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ABSTRACT. Objective. To determine the benefits and harm of surgery for shoulder osteoarthritis (OA).
Methods. We performed a Cochrane Systematic Review of clinical trials of adults with shoulder OA,
comparing surgical techniques [total shoulder arthroplasty (TSA), hemiarthroplasty, implant types,
and fixation] to placebo, sham surgery, nonsurgical modalities, and no treatment. We also reviewed
trials that compared various surgical techniques, reporting patient-reported outcomes (pain, func-
tion, quality of life, etc.) or revision rates. We calculated the risk ratio for categorical outcomes and
mean differences for continuous outcomes with 95% CI.

Results. There were no controlled trials of surgery versus placebo or nonsurgical interventions.
Seven studies with 238 patients were included. Two studies compared TSA to hemiarthroplasty (n
= 88). Significantly worse scores on the 0—100 American Shoulder and Elbow Surgeons scale (mean
difference, —10.05 at 24-34 mo; 95% CI —-18.97 to —1.13; p = 0.03) and a nonsignificant trend
toward higher revision rate in hemiarthroplasty compared to TSA (relative risk 6.18; 95% CI 0.77
to 49.52; p = 0.09) were noted. With 1 study providing data (n = 41), no differences were noted
between groups for pain scores (mean difference 7.8; 95% CI —5.33 to 20.93), quality of life on
Medical Outcomes Study Short-Form 36 physical component summary (mean difference 0.80; 95%
CI -6.63 to —8.23), and adverse events (relative risk 1.2; 95% CI1 0.4 to 3.8).

Conclusion. TSA was associated with better shoulder function, with no other demonstrable clinical
benefits compared to hemiarthroplasty. More studies are needed to compare clinical outcomes
between them and comparing shoulder surgery to sham, placebo, and other nonsurgical treatment

options. (J Rheumatol First Release Jan 15 2011; doi:10.3899/jrheum.101008)
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Shoulder osteoarthritis (OA), characterized by narrowing of
the glenohumeral joint, presents with shoulder pain, limita-
tion of shoulder function, and disability. Shoulder pain
affects 5%—21% of adults in the United States and Western
countries!>34>6 and is associated with significant disabil-
ity37:8, disability claims®, and increased healthcare use!©.

Among the most common causes of shoulder pain are rota-
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tor cuff tendinitis, adhesive capsulitis, and shoulder OA!!.
A spectrum of rotator cuff disease accompanies shoulder
OA, ranging from incidental findings of small rotator cuff
tears in the setting of primarily OA-related symptoms to
massive rotator cuff tears seen with rotator cuff arthropathy.
Thus, shoulder OA is associated with significant morbidity,
especially in the aging population.
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Current nonsurgical treatment options for chronic shoul-
der pain due to shoulder OA are limited and may be associ-
ated with significant adverse outcomes, especially in the
elderly. Nonsteroidal antiinflammatory drugs may cause
renal insufficiency and/or peptic ulcer disease!?!3,
Intraarticular corticosteroid injections and physiotherapy
may provide benefits, as they do for other shoulder condi-
tions!#15, but their benefits in shoulder OA have not been
proven. Intraarticular hyaluronic acid injections have been
investigated for treatment of persistent shoulder pain in
patients with shoulder OA!® and others, but their benefit
over placebo is still debated.

The surgical treatment options for shoulder OA that were
the focus of this Cochrane Systematic Review are usually
done on patients who have failed conservative management
and have disabling pain and limitation of shoulder function.
These options included total shoulder arthroplasty (TSA)!7,
hemiarthroplasty!®, arthroscopic debridement!?, interposi-
tional arthroplasty, and cartilage repair/implant. TSA is the
surgical replacement of both the glenoid and the humeral
head with implants; while hemiarthroplasty is the surgical
replacement of only the humeral head with an implant.
Patients with glenohumeral arthritis and an intact or repara-
ble rotator cuff typically have a total shoulder arthroplasty.
Patients with glenohumeral arthritis and an irreparable rota-
tor cuff tear traditionally have a hemiarthroplasty. Surgical
treatment of shoulder OA appears to be associated with a
significant improvement in pain, function, and quality of
life??. Recently, the American Academy of Orthopedic
Surgeons published its guidelines on the treatment of gleno-
humeral OA, addressing surgery among other treatment
options?!. The objective of this systematic review was to
assess the benefit and harm of surgical approaches, as com-
pared to placebo, other conservative options, or to each
other.

MATERIALS AND METHODS

Inclusion and exclusion criteria and search methodology. We considered
all published randomized clinical trials (RCT) or controlled clinical trials
(methods of allocating participants to a treatment that are not strictly ran-
dom, e.g., date of birth, hospital record number, or allocation of alternate
patients) for study. We included studies of adults (age > 18 years) with
shoulder joint OA, and excluded those of adults undergoing surgery for
benign or malignant tumors, adhesive capsulitis, shoulder instability, or
fractures. We included studies comparing any shoulder surgery (e.g., TSA,
hemiarthroplasty, arthroscopy with debridement, interpositional arthroplas-
ty, or cartilage repair/grafting) with placebo or sham surgery, nonsurgical
modalities (e.g., intraarticular corticosteroid injections, physical therapy, or
acupuncture), no treatment, or comparing different types of surgery.

We searched the following databases: (1) The Cochrane Central
Register of Controlled Trials (CENTRAL), through The Cochrane Library,
Wiley InterScience (www.thecochranelibrary.com), 3rd issue; (2) OVID
Medline, 1966-September 11, 2009; (3) CINAHL (through EBSCOHost),
1982-September 11, 2009; (4) OVID SPORTdiscus, 1949-September 11,
2009; (5) Embase 1980-September 11, 2010; and (6) Science Citation
Index (Web of Science) 1945-September 11, 2009.

Data collection and analysis. Following identification of potential trials for

inclusion, 2 review authors independently extracted data from the included
studies, including source of funding, study population, number of centers,
number of surgeons, duration of operation, intervention, analyses, and out-
comes, using standardized data extraction forms. We extracted raw data for
outcomes of interest (means and SD for continuous outcomes and number
of events for dichotomous outcomes), when available in the published
reports. When possible, we extracted numbers based on intention-to-treat
analysis.

Assessment of risk of bias in included studies. Two review authors inde-
pendently assessed the risk of bias of each included trial*2, checking for
random sequence generation; allocation concealment; blinding of partici-
pants, personnel and outcomes; incomplete outcome data; selective out-
come reporting; and other sources of bias, such as pharmaceutical funding
and patients crossing over to other treatment groups. Each of these criteria
was explicitly judged as yes (low risk of bias); no (high risk of bias); or
unclear (either lack of information or uncertainty over the potential for
bias).

Outcome measures. For primary outcomes, we examined all a priori spec-
ified outcomes at the latest followup in each study. The co-primary benefit
outcomes were pain and disability, and primary harm outcomes included
(1) pain, on visual analog scale, numeric rating scale, or semiquantitative
descriptive scales such as the short-form McGill pain scale (range 0-45;
higher denotes worse pain)?* or other instruments; (2) disability/function
measured using common shoulder-specific instruments such as Constant
score??, University of California at Los Angeles Shoulder Scale?s,
American Shoulder and Elbow Surgeons Shoulder Score (ASES)?°, Neer
rating27, disability of the arm, shoulder and hand questionnairezg, or the
Western Ontario Osteoarthritis of the Shoulder Index (WOO0S)?; and (3)
adverse events — total, serious, and specific (local such as shoulder stift-
ness, instability, infection, nerve damage, and systemic such as throm-
boembolism, other pulmonary, cardiac, gastrointestinal, and others), and
number of withdrawals and deaths.

Secondary outcomes included (1) quality of life, assessed by generic
instruments, such as the Medical Outcomes Study Short-Form 36 (SF-36;
0-100; higher scores are better) and other similar instruments; (2) patient-
evaluated or physician-evaluated success of treatment, including patient
satisfaction; (3) function as assessed by range of motion (active and pas-
sive), strength, recurrence of symptoms, return to work and sport; and (4)
revision/reoperation.

Data analyses. The patient was the unit of analysis. We calculated mean
differences for continuous outcomes and risk ratios with corresponding
95% CI for dichotomous outcomes. We calculated relative difference in the
change from baseline as the absolute benefit divided by the baseline mean
of the control (placebo) group. Number needed to treat to benefit or harm
(NNT) was calculated using the Visual Rx NNT calculator for categorical
outcomes>’. For continuous outcomes, we calculated the NNT using the
Wells calculator software available from the Cochrane Musculoskeletal
Group.

For studies judged as clinically homogeneous, we used the I statistic to
test statistical heterogeneity, interpreted in accordance with the Cochrane
Handbook for Systematic Reviews of Interventions®': 0-40%, not impor-
tant heterogeneity; 30%—60%, moderate heterogeneity; 50%—-90%, sub-
stantial heterogeneity; and 75%—100%, considerable heterogeneity. We
used a random-effects model as the default option to be conservative, inde-
pendent of the 12,

Summary-of-findings table. We present the main results of the review in
summary-of-findings tables, with a priori chosen outcomes (pain, disabili-
ty/function, total adverse events, number of withdrawals due to adverse
events, serious adverse events, revision rate), as recommended by The
Cochrane Collaboration®?. The summary-of-findings table included an
overall grading of the evidence related to each of the main outcomes, using
the Grading of Recommendations Assessment, Development, and
Evaluation working group approach™3.
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RESULTS

Description of studies. From the initial and updated search-
es of 1409 studies, 17 studies qualified for full
review34’35v36'37‘38’39’40*41=42’43=44’45’46~47~48’49’50, of which 7
RCT with 238 patients were included34-33-3637,38,39.40
(Figure 1). One additional study found through references of
included studies did not qualify for inclusion’'.

Sample sizes of included RCT ranged from 20 to 47 and
followup ranged from 1.5 months384 to 36 months3® (Table
1). There were no trials comparing surgery to placebo or
other nonsurgical options. Two trials (n = 47 and n = 41)
compared TSA to hemiarthroplasty3*33 and both were of
similar duration (24 to 36 months). Three trials compared
keeled to pegged glenoid components (pegged design has 3
to 4 pegs to secure the glenoid and the keel has 1 central
piece) with 2736, 2037, and 43 patients3®; study duration was
1.5 months3® versus 24 months3¢37. One trial compared the
computerized navigation method for angulation of the gle-
noid component to conventional surgery with a followup at
1.5 months (n = 20)*. One trial compared outcomes of
cemented all-polyethylene versus uncemented metal-backed
glenoid component at 36 months (n = 40)%.

Risk of bias. In general, there was medium-high risk of bias
across all the included studies because of small sample size
and lack of blinding (Table 2). Most studies did not describe
in detail how sequence generation occurred. The use of
sealed envelopes was the only allocation concealment tech-
nique described in a few, but not all, studies. Only 1 study

had low risk of bias for blinding3®. Three studies did not
report on participant withdrawals33-38:40,

TSA versus hemiarthroplasty. Two of the 6 prespecified out-
comes for the summary-of-findings table (serious adverse
events and withdrawals due to adverse events) were not pre-
sented in any study (Table 3). For most outcomes, data were
available from only 1 study and no heterogeneity was noted
between study estimates for the few outcomes where 2 stud-
ies provided data. Compared to TSA, patients who under-
went shoulder hemiarthroplasty had significantly worse
ASES total scores, higher revision rates, and nonsignificant-
ly worse pain and WOOS scores (Table 3). No significant
differences in total adverse events were noted (Table 3).
Additional outcomes are summarized in Table 4. No
between-group differences were noted in SF-36 scores,
infections, or intraoperative fractures.

Keeled versus pegged glenoid component. Three studies
compared keeled to pegged glenoid components3©3738, No
significant differences were noted between groups in func-
tion on Constant and Murley score, patient-evaluated suc-
cess of treatment, and reoperation rates (Table 4).
Radiographic lucencies were significantly higher in keeled
compared to pegged components; data were combined from
2 studies with wide variation in followup duration (6 weeks
vs 24 months; Table 4).

Navigation versus conventional surgery. With 1 study (n =
20) providing data®”, the retroversion angle was significant-
ly smaller and operating time significantly longer for navi-

1339 studies identified for title and
abstract review (searched 4/1/09)

A

15 studies identified for
full review

Updated search on 09/11/09:
2 qualified for full review

1 additional article identified
from reference list

k.

¥

11 excluded:
* 3 abstract / letter
* 2 knee, not shoulder
* 2 not surgery
* 2 instability, not osteoarthritis
* 2 not clinical trials

7 RCT included in the review

Figure 1. Process of choosing studies for the review.
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Table 1. Characteristics of the included studies.

Study, Yr Publication;
Years of Study

Comparison

Mean Age;
% women

Followup
Duration, mo

Primary
Outcome

Secondary
Outcome

TSA vs hemiarthroplasty
Lo, 2005%;
not provided

Gartsman, 200035;
1992-96

TSA (n =20) vs
hemiarthroplasty
(n=21)

TSA (n =25) vs
hemiarthroplasty
(n=22)

TSA: 70 yrs; 50%
Hemiarthroplasty:
70 yrs; 62%

TSA: 65 years; 40%
Hemiarthroplasty:
65 yrs; 41%

Keeled vs pegged glenoid component for TSA
Rahme, 2009°°; Keeled (n = 13) vs
2001-04 pegged (n = 14)

Keeled: 64 yrs; 62%
Pegged: 64 yrs; 71%

Nuttal, 2007%7;
2000-04

Keeled (n = 10) vs
pegged (n = 10)

Keeled: 71 yrs; 30%
Pegged: 63 yrs; 30%

Gartsman, 200538;
2000-02

Keeled (n = 23) vs

pegged (n = 20) 68 yrs
Keeled: 35%
Pegged: 40%
All-polyethylene vs metal-backed glenoid component

Boileau, 20023%; Cemented all-polyethylene  All-polyethylene:

1995-96 (n = 20) vs uncemented 69 yrs; 85%
metal-backed glenoid Metal-backed: 68 yrs;
component (n = 19) 65%
Intraoperative navigation vs conventional surgery
Kircher, 20090; Intraoperative navigation Not provided

2006 (n = 10) vs conventional

surgery (n = 10) for TSA

Mean age (all patients):

24 ASES (0-100) WOOS Index (0-100)
UCLA (0-35) SF-36
Constant score (0—100) Range of motion
Short-form McGill Pain
and VAS pain
36 ASES (0-100) —
UCLA (0-35)
24 Constant score (0-100) Radiographic
Subjective shoulder assessment lucency and
micromigration
24 ASES (0-100) Abduction
UCLA (0-35) Flexion
Pain VAS
24 Glenoid lucency —
36 Constant score (0—100) Radiographic glenoid
loosening.
Complications and
loosening.
1.5 Glenoid or glenoid —

component retroversion

TSA: total shoulder arthroplasty; UCLA: University of California at Los Angeles (Shoulder Scale); ASES: American Shoulder and Elbow Surgeons Shoulder
Score; DASH: Disability of the Arm, Shoulder and Hand Questionnaire; WOOS: Western Ontario Osteoarthritis of the Shoulder Index; VAS: visual analog

scale; SF-36: Medical Outcomes Study Short-Form 36.

Table 2. Risk of bias of included studies. “Unclear” means that not enough information was available to make a determination regarding that criterion.

Study Adequate Allocation Blinding Incomplete Free of Free of

Sequence Concealment Outcome Data Selective Other

Generation Addressed Reporting Bias
Boileau 200239 Yes Unclear No Yes Unclear Yes
Gartsman 200033 Yes Unclear No Unclear Unclear Yes
Gartsman 200538 Unclear Unclear No Unclear Unclear Unclear
Kircher 200940 Unclear Unclear No Unclear Unclear Unclear
Lo 200534 Unclear Unclear Yes Yes Unclear No
Nuttal 200737 Unclear Yes No Yes Unclear Unclear
Rahme 200936 Unclear Yes No Yes Unclear No
gation compared to the conventional surgery (Table 4). No DISCUSSION

patient in either group had any intraoperative or postopera-
tive complications.

Cemented all-polyethylene versus uncemented metal-
backed glenoid component. One study with 40 patients pro-
vided the data’®. The revision rates were similar in both
groups (Table 4). No other relevant clinical outcomes were
presented in the study.

There were no randomized trials that compared surgery to
nonsurgical treatment for OA in the shoulder; therefore, the
benefits and harms of surgery for shoulder OA as compared
to nonsurgical therapies or usual care are unknown. Based
on this analysis of published RCT data, it is not known
whether surgery for OA shoulder provides benefits over
usual care and/or nonsurgical treatment. This implies that

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2011. All rights reserved. |—

4

The Journal of Rheumatology 2011; 38:4; doi:10.3899/jrheum.101008

Downloaded on April 20, 2024 from www.jrheum.org


http://www.jrheum.org/

Table 3. Summary of findings (SOF) comparing TSA and hemiarthroplasty.

Outcomes Ilustrative Comparative Risks* (95% CI) Relative Effect Participants,  Quality of Risk Difference (95% CI)
Assumed Risk Corresponding Risk (95% CI) n (studies) the Evidence and (NNT; 95% CI)
Total Shoulder Hemiarthroplasty (GRADE)
Arthroplasty
Pain (VAS 0 to 100) Mean pain Mean pain (VAS) in NA 41 Low!?2 NNT not estimable
Followup: 2 yrs (VAS) in the control intervention groups: 7.8 (1 study) because CI for mean
groups: 6.1 points higher (5.33 lower to 20.93 differences includes zero
higher)
Disability/Function Mean disability/ Mean disability/function NA 88 Moderate? Absolute risk difference
(ASES 0 to 100) function (ASES) in (ASES) in intervention groups (2 studies) =10.1% (CI 1.1-19);
Followup: 2 yrs the control groups: 10.1 higher (1.1 to 19 higher) Relative risk difference
91.1 points =44.6% (CI 5-83.9)
NNT =5 (CI 3-52)
Adverse events: total 200 per 1000 238 per 1000 RR 1.19 41 Moderate? Absolute risk difference
(intraoperative and (74 to 762) (0.37-3.81) (1 study) =4% (CI -21 to 29);
postoperative) Relative risk difference
Followup: 2 yrs =19% (CI-63% to 281%);
NNT: not estimable?
Revision rate 0 per 1000 0 per 1000 RR 6.18 88 Moderate? Absolute risk difference
Followup: 2 yrs 0t 0) (0.77-49.52) (2 studies) =11% (CI 1-22);
Relative risk difference
=518% (CI 23 to 4852);
NNT: NA3
Serious adverse Not reported Not reported Not estimable 0(0) Not reported Not reported in any studies
events
Withdrawals due to Not reported Not reported Not estimable 0(0) Not reported None of the studies

adverse events

provided this outcome

* The basis for the assumed risk (i.e., the median control group risk across studies) is provided in footnotes. The corresponding risk (95% CI) is based on the assumed
risk in the comparison group and the relative effect of the intervention (95% CI). GRADE: Grading of Recommendations Assessment, Development, and Evaluation
Working Group grades of evidence: High quality: Further research is very unlikely to change our confidence in the estimate of effect. Moderate quality: further
research is likely to have an important effect on our confidence in the estimate of effect and may change the estimate. Low quality: Further research is very likely to
have an important effect on our confidence in the estimate of effect and is likely to change the estimate. Very low quality: We are very uncertain about the estimate.
I Unclear for allocation concealment and sequence generation and a high risk of other bias due to nonrecommended approach to analyses. 2 Study sample size was
small, thus confidence in estimates is moderate at best. > Number needed to treat to harm not estimable since the risk difference includes 0% and was not significant.
NNT: number needed to treat; NA: not applicable; ASES: American Shoulder and Elbow Surgeons Shoulder Score; TSA: total shoulder arthroplasty; VAS: visual

analog scale.

research needs to be done in this area. Studies should exam-
ine patients with shoulder OA with and without rotator cuff
tendinitis separately, since outcomes may differ based on the
presence of rotator cuff tendinitis.

Our findings agree with corresponding findings from the
American Academy of Orthopedic Surgeons (AAOS) guide-
lines for treatment of glenohumeral OA2!. It is reassuring
that independent systematic reviews found the same ran-
domized trials. Similar to our review, the AAOS group
found (1) no level 1 evidence (high-quality RCT) comparing
surgical options with sham/placebo or nonsurgical options
for treatment of shoulder OA; (2) that level 2 evidence (2
RCT with small sample sizes) supported TSA over hemi-
arthroplasty for glenohumeral joint OA; and (3) that level 2
evidence (low-quality RCT) supported the use of keeled or
pegged glenoid components. It is interesting that inclusion
of non-RCT data in the AAOS guidelines did not lead to dif-
ference in their interpretation compared to our conclusions
based on clinical trial data alone. We also reviewed evidence

on intraoperative versus conventional surgery and cemented
all-polyethylene versus uncemented metal-backed glenoid
components, not presented in the AAOS guidelines.

All included studies in this systematic review compared
surgeries (TSA vs hemiarthroplasty), glenoid components
(keeled vs pegged), surgical techniques (navigation vs stan-
dard procedure), and implantation (cemented all-polyethyl-
ene vs metal-backed). Studies consisted of small samples
and, therefore, were liable to type Il error, i.e., missing a sig-
nificant difference when one actually exists. Sample sizes of
2040 patients are unlikely to provide any meaningful clin-
ical answers for patients and/or providers. Future studies
need to be adequately powered to detect meaningful differ-
ences between groups.

Several findings from the studies deserve further discus-
sion. In the TSA versus hemiarthroplasty comparison, the
main findings were that ASES total score (disability/func-
tion and pain composite) improved more in the TSA com-
pared to the hemiarthroplasty group; this difference exceed-
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Table 4. Comparison of other outcomes between hemiarthroplasty and TSA, keeled vs pegged glenoid compo-
nent, cemented all-polyethylene vs metal-backed glenoid component, and intraoperative navigation vs conven-
tional surgery.

Outcome Intervention, Control, RR or Mean Difference
Mean (SD) or n/N Mean (SD) or n/N (95% CI)
Hemiarthroplasty vs TSA (control; 41 patients, 1 study)
SF-36 PCS 429 (10.9) 42.1(13.2) 0.8 (-6.6,8.2)
SF-36 MCS 574 (10.9) 584 (9.1) -1(-7.1,5.1)
WOOS score 81.5(24.1) 90.6 (13.2) -9.1(-209,2.7)
Intraoperative fracture 2/21 2/20 09 (0.1,6.1)
Infection 1/21 1/20 09(0.1,14.2)
Keeled vs pegged (control) glenoid component
Disability/function on Constant and 25 (10) 21.7 (14.7) 3.3 (-6.1,21.7)
Murley score on 0-100 (n = 27; 1 study)
Patient-evaluated success of 354 (17.8) 39.1 (24.2) 3.7 (-19.7,-12.3)
treatment 0—100% (n = 27; 1 study)
Reoperation rate (n = 27; 1 study) 1/13 1/14 1.1(0.1,15.5)
Radiographic lucency 15/36 6/34 2.1(1.01,4.3)*

(n = 70; 2 studies)
Cemented all-polyethylene vs metal-backed (control) glenoid component
Revision rate (n = 40; 1 study) 0/20 4/20
Intraoperative navigation vs conventional operation (control) for TSA
Retroversion angle (n = 20; 1 study) 3.7 (6.3) 10.9 (6.8)
Operation time in minutes 169 (15.2) 138 (18.4)
(n =20; 1 study)
Intraoperative or postoperative 0/10 0/10
complications (n = 20; 1 study)

0.1(0.01,1.9)

~72 (-13.0,-1.5)*
215 (16.7,46.3)

Not estimable

* Significant RR with p < 0.05. TSA: total shoulder arthroplasty; SF-36 PCS: Medical Outcomes Study
Short-Form 36 physical component summary; SF-36 MCS: SF-36 mental component summary; WOOS:
Western Ontario Osteoarthritis of the Shoulder Index.

ed the clinically meaningful change of 6.4 points and mini-
mum detectable change of 9.6 points, as reported previous-
ly>2. Differences in all other outcomes, including pain, revi-
sion rate, and range of motion, although favoring TSA, were
not statistically significant. The revision rate was slightly
higher in the hemiarthroplasty group than in the TSA group,
although this did not reach statistical significance (p = 0.09).
Thus, based on results from 2 studies including a small num-
ber of patients, TSA seemed to lead to significantly greater
improvement in disability compared to hemiarthroplasty.
We speculate that the main reason for discrepant findings
regarding disability and pain/quality of life outcomes is that
a very small number of patients were available for analyses
and, except for a very few outcomes (for which 2 studies
were available), data were only available from 1 study. Most
patients with shoulder OA and irreparable rotator cuff dis-
ease have hemiarthroplasty compared to those with intact
rotator, who are likely to have TSA, a selection bias that
may partially explain the difference in postoperative func-
tion between groups. Different levels of technical skills
required for different approaches/implants may be partially
responsible for the few differences we found.

In the keeled versus pegged glenoid component compar-
ison group, the main findings were that there were no sig-
nificant differences in any of the primary or secondary out-
comes. Disability/function, patient-evaluated success of

treatment, and revision rate did not differ by type of glenoid
component. The proportion of participants with radiograph-
ic lucency was significantly higher in the keeled glenoid
component group than in the pegged glenoid component
group, which may imply that longterm loosening rates may
differ between keeled versus pegged components. However,
this analysis combined 2 studies with varying lengths of fol-
lowup (6 weeks vs 24 months). Therefore, these results
should be interpreted with caution.

Intraoperative navigation was associated with signifi-
cantly better glenoid positioning as measured by the retro-
version angle and took longer than the conventional surgery.
Intraoperative and postoperative complications were not
noted in any patients in either group. None of our primary or
secondary outcomes were assessed in this study. In the
cemented versus uncemented glenoid component group, the
main finding was that there was no difference in revision
rate between the 2 groups.

Our study has several strengths. We performed a
Cochrane Systematic Review with predefined outcomes and
published protocol, assessed outcomes of relevance to
patients and surgeons, and performed duplicate data abstrac-
tion. The risk that bias was introduced by the methods used
is low, as all authors strictly followed the protocol outlined
in this review. However, our review has several limitations,
including a lack of relevant available trials, high risk of bias
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in included studies, and the lack of sufficient data to make
firm conclusions regarding the benefit and harms of surgery
for shoulder OA. Many trials did not assess the outcomes
outlined in the review, or there was only a single trial with
relevant data and therefore, the evidence gathered did not
answer important questions. Our primary question, whether
surgical versus nonsurgical treatments for shoulder OA dif-
fer in outcomes, could not be addressed because of a lack of
studies in that area.

Our results were similar to those found in Bryant, et al,
a systematic review and metaanalysis comparing outcomes
after TSA and hemiarthroplasty in patients with shoulder
OA using data from RCT. That review included both pub-
lished and unpublished data, including both studies includ-
ed in our study (unpublished version of Lo, et al) and 2 other
unpublished studies. Bryant, et al concluded that TSA pro-
vided better functional outcomes than hemiarthroplasty, but
no significant differences were found between groups for
range of motion, pain, and strength. Our results were simi-
lar in that we found better improvement in function in the
TSA group than in the hemiarthroplasty group, but did not
find differences between groups for pain, quality of life, or
range of motion. It is unclear to us why the other unpub-
lished RCT included in the earlier review have not been
published.

Based upon the results of 2 trials, TSA may provide bet-
ter functional outcomes than hemiarthroplasty, although
other outcomes were similar. For other comparisons, sample
sizes were small and findings need to be confirmed with
larger studies. Our study does not help us answer important
questions, such as who might be an appropriate candidate to
undergo TSA, when surgery should be considered, and how
much better are TSA and other surgical options compared to
ongoing usual care and/or nonsurgical treatment options.
There is a need for more research comparing the benefit and
safety of surgery and nonsurgical treatment options for OA
of the shoulder. There are several unique challenges to con-
ducting RCT for surgical interventions. Because of the ini-
tial learning curve among surgeons, rapid improvement in
technology leading to changes in implant designs, changes
in surgical techniques over the duration of a short-inter-
mediate term study, and need for large sample sizes due to
ceiling effects in quality of life and function scores are some
of the challenges in the conduct of randomized controlled
trials in arthroplasty. The need for a long followup to
observe meaningful differences may be cost-prohibitive.
However, similar sample size and cost issues exist in large
safety trials of pharmaceutical agents, requiring trials of
10,000-15,000 patients for 1-4 years. Such trials have been
performed in recent years by requirement of the U.S. Food
and Drug Administration. In the absence of such large trials
in patients undergoing arthroplasty, prospective observa-
tional studies, with the creation of regional and/or national
shoulder arthroplasty registries, may provide answers to
many important questions.
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