilitation
	 Informed Consent
	 Statistical Analysis

	 Results
	 Discussion
	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


