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Review Article

Rotator cuff tears after total shoulder 
arthroplasty in primary osteoarthritis: 
A systematic review
David M. Levy, Geoffrey D. Abrams1, Joshua D. Harris2, Bernard R. Bach Jr, 
Gregory P. Nicholson, Anthony A. Romeo

ABSTRACT
Rotator cuff tears have been reported to be uncommon following total shoulder arthroplasty 
(TSA). Postoperative rotator cuff tears can lead to pain, proximal humeral migration, and glenoid 
component loosening. The purpose of this paper was to evaluate the incidence of post‑TSA rotator 
cuff tears or dysfunction in osteoarthritic patients. A systematic review of multiple databases was 
performed using preferred reporting items for systematic reviews and meta‑analyses guidelines. 
Levels I‑IV evidence clinical studies of patients with primary osteoarthritis with a minimum 2‑year 
follow‑up were included. Fifteen studies with 1259 patients (1338 shoulders) were selected. 
Student’s t‑tests were used with a significant alpha value of 0.05. All patients demonstrated 
significant improvements in motion and validated clinical outcome scores (P < 0.001). Radiographic 
humeral head migration was the most commonly reported data point for extrapolation of rotator 
cuff integrity. After 6.6 ± 3.1 years, 29.9 ± 20.7% of shoulders demonstrated superior humeral 
head migration and 17.9 ± 14.3% migrated a distance more than 25% of the head. This was 
associated with an 11.3 ± 7.9% incidence of postoperative superior cuff tears. The incidence of 
radiographic anterior humeral head migration was 11.9 ± 15.9%, corresponding to a 3.0 ± 13.6% 
rate of subscapularis tears. We found an overall 1.2 ± 4.5% rate of reoperation for cuff injury. 
Nearly all studies reported indirect markers of rotator cuff dysfunction, such as radiographic 
humeral head migration and clinical exam findings. This systematic review suggests that rotator 
cuff dysfunction following TSA may be more common than previously reported. IV, systematic 
review of Levels I‑IV studies.

Key words: Glenohumeral, humeral head migration, osteoarthritis, rotator cuff, rupture, total 
shoulder arthroplasty

INTRODUCTION

The number of total shoulder arthroplasties (TSAs) 
performed has increased over three‑fold from 2000 to 2008.[1] 
Prolonged life expectancy and increased physical activity in 
older populations are among many reasons we have seen a 
greater prevalence of shoulder osteoarthritis (OA). Results 
following TSA have demonstrated a low complication rate, 
excellent pain relief, and return of function in a majority of 
patients.[2,3]

When complications do arise postoperatively, component 
loosening, nerve injuries, instability, periprosthetic fractures, 
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and rotator cuff tears have been reported.[4,5] Glenoid loosening 
has typically been the primary concern with regard to TSA 
longevity, but recent reports have indicated that rotator cuff 
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tears may be more prevalent.[6,7] Bohsali et al. reported a 1.3% 
incidence of rotator cuff tear following TSA, with a majority 
of these tears occurring in the subscapularis tendon.[5] Others 
have reported a 2‑4% incidence of rotator cuff tear following 
the procedure.[4,8] Young et al. reported a much higher 16.8% 
incidence of rotator cuff dysfunction following TSA, with 
“dysfunction” defined as >25% superior migration of the 
humeral component on a true anterior‑posterior radiograph 
of the glenohumeral joint.[6] Post‑TSA rotator cuff tearing 
or dysfunction is associated with proximal migration of the 
humeral component, which can accelerate polyethylene wear 
and loosening of the glenoid component through the rocking‑
horse phenomenon.[9]

The literature on rotator cuff dysfunction after TSA remains 
limited. Furthermore, most studies do not differentiate 
patients with OA from those with other forms of arthritis. 
Posttraumatic and inflammatory arthritis predispose patients to 
cuff tears, thus confounding any post‑TSA cuff complications. 
We are not aware of any systematic reviews examining 
the incidence of rotator cuff tears following total shoulder 
replacement for primary OA. The purpose of this investigation 
is to determine the incidence of rotator cuff tears after TSA 
for primary glenohumeral arthritis. We hypothesized that the 
rate of overall rotator cuff pathology would be significantly 
higher than the 20‑4% rate of rotator cuff tears reported in 
earlier investigations.

MATERIALS AND METHODS

Search strategy
We conducted a systematic review of the available literature 
according to preferred reporting items for systematic reviews 
and meta‑analyses (PRISMA) guidelines using the PRISMA 
checklist.[10] Searches were completed in February 2013 using 
the PubMed Medline database and the Cochrane Central 
Register of Clinical Trials. The keyword selection was designed 
to capture all Levels I‑IV evidence (according to the Oxford 
Centre for Evidence‑Based Medicine) English‑language 
studies that reported clinical and/or radiographic outcomes. 
This was accomplished using the keywords “shoulder” and 
“arthroplasty” and a series of “NOT” phrases designed to match 
our exclusion criteria.* Study exclusion criteria consisted 

*(((((((((((((((((((((((((((((((((((((((((((((((((((total[Title/Abstract]) 
AND shoulder[Title/Abstract]) AND arthroplasty[Title/Abstract] AND 
(English[lang]))) NOT reverse[Title/Abstract]) NOT hemiarthroplasty[Title/
Abstract]) NOT fixation[Title/Abstract]) NOT nonoperative[Title/
Abstract]) NOT nonsurgical[Title/Abstract] AND (English[lang]))) NOT 
revision[Title/Abstract]) NOT elbow[Title/Abstract]) NOT wrist[Title/
Abstract]) NOT hip[Title/Abstract]) NOT knee[Title/Abstract]) NOT 
ankle[Title/Abstract] AND (English[lang]))) NOT biomechanical[Title/
Abstract]) NOT cadaveric[Title/Abstract]) NOT laboratory[Title/Abstract] 
AND (English[lang]))) NOT resurfacing[Title/Abstract]) NOT surface[Title/
Abstract]) NOT interphalangeal[Title/Abstract] AND (English[lang]))) 
NOT anesthesia[Title/Abstract]) NOT anesthesia[Title/Abstract]) NOT 
finite[Title/Abstract] AND (English[lang]))) NOT interscalene[Title/
Abstract]) NOT radiostereometric[Title/Abstract] AND (English[lang]))) 

of cadaveric, biomechanical, histological, and kinematic 
results as well as any analyses of nonoperative management, 
hemiarthroplasty, or reverse TSA. Studies were excluded 
if they did not report any clinical and/or radiographic data 
relating to rotator cuff pathology. Patient populations were 
further excluded if their diagnosis was not primary OA; 
patients with inflammatory arthritis, posttraumatic arthritis, 
and postcapsulorrhaphy arthritis were excluded. Conversions 
from hemiarthroplasty to TSA were also excluded. Inclusion 
criteria consisted of a minimum of 2 years follow‑up. This 
search yielded 178 initial results.

Study selection
Studies with the above‑stated exclusion criteria were 
not immediately excluded but rather reviewed for any 
differentiation of patient population. For instance, if outcomes 
from a TSA population were compared to or isolated from 
those of hemiarthroplasty patients, the clinical outcomes 
from the TSA population were included in our review. If 
a study separated outcomes by diagnosis, only those for 
patients with primary OA were included. If a study could 
not be deconstructed as such or was entirely devoted to one 
of our exclusion criteria, that study was excluded from our 
review. To ensure that no patients were counted twice, each 
study’s authors, data collection period, and ethnic population 
were reviewed and compared to those of the other studies. If 
there was any overlap in authorship, period, and place, only 
the study with the most relevant (i.e., rotator cuff outcomes) 
or comprehensive data was included. After accounting for all 
inclusion and exclusion criteria, 15 studies with 1259 patients 
(1338 shoulders) were selected for inclusion [Figure 1].[2,6,7,11‑22]

Data extraction
We extracted data from studies that satisfied the eligibility 
criteria. Details of study design, sample size, and patient 
demographics, including age, sex, hand dominance, and primary 
diagnosis were recorded. Surgical factors such as the approach, 
presence of preoperative rotator cuff tears, biceps treatment, 
use of cement, and prosthesis design were abstracted. Clinical 
outcomes included physical examination findings, functional 
assessment scores (patient satisfaction, Western Ontario OA 
score, Constant‑Murley, Shoulder Outcome score [constant], 
American Shoulder and Elbow Surgeons [ASES] score, the 
visual analog score, and Neer patient satisfaction), the number 
of revisions, changes in range of motion, and subscapularis‑
specific tests, such as belly press and lift‑off. Radiographic 
outcomes focused on anterior or superior migration of the 

NOT cmc[Title/Abstract]) NOT carpometacarpal[Title/Abstract]) NOT 
cervical[Title/Abstract]) NOT anesthesiology[Title/Abstract] AND 
(English[lang]))) NOT rehabilitation[Title/Abstract] AND (English[lang]))) 
NOT histology[Title/Abstract]) NOT histological[Title/Abstract]) NOT 
collagen[Title/Abstract] AND (English[lang]))) NOT kinematic[Title/
Abstract]) NOT kinematics[Title/Abstract] AND (English[lang]))) NOT 
vitro[Title/Abstract] AND (English[lang]))) NOT inverted[Title/Abstract]) 
NOT grammont[Title/Abstract]) NOT arthrodesis[Title/Abstract]) NOT 
fusion[Title/Abstract] AND (English[lang])
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humeral head, which suggested subscapularis or supraspinatus/
infraspinatus pathology, respectively. Those reporting superior 
migration of the humeral head were classified according to 
Torchia et al.:[12] superior migration of ≤25% of the prosthetic 
humeral head diameter is graded as mild subluxation; moderate 
subluxation involves migration of 25‑50% of the diameter; 
severe subluxation involves proximal migration >50% of the 
humeral head diameter [Figure 2].

Statistical analysis
We reported our data as weighted means with data ranges. A 
mean was calculated for each study reporting on a respective 
data point, and each mean was then weighed according to 
its study sample size. This calculation was performed by 
multiplying one study’s individual mean by the number of 
patients enrolled in that study and dividing the sum of these 
weighted data points by the number of eligible patients in all 
relevant studies. In this way, the nonweighted means from 
studies with a smaller sample size did not carry as much 
weight as those from larger studies. Comparisons were made 
with Student’s t‑test (SPSS version 18, IBM Inc., Armonk, 
NY, USA), and an alpha value of 0.05 was set as statistically 
significant.

RESULTS

A total of 15 studies representing 1259 patients were included 
in the final dataset.[2,6,7,11‑22] Demographic characteristics of the 
included patients are presented in Table 1. Nine of the fifteen 
studies consist of Level IV Evidence. Only one study reported 
Level I Evidence.[20]

The incidence of preoperative rotator cuff tears, as well as details 
of the surgical procedure, including the type of components 
utilized, is presented in Table 2. Seven studies commented on 
the preoperative condition of the rotator cuff and whether 
or not a concomitant repair was performed. Of these seven 
studies, 59 shoulders (6.4%) had a complete supraspinatus 
tear, 39 of which (4.0%) underwent a supraspinatus repair 

at the time of arthroplasty. The technique of repair was not 
specified in any study.

Table 3 reports the clinical and radiographic outcomes from the 
included studies. The average length of follow‑up to the final 
physical exam was 6.8 ± 3.2 years. Eleven studies documented 
changes in forward elevation and external rotation pre‑ and 
post‑operatively, all of which demonstrated statistically 
significant improvements at final follow‑up (P < 0.001). The 
belly‑press test was found to be abnormal in 20% of patients 
postoperatively. Each clinical outcome score was utilized in no 
more than five studies. When reported, clinical outcome scores 
improved significantly, after more than 6 years of follow‑up 
(P < 0.001).

Figure 1: CONSORT diagraph demonstrating study selection criteria Figure 2: Computed tomography arthrogram of the right shoulder in 
a 67‑year‑old male demonstrating superior migration of the humeral 
component as well as contrast extravasation in the subacromial space 
indicative of a full‑thickness tear of the superior rotator cuff

Table 1: Demographics and clinical diagnoses for the final 
cohort of included patients
Parameter Number
Sample size (2, 6, 7, 11‑22)

Total number of patients 1259
Average number of patients 57.2 (range 10‑542)
Total number of shoulders 1338
Average number of shoulders 60.8 (range 10‑596)

Gender (2, 6, 7, 11‑22) (%)
Males 543 (43.1)
Females 716 (56.9)
Age (2, 6, 7, 11‑22) 67.2 ± 3.7 (range 18‑90)

Shoulder side (16, 18) (%)
Right 95 (54.6)
Left 79 (45.4)

Shoulder dominance (6, 12, 14,19) (%)
Dominant 428 (59.9)
Nondominant 286 (40.1)

Primary diagnosis (2, 6, 7, 11‑22)
Osteoarthritis 1335
Avascular necrosis 3
Number with prior shoulder surgeries 
(6, 12, 17) (%)

4 (0.6)
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Radiographic data were reported in a majority of investigations 
[Table 3]. Ten studies reported on the proximal migration of the 
humeral head prosthesis. In these ten studies, the percentage 
of shoulders with superior migration was nearly 30% after 
6.6 ± 3.1 years. Among the four studies using the Torchia 
et al. classification scheme,[12] 18% of shoulders demonstrated 
moderate or severe migration. These ten studies were further 
subdivided into those reporting an average of greater than or 
<15% of shoulders with superior migration. When comparing 
these two groups of studies, there was no significant difference 
in preoperative constant scores (P = 0.74), but there was 
a significant difference in postoperative scores, with lower 
scores in those studies reporting more than 15% of patients 
with superior migration (P = 0.049). Anterior humeral head 
migration was not specifically defined in any of the four studies 

in which it was reported. As such, the percentage of shoulders 
with anterior migration ranged widely from 0% to 36% for a 
mean of 12%.

Complications data were reported after a weighted mean 
of 7.0 ± 3.5 years of follow‑up [Table 4]. Overall revision 
rate for any reason was 6.8 ± 6.0%, while the independent 
reoperation rate for rotator cuff injury was 1.2 ± 4.5%. 
Among the eight studies with documented rotator cuff tears, 
the weighted mean of superior cuff tears (supraspinatus or 
infraspinatus) was 11.3 ± 7.9%, and that of subscapularis 
tears was 3.0 ± 13.6%.

Table 2: Operative findings, techniques, and implants for 
the final cohort of included patients
Parameter Total number
Preoperative rotator cuff tears (2, 6, 7, 12, 13, 16, 19)

Partial‑thickness supraspinatus 51
Complete‑thickness supraspinatus 59
Concomitant supraspinatus repair 12

Surgical approach (2, 6, 7, 11‑22)
Deltopectoral 1321
Superior deltoid split 17

Anterior exposure (6, 12‑15, 17‑22)
Subscapularis tenotomy 847
Lesser tuberosity osteotomy 86
Subscapularis peel 116

Biceps tendon handling (6, 15, 17, 19‑22)
Tenodesis 372
Tenotomy 286

Glenoid component- material, fixation (2, 6, 7, 12-20)
All‑polyethylene, cemented 1253
Metal‑backed, bone in‑growth 0

Glenoid component‑design (6, 7, 12‑16, 18‑20, 22)
Keeled 860
Pegged 185

Humeral component-fixation (2, 6, 7, 12-22)
Cemented 884
Uncemented 425

Humeral component‑design (2, 6, 7, 11‑22)
Stemmed 1292
Stemless 17

Prosthetic system (2, 6, 7, 11‑13, 15, 17‑22)
Total Evolutive (Biomed) 17
Bio‑Modular (Biomet) 40
Comprehensive (Biomet) 9
Global (DePuy) 17
Global advantage (DePuy) 204
Neer I (Smith and Nephew) 29
Neer II (3M) 60
Cofield I (Smith and Nephew) 34
Cofield II (Smith and Nephew) 34
Aequalis (Tornier) 725
Bigliani‑Flatow (Zimmer) 39

Table 3: Pre‑ and post‑operative clinical outcome data 
and postoperative radiological outcomes for all patients 
included in the final analysis
Parameter Weighted mean P
Average physical exam follow‑up 6.8 ± 3.2 years

Positive belly press test, incidence 
(15, 17, 21)

20.4 ± 27.7%

Forward elevation (6, 7, 12‑16, 
18, 19, 22)

Preoperative 89.2 ± 15.8° P<0.001
Postoperative 139.7 ± 7.2°

External rotation (6, 7, 12‑16, 18, 19, 22)
Preoperative 13.5 ± 6.8° P<0.001
Postoperative 42.6 ± 9.3°

Abduction (7, 18, 19, 22)
Preoperative 59.3 ± 15.9° P<0.001
Postoperative 126.8 ± 5.5°

Average clinical survey follow‑up 6.5 ± 3.3 years
Neer criteria patient satisfaction, 
percentage (6, 13, 15)

90.4 ± 5.6%

Constant (6, 7, 14, 15, 19)
Preoperative 29.2 ± 4.7 P<0.001
Postoperative 67.0 ± 11.5

WOOS (18, 20)
Preoperative 26.9 ± 5.8 P<0.001
Postoperative 86.0 ± 1.6

ASES (2, 7, 18, 20)
Preoperative 31.6 ± 5.6 P<0.001
Postoperative 83.2 ± 3.8

VAS pain (2, 13, 15)
Preoperative 8.1 ± 0.8 P<0.001
Postoperative 2.4 ± 1.1

DASH (18)
Preoperative 57.0 ± 4.4 P=0.013
Postoperative 19.3 ± 3.1

Average radiological follow‑up 6.6 ± 3.1 years
Shoulders with superior migration 
of humeral head, incidence (6, 7, 
11‑16, 18, 19)

29.9 ± 20.7%

Shoulders with superior migration of 
humeral head >25% of humeral head 
diameter, incidence (6, 12, 16, 19)

17.9 ± 14.3%

Shoulders with anterior migration of 
humeral head, incidence (13, 15, 18, 20)

11.9 ± 15.9%

WOOS = Western ontario osteoarthritis score; ASES = American shoulder and elbow 
surgeons; VAS = Visual analog score; DASH = Disabilities of the arm, shoulder, and hand
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DISCUSSION

The goal of this systematic review was to report the 
incidence of rotator cuff tears following TSA for primary OA. 
Nearly all of the 15 analyzed studies (over 1,300 shoulders) 
reported indirect markers of rotator cuff dysfunction, such as 
radiographic humeral head migration and/or positive exam 
findings. Only one study utilized nonroentographic imaging 
(ultrasonography).[17] We found that nearly 30% of shoulders 
demonstrated radiographic superior migration and 12% 
showed anterior migration of the humeral head at a final mean 
follow‑up of 6.6 ± 3.1 years.

Weiner and Macnab first described the superior migration 
of the humeral head in native shoulders.[23] They found that 
50% of patients with rotator cuff tears had proximal humeral 
migration, and subsequent clinical and cadaveric studies 
confirmed this finding.[24‑26] Deutsch et al. later described the 
mechanism by which this migration occurs.[27] The rotator 
cuff functions as a dynamic stabilizer of the glenohumeral 
joint and counteracts the upward pull of the deltoid muscle 
by depressing the humeral head during abduction. When the 
rotator cuff is torn or deficient, the deltoid is unopposed, 
leading to chronic superior subluxation of the humeral head. In 
a native shoulder, this can progress to impingement syndrome 
or cuff tear arthropathy. In a prosthetic shoulder, proximal 
migration may accelerate arthroplasty failure through one 
of the two mechanisms. Greater humeral head translation 
diminishes the relative contact area of the glenohumeral 
joint and thus transmits higher contact stress to the glenoid 
component, leading to polyethylene deformation and wear.[28‑30] 
In addition, humeral head migration can lead to eccentric 
loading and glenoid component loosening via a “rocking‑horse 
phenomenon.”[9,29‑33] Anterior migration theoretically could 
engender the same mechanisms of polyethylene wear and 
eccentric loading. Just as superior humeral head migration 
is associated with supraspinatus and infraspinatus tears, 
anterior subluxation may indicate a tear of the subscapularis 

tendon.[5] Inadequate subscapularis repair, humeral component 
malrotation, the use of oversized components, anterior glenoid 
and/or capsular deficiency, and deltoid dysfunction all have 
been associated with anterior instability after TSA.[8,34,35]

The clinical consequences of superior or anterior humeral 
migration remain controversial. The rocking‑horse phenomenon 
of glenoid component loosening has been clearly described in 
patients with severe preoperative rotator cuff tears,[9] but it 
has not been proven in patients without preexisting tears. 
Young et al. found that superior migration was significantly 
associated with glenoid radiolucencies,[6] and Miller et al. 
reported lower ASES and patient satisfaction scores in patients 
with subscapularis tears.[36] However, the former also showed 
no difference in glenoid revisions between patients with and 
without superior migration. Moreover, Wirth et al. found no 
association between rotator cuff tears and activity‑altering 
pain,[8] and Khan et al. showed that rotator cuff pathology did 
not adversely impact mean shoulder survey scores.[7]

Of the studies that reported postoperative rotator cuff tears, 
there was an 11% rate of superior cuff tears and 3% rate of 
subscapularis tears, confirming this investigation’s hypothesis. 
Unfortunately, only a few authors specified their method of 
diagnosis.[6,7,14,17] Khan et al. clinically diagnosed rotator cuff 
failure if the patient was pseudoparalytic or had a positive 
Jobe test, elevation of the humeral head on resisted cuff action, 
and serial radiographs with increasing proximal migration of at 
least 5 mm.[7] Scalise et al. defined an abnormal subscapularis 
tendon through ultrasonography.[17] An attenuated tendon 
had a focal decrease of ≥50% of the normal tendon thickness, 
and a full‑thickness tear was defined as a gap in the tendon 
substance with retraction. The lack of objective data and the 
nature of aggregate data in a systematic review precluded direct 
correlation of the presence of rotator cuff tears with clinical 
outcomes. However, while nearly 7% of patients underwent 
reoperation, only 1.2% of patients did so for a rotator cuff injury.

Proximal migration of the humeral head was the most consistently 
reported data point that was used as an approximation of rotator 
cuff dysfunction. Ten studies (1,012 shoulders) commented 
on proximal migration. Four of these studies employed the 
proximal migration grading system of Torchia et al.[12] One 
study defined proximal migration as an acromiohumeral 
distance ≤7 mm,[14] and another study defined it as >5 mm of 
migration over the follow‑up period.[7] The other four studies 
did not define their parameters for superior migration of the 
humeral head. Only three studies in this review were dedicated 
specifically to post‑TSA rotator cuff function, and all three used 
radiographic humeral head migration as their primary outcomes 
instrument.[6,11,12] This review’s reported rate of 17.9% moderate 
or severe superior subluxation after 6.6 years was similar to the 
16.8% rate Young et al. reported after 8.6 years.

Limitations of this systematic review are imposed by the 
studies analyzed. There was a relative paucity of clinical and 

Table 4: Incidence of postoperative rotator cuff tears and 
reoperations
Parameter Weighted 

mean (%)
Average complications follow‑up (years) 7.0 ± 3.5

Superior cuff tears (6, 7, 11, 13, 14, 19, 20, 22) 11.3 ± 7.9
Subscapularis cuff tears (2, 6, 7, 13, 17, 19, 20, 22) 3.0 ± 13.6
Revisions (reoperations) (2, 6, 7, 11‑14, 17, 19, 20) 6.8 ± 6.0

For rotator cuff injury 1.2 ± 4.5
Superior cuff repair 0.5 ± 4.6
Subscapularis cuff repair or graft 0.6 ± 1.1
Revision to reverse total shoulder arthroplasty 0.2 ± 0.7

For component loosening 3.5 ± 3.6
For periprosthetic fracture 0.3 ± 0.9
For infection 0.7 ± 1.7
For stiffness 0.5 ± 0.2
Revision to hemiarthroplasty 0.2 ± 0.6
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radiographic data relating to rotator cuff pathology. Magnetic 
resonance imaging serves as the current gold standard for 
diagnosis of rotator cuff tears, but its use postoperatively is 
limited by metal artifact. Therefore, most outcomes studies 
rely on indirect measures of rotator cuff quality. Proximal 
humeral migration may not be a reliable indicator of rotator 
cuff pathology, as Boyd et al. showed that the incidence of 
cuff tears did not differ significantly between groups with and 
without proximal migration.[11] In addition, the belly press 
test has demonstrated low sensitivity, low specificity, and low 
positive predictive value for diagnosis of subscapularis tears 
after TSA so may be an unreliable indicator of subscapularis 
dysfunction.[37] Finally, because only a handful of studies 
described their actual clinical method of diagnosing rotator cuff 
tears, we accepted radiographic measurements of humeral head 
migration as a proxy of rotator cuff dysfunction. Selection bias 
was minimized in this review due to the inclusive nature of 
studies with Levels of evidence I‑IV, but this created a study 
design bias in that most studies consisted of Level IV evidence 
and only one study cited Level I evidence.

Rotator cuff dysfunction following TSA may be more common 
than previously reported. It remains unknown, however, 
whether rotator cuff dysfunction, as defined by clinical or 
radiographic examination of humeral head migration, leads 
to inferior outcomes. We hope that this review encourages 
researchers to design clinical and basic science studies that 
assess the impact of shoulder arthroplasty on the rotator cuff.
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