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Background: Anatomic total shoulder arthroplasty (aTSA) is the gold standard for treating glenohumeral osteoarthritis.
While there is evidence that a rotator cuff insufficiency can lead to poor outcomes and early failure of the anatomic implant,
there is no clear consensus on the use of aTSA in the context of a concomitant partial thickness rotator cuff tear and the
related outcomes.

Purpose: To systematically review clinical and radiological outcomes, complications, and revision rates of anatomic total
shoulder arthroplasty in patients with glenohumeral osteoarthritis and preoperative partial-thickness rotator cuff tears.

Methods: A systematic review was performed based on the PRISMA guidelines in PubMed, Scopus, and Cochrane
databases. Eligible studies reported clinical and radiological outcomes on patients treated with aTSA with established
preoperative partial thickness rotator cuff tear on MRI. Extracted data included demographics, study design, follow-up
times, overall clinical and radiological findings and complication rates.

Results: Three studies, including 595 patients and 636 shoulders, met the inclusion criteria. Overall, 95 patients (14.9%) had
partial-thickness supraspinatus tendon tears (23 men and 72 women), with a mean age of 71.3 years and a mean follow-
up ranging from 43 to 69.6 months. Across studies, patients with partial thickness tears showed improvements in
functional outcomes and range of motion that were comparable to those without tears or with full thickness tears. One
study reported a complication rate of 16%, and a 10.3% revision rate, with no correlation to the rotator cuff status.
Osteolytic glenoid changes were observed in 22% of patients with partial tears in one study, though proximal migration was
uncommon and led to revision in only one case.

Conclusions: Current evidence suggests that aTSA remains a viable treatment providing significant improvements in
functional outcomes and range of motion, with complication rates comparable to those without tears. However, the
available evidence is scarce and heterogeneous, and certainty is very low. No firm recommendations can be made, and
further high-quality studies are needed.

What this study adds: This systematic review synthesizes the small and methodologically limited body of evidence on
aTSA in patients with glenohumeral osteoarthritis and preoperative partial-thickness tears, and suggests that in carefully
selected patients meaningful improvements in pain, function, and range of motion can be achieved, with complication and
revision rates that appear comparable to those reported in series without partial tears, although the certainty of this
evidence is very low.

Potential impacts on research, practice, or policy: These findings support a more individualized approach to implant
selection in shoulder arthroplasty, where partial-thickness rotator cuff tears alone are not treated as an absolute
contraindication to anatomic designs, and underscore the need for high-quality prospective studies to clarify long-term
risks of tear progression and implant failure.

Study Design: Systematic review

Level of evidence: IV
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Introduction

Glenohumeral osteoarthritis is a common cause of shoulder

pain and stiffness characterized by progressive cartilage loss,

bony erosion, and deformity. It affects up to 20% of adults

over 65 [1][2]. The growing incidence of this pathology

reflects the significant increase in shoulder arthroplasty

procedures performed. In the United States from 2012 to

2017, anatomic total shoulder arthroplasty (aTSA) increased

from 9.5 to 12.5 cases per 100,000. In the same period, the

incidence of primary reverse total shoulder arthroplasty

(rTSA) increased from 7.3 to 19.3 cases per 100,000 persons

[3]. Projections suggest a continued rise, with rTSA and aTSA

volumes expected to increase by 91.9% to 349% by 2025,

outpacing growth in hip and knee arthroplasty [4].

Traditionally, aTSA is considered the gold standard procedure

for treating glenohumeral osteoarthritis [5]. Although rotator

cuff tears may be encountered during a shoulder

replacement, their overall incidence in patients with primary

glenohumeral osteoarthritis remains low. Their incidence

ranges from 9.1% to 14.9% [6][7]. However, concomitant

rotator cuff pathology is associated with poorer outcomes of

aTSA due to eccentric loading with proximal migration of the

humeral head and early failure of the glenoid component [8].

Therefore, the presence of a rotator cuff tear is traditionally

considered a contraindication to aTSA. In this setting, rTSA

was developed as a better alternative option [9].

The use of rTSA has increased significantly in recent years,

surpassing aTSA in frequency by 2014 [10]. This trend is

attributed to expanding surgical indications for rTSA, which is

increasingly preferred over aTSA, even when rotator cuff

deficiency is not present,[10][11] although aTSA is known to

better preserve shoulder function [12].

Several studies have investigated the impact of previous

surgeries [13][14] and concomitant rotator cuff repair [15][16]

on the outcomes of shoulder arthroplasty. However, there is

no clear consensus on the use of aTSA in the context of

glenohumeral osteoarthritis and concomitant partial

thickness rotator cuff tear and related outcomes.

The purpose of this systematic review is to investigate the

outcomes and failure rates of aTSA with concomitant partial-

thickness rotator cuff tears.

Materials and methods

The current systematic review was performed following the

Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines and is registered in the

PROSPERO Registry CRD42024580020 [17][18].

Search strategy

A systematic search was conducted until 14th August 2024 in

the PubMed (MEDLINE), Scopus and Cochrane Library

databases. The following search terms were entered into the

title, abstract, and keyword fields: ("aTSA" OR "TSA" OR

"anatomical shoulder prosthesis" OR "anatomic total shoulder

arthroplasty" OR "anatomic total shoulder replacement" OR

"anatomic total shoulder arthroplasty") AND ("rotator cuff

tear" OR "rotator cuff lesion").

The inclusion criteria were studies published providing

clinical and/or radiological outcomes after anatomic total

shoulder arthroplasty with established preoperative partial

thickness rotator cuff tear on MRI scans. Studies conducted

using randomized controlled trials, controlled (non-

randomized) clinical trials, prospective and retrospective

comparative cohort studies, case-control studies, and case

series were included.

The exclusion criteria were non-English language papers and

studies that did not provide clear clinical and/or radiological

results. Studies with partial rotator cuff tears treated during

the surgical procedure were excluded. Case reports, reviews

of the literature, letters to editors, biomechanical reports, ex

vivo or cadaveric studies, editorial commentary were

excluded as well.

Data collection and analysis

The retrieved articles were first screened by the two authors

(M.A. and T.S.) by title and, if found relevant, screened further

by reading the abstract. After excluding studies not meeting

the eligibility criteria, the entire content of the remaining

articles was evaluated for eligibility. To minimize the risk of

bias, the authors reviewed and discussed all the selected

articles, references, and articles excluded from the study. In

case of any disagreement between the reviewers, the senior

investigator (S.B.) made the final decision. At the end of the

process, further studies that might have been missed were

manually searched by going through the reference lists of the

included studies and relevant systematic reviews.

The data were extracted from the selected articles by the first

two authors. Each article was validated again by the first

author before analysis. The following data were extracted

from each included study: demographics, study design,

follow-up times, treatment groups, evaluation scores

adopted, overall clinical and radiological findings and

complication rates.

Assessment of methodological quality

The Oxford Levels of Evidence set by the Oxford Centre for

Evidence-Based Medicine were used to categorize the level of

evidence [19].  The quality of the selected studies was

evaluated using the Methodological Index for
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Nonrandomized Studies (MINORS) score [20]. The checklist

consists of 8 items for non-comparative studies and 12 items

for comparative studies, of which the last four are specific for

comparative studies. Each item could be scored from 0 to 2

points. The ideal score was set at 16 points for non-

comparative studies and 24 for comparative studies.

Figure 1. PRISMA flow diagram

Results

Study Characteristics

The electronic search yielded 382 studies. After 18 duplicates

were removed, 364 studies remained, of which 355 were

excluded after reviewing the abstracts, bringing the number

down to 9. Subsequently, 6 additional articles were excluded

after full-text reading based on the aforementioned inclusion

and exclusion criteria. No additional studies were found by

manually searching the reference lists of the selected

articles. Finally, 3 studies met the inclusion criteria and were

included for further analysis [7][21][22]. See PRISMA

flowchart (Figure 1). The studies analyzed had an average

MINORS score of 12, indicating the methodological quality of

the available literature.

Table 1 shows the characteristics of the studies and a

summary of their data. The level of evidence was rated as

level 3 for two studies [7][21] and level 4 for one study [22].

The study by Edwards et al. [7] examined patients undergoing

TSA with partial or full-thickness tears or without tears of the

supraspinatus tendon. Choate et al. [21] compared patients

with partial thickness tears to those without tears, whereas

Raval et al. [22] evaluated patients undergoing anatomic TSA

with only partial-thickness tears. 

The studies evaluated a total of 595 patients with 636

shoulder arthroplasties including 170 (26.7%) men and 466

(73.3%) women, with a mean age of 70.6 years (range 42 –

89 years).   Overall, 95 patients (14.9% of total) with partial-

thickness supraspinatus tendon tears were included in the

studies, with a mean age of 71.3 years; 23 (24.2%) of them

were men, and 72 (75.8%) were women. The mean overall

postoperative follow-up was 52 months (range 1-100

months). The mean follow-up of the partial rotator cuff tear

group was 52.4 months (range 24-108 months) with Raval et

al. [22] reporting the longest mean follow-up (69.6 months)

and Choate et al. [21] reporting the shortest (43 months). No

significant differences in the demographic factors were

identified across the studies.

All patients were treated using anatomic total shoulder

replacements, except in the study of Edwards et al. [7], where

77 patients underwent hemiarthroplasty replacement.

Moreover, 10 (of 39) shoulders with partial-thickness tears

and 5 (of 40) with full-thickness tears underwent

hemiarthroplasty replacement. No additional surgical

procedures were reported except for Edwards et al., where 7

(of 40) full-thickness and 4 (of 39) partial-thickness

supraspinatus tears were treated with transosseous repair.
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Table 1. Study Characteristics

Outcomes

Clinical outcomes used in the studies included Constant

Score, Penn Shoulder Score, Single Assessment Numeric

Evaluation, American Shoulder and Elbow Surgeons score,

Oxford Shoulder Score, and measurements of range of

motion (ROM). The findings are summarized in Table 2.

Functional and Clinical Outcome Scores

Across the available studies, postoperative functional

outcome scores improved, and no statistically significant

differences were detected between groups defined by cuff

status.

Edwards et al. reported improvements in shoulder function

as measured by the Constant Score, with no significant

differences across the groups. Specifically, patients with  no

tears  improved from 44.3 preoperatively to 70.2

postoperatively. Those with partial-thickness tears improved

from 41.5 to 66.5, while patients with full-thickness tears

showed an increase from 39.5 to 67.1. Overall, while

shoulders with a complete supraspinatus tear had

significantly greater improvement in the pain score compared

to others (p = 0.016), postoperative strength was significantly

diminished (p = 0.002). Regarding demographic factors,

increased age was found to negatively impact Constant

scores for pain, strength, and the adjusted Constant score (all

p < 0.018) regardless of the status of the cuff. Female gender

was linked with lower scores for pain, strength, total Constant

score, adjusted Constant score, and active external rotation

(all p < 0.05).

Choate et al. found no statistically significant differences in

the outcomes between the no-tear and partial-thickness tear

groups. Penn Shoulder Score improved to an average score

of 69.8 ± 22.6 in the no tear group and 77.6 ± 21.6 in the

partial-thickness group (p = 0.28). Further, the partial-tear

group tended to show better outcomes, particularly in the

Penn Shoulder Score function sub score (p = 0.09). The

results of the Single Assessment Numeric Evaluation score

at the end of the follow-up were 69.1 ± 29.7 and 79.5 ± 30.1

for, respectively, the no-tear and partial-thickness groups (p =

0.29). Additionally,  American Shoulder and Elbow

Surgeons  scores were reported as 72.8 ± 21.7 for patients

without tears, and 82.6 ± 21.1 in those with partial-thickness

tears (p = 0.19).

Raval et al. reported good outcomes in patients with partial-

thickness tears. The Oxford Shoulder Score improved

significantly from an average of 14 (range 9-19) to 42 (range

32-48) (p=0.001).

Range of Motion (ROM)

All three studies demonstrated improvements in range of

motion (ROM) postoperatively. Although the degree of

improvement varied between groups, no significant

differences were observed between patients with no tears,

partial-thickness tears, or full-thickness tears.
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Table 2. Outcomes

Edwards et al. found similar improvements in forward

elevation and external rotation regardless of cuff status.

Comparing the concomitant transosseous repair of the

rotator cuff, shoulders with repair of a full-thickness

supraspinatus tear showed only better postoperative active

external rotation than shoulders with no repair of such tears

(p = 0.043). Conversely, no differences were found in

shoulders with the repair of a partial-thickness rotator cuff

tear compared with those without a repair.

Choate et al. found improvements in ROM in both no-tear and

partial-thickness group. No statistical differences were found

between the two groups, but the partial thickness tear group

showed a trend to perform better in the external rotation

(41.9 ± 17.1° vs 51.4 ± 13.9°) (p = 0.1).

Raval et al. also observed significant improvements in ROM

in patients with partial-thickness tears: forward

flexion improved from 80° preoperatively to 140° at the end of

the follow-up (p = 0.015). Similarly,  external rotation

increased from 20° to 40° (p=0.001),

and  abduction  increased from 45° preoperatively to 90°

postoperatively (p = 0.016).

Fatty infiltration

All three studies reported fatty infiltration, although its clinical

relevance varied. Choate et al. found grade 3–4 Goutallier

fatty infiltration in 22% of patients, with no significant

difference according to cuff status (p = 0.65) and no

association between Goutallier grade and clinical outcomes;

patients with grade 3–4 changes tended to be older than

those with grade 0–2 changes (71.8 ± 7.8 vs 64.3 ± 10.2

years; p = 0.06). Raval et al. found no significant association

between fatty infiltration and overall clinical outcomes,

although infraspinatus Goutallier grade negatively correlated

with postoperative forward elevation (p = 0.02) and external

rotation (p = 0.05). Similarly, Edwards et al. reported that

infraspinatus fatty degeneration was associated with lower

total and adjusted Constant scores and reduced active

external rotation (all p < 0.001).

Complications

Two studies reported complications.7,22 Edwards et al.

reported overall 90 complications (16%) and 57 prostheses

(10.3%) underwent revision. No cases of superior humeral

migration, and no significant difference was found in

loosening rates of the humeral stem or glenoid component

were found between the groups.  No association was found

between the rotator cuff status and the rate or type of

complications, nor with the need for revision related to the

prosthesis.

Raval et al. showed that 8 patients (22%) developed

osteolytic glenoid lesions at 5 years of follow-up, of which 6

patients demonstrated grade 1 Lazarus changes and 2 grade

2 Lazarus changes. Four patients were found to have

weakness of the rotator cuff and, of these, 2 showed

proximal migration of the implant. At the end of the follow up,



The Hive - Musculoskeletal Journal 6/8

of these 2 patients with proximal migration, only one

underwent revision because of the failure of the implant.

Discussion

To our knowledge, this is the first systematic review to

evaluate outcomes of anatomic total shoulder arthroplasty in

patients with glenohumeral osteoarthritis and preoperative

partial thickness tears of the supraspinatus tendon. Across

the included studies, partial thickness tears were not

consistently associated with worse functional outcomes,

range of motion or complication rates compared with

shoulders without tears or with full thickness tears. Patients

generally achieved substantial improvements in pain,

shoulder function and range of motion, and revision rates did

not appear higher in those with partial tears.

However, the certainty of evidence remains low because the

included studies were few, methodologically limited, and

heterogeneous in tear definitions, imaging criteria, implant

types, and surgical techniques.

Our findings need to be interpreted against a broader

literature that has linked rotator cuff insufficiency to eccentric

loading, proximal humeral migration and early glenoid failure

after aTSA [23][24]. Biomechanical studies have shown that

cuff deficiency increases deltoid forces and alters

glenohumeral contact mechanics, which contribute to the so

called rocking horse phenomenon and glenoid component

loosening [25][26]. In the present review, only one study

reported osteolytic glenoid changes in 22% of patients with

partial tears at five years, with very few cases of proximal

migration or revision [22]. These complication rates appear

broadly comparable to those reported for aTSA in mixed cuff

populations [27], but the small numbers preclude robust risk

estimates for patients with partial tears.

The role of fatty infiltration as a modifier of outcomes after

aTSA also remains uncertain. Previous work has suggested

that preoperative fatty infiltration and atrophy are common in

candidates for aTSA [28] and may be associated with glenoid

bone loss and later secondary cuff dysfunction [29][30][31]. In

the studies included in this review, fatty infiltration of the

infraspinatus was variably associated with poorer Constant

scores and reduced postoperative forward elevation and

external rotation, whereas fatty infiltration of the

supraspinatus did not consistently correlate with worse

patient reported outcomes [7][21][22]. Given the small sample

sizes and incomplete reporting of degenerative changes in

the partial tear subgroups, these observations should be

considered exploratory and used with caution.

Another unresolved issue is whether partial thickness tears

should be repaired at the time of aTSA. Concomitant cuff

repair has been reported to yield good short term outcomes

in selected patients, although some series suggest declining

results in two years and a risk of tear progression [15][32][33].

In one of the included studies, repair of full thickness tears

was associated with better postoperative external rotation,

whereas no clear benefit was demonstrated for repairing

partial thickness tears [7]. None of the studies identified in

this review directly compared aTSA with and without repair of

partial tears using contemporary implants and standardised

rehabilitation. As such, there is insufficient evidence to

recommend routine repair of all partial tears in this setting.

The increasing preference for reverse total shoulder

arthroplasty in older patients, even in the absence of evident

cuff deficiency, further complicates decision making [10][11].

Although rTSA may offer advantages in the presence of

severe glenoid bone loss or marked posterior subluxation

[34], several comparative series suggest that aTSA better

restores native biomechanics and range of motion in patients

with an intact or reparable cuff [12][35][36]. The present

review suggests that selected patients with partial

supraspinatus tears can achieve good outcomes with aTSA,

including older patients, as shown by Raval et al., in whom

the mean age was 79.2 years and the mean follow-up was

69.6 months [22]. These findings support a more

personalized approach to implant selection that considers

tear depth, tendon quality, fatty infiltration, glenoid

morphology, and patient expectations, with rTSA reserved for

cases with poor tendon quality, advanced fatty infiltration,

instability, marked glenoid deformity, or concern for

progression to cuff insufficiency.

Limitations

This review has important limitations. Only three studies met

the inclusion criteria, and only 95 patients with partial

thickness tears were identified, which limits statistical power

and increases imprecision. Study designs were observational,

and surgical techniques, implant designs and rehabilitation

protocols were not standardised. Key details such as tear

size, location and chronicity were incompletely reported in

two of the three studies, and imaging criteria for classifying

partial thickness tears differed between authors [7][21][22].

These factors introduce substantial clinical and

methodological heterogeneity and may confound the

observed associations. Publication bias cannot be excluded,

and no study directly compared aTSA with rTSA in patients

with partial tears. Moreover, follow-up was relatively short in

some included studies, limiting conclusions regarding late

complications, such as implant loosening and subsequent

revision surgery.

Conclusion

The available evidence on aTSA in the presence of

preoperative partial-thickness tears is scarce and
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heterogeneous. Based on only the three studies included it

seems that aTSA remains a viable treatment for patients with

glenohumeral osteoarthritis and partial rotator cuff tears,

providing significant improvements in functional scores and

ROM without a considerable increase in complications

compared to patients without tears.

However, certainty of evidence is low, and these findings

should be interpreted with caution. Therefore, no firm

conclusions can be drawn. Further studies are needed.
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