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Introduction  
Anterior Labroligamentous Periosteal Sleeve Avulsion (ALPSA) lesions can lead to 
chronic shoulder instability and repetitive dislocations in active populations. 

Objective  
The purpose of this systematic review was to evaluate associated injuries and 
postoperative outcomes following ALPSA lesion repairs. 

Methods  
Medline, Embase, Cochrane, and Web of Science were searched through May 2022 for 
studies that investigated management and surgical outcomes of ALPSA lesion repair. 
Data was extracted on the following topics: surgical management, surgical complications, 
associated injuries, follow-up duration, and outcome parameters, including recurrence 
rates, functional outcome scores, range-of-motion (ROM), and return to activity. 

Results  
A total of 6 studies covering 202 patients met the inclusion criteria. In the included 
studies, 79% of patient were male with a mean age of 25.1 years. A total of 192 associated 
injuries were reported amongst 176 patients with the most common being Hill Sachs 
lesions (84, 43.8%), synovitis (35, 18.2%), SLAP tears (32, 16.7%) and glenoid erosions or 
lesions (30, 15.6%). All 202 patients were treated arthroscopically with no reported 
complications. 26 patients (12.9%) experienced operative failure as evidenced by 
recurrence of shoulder instability over a mean follow-up of 4.3 years. Various clinical 
outcome scores showed postoperative functional improvement and one study reported a 
100% return to activity rate in 26 patients. 

Conclusion  
Our findings suggest a high 12.9 % risk of recurrence following ALPSA repair but 
satisfactory functional outcomes, both of which should be weighed by physicians when 
considering arthroscopic repair. Physicians should also be cognizant of co-pathologies 
when examining patients with suspected ALPSA lesions. 

INTRODUCTION 

Anterior Labroligamentous Periosteal Sleeve Avulsion 
(ALPSA) lesions can lead to chronic shoulder instability in 
active populations.1,2 The ALPSA lesion was first termed 
by Neviaser in 1993 as similar to a Bankart lesion except 
with an intact anterior scapular periosteum that causes 
the labrum to displace medially and inferiorly. These le
sions can heal and ultimately cause recurrent shoulder in
stability due to a destabilization of the anterior inferior 
glenohumeral ligament.3 ALPSA lesions can occur in simi
lar injury mechanisms to that of Bankart lesions,3 although 

ALPSA lesions may be more likely to occur as a result of 
repetitive dislocations rather than a single traumatic 
event.4‑7 ALPSA lesions have repeatedly been identified 
as a risk factor for recurrent shoulder instability following 
arthroscopic Bankart repairs.1,2 Higher arthroscopic failure 
rates are also associated with ALPSA lesions compared to 
isolated Bankart lesions.4,7 

To our knowledge, no systematic review has synthesized 
surgical outcomes or associated injuries following ALPSA 
lesion repairs. Therefore, the purpose of this review was to 
evaluate postoperative outcomes of ALPSA lesions, includ
ing recurrence rates, outcome scores, range-of-motion, re
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Figure 1. PRISMA 2020 flow diagram for systematic reviews which included searches of databases and registers               
only.  

turn-to-activity, and surgical complications. These findings 
aim to provide a more comprehensive context for physi
cians and patients considering arthroscopic treatment for 
ALPSA lesions, as well as to highlight potential areas for fu
ture research. 

METHODS 
LITERATURE AND DATABASE SEARCH 

A systematic search of peer-reviewed, published literature 
was conducted in consultation with a research librarian in 
Medline (Ovid), Embase (Ovid), Cochrane, and Web of Sci
ence from the inception of the database to May 2022. The 
search was conducted with the keywords “ALPSA”, “ante
rior labrum periosteal sleeve avulsion”, “anterior labroliga
mentous periosteal sleeve avulsion”, and “anterior labral 
periosteal sleeve avulsion”. The full details of the search 
strategy and results for Medline, Embase, and Cochrane, 
and Web of Science can be seen in Appendices A-D, respec
tively. All references were imported into Endnote reference 
management software (Clarivate, https://endnote.com/) 
and duplicate references were removed, as shown in Figure 
1. The remaining references were exported and uploaded 
to Rayyan (Rayyan, https://www.rayyan.ai/) for screening. 
The literature search and subsequent review was conducted 
in accordance with PRISMA (Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses) reporting stan
dards.8 

ELIGIBILITY CRITERIA AND STUDY SELECTION 

Two blind reviewers (CN, CR) initially screened title and 
abstracts of case reports, case series, cohort studies, and 

randomized controlled trials for inclusion. Included studies 
had to investigate management and outcomes of ALPSA le
sions and be published in English. Studies were excluded if 
they did not directly investigate the management of ALPSA 
lesions. Non-human studies, non-English studies, reviews, 
technical notes, letters to the editor, and surgical technique 
papers were also excluded. Studies underwent a second 
full-text review based on the same criteria to exclude ad
ditional studies as needed. Any conflicts between reviewers 
were resolved through third-party consultations with a se
nior author (JS). Full details of the protocol for this system
atic review were prospectively registered on PROSPERO and 
can be accessed at https://www.crd.york.ac.uk/prospero/
display_record.php?ID=CRD42022334855. 

METHODOLOGICAL QUALITY ASSESSMENT / RISK OF 
BIAS 

Methodological quality and risk of bias of included studies 
were assessed using the JBI protocol checklist for cohort 
studies, case series, and case reports, respectively.9 Each 
criterion consists of unique vetting questions that evaluate 
the validity of methods, appropriateness of analysis, and 
quality of presentation for their given study type. Two blind 
reviewers (CR, CN) reviewed each included study with any 
discrepancies discussed to reach a consensus. Any disputes 
were settled by a third reviewer (JS). 

DATA EXTRACTION 

For each included study, two authors (CR, CN) indepen
dently extracted data into a Google Sheets spreadsheet 
(Google LLC, Mountain View, California, United States). A 
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second review of the extracted data was then performed 
by the opposite reviewer, with any discrepancies between 
reviewers being resolved through third-party consultation 
with a senior author (JS). Data for extraction from each 
study included study type, level of evidence, number of pa
tients, sex distribution, mean age, surgical management, 
follow-up duration, surgical complications, associated in
juries, and outcome parameters: recurrence rates, clinical 
outcome scores, and return to activity. 

STATISTICAL ANALYSIS 

Categorical variables were summated and presented as 
counts or proportions and continuous variables were com
puted for patient means. Outcomes of interest were tab
ulated to highlight the findings of individual studies. A 
meta-analysis was not performed. 

RESULTS 
LITERATURE SEARCH AND SCREENING 

The initial search yielded a total of 117 studies after du
plicates were removed. After screening titles and abstracts 
for inclusion and exclusion criteria, 8 studies remained. 2 
of the included studies were removed after full-text screen
ing, leaving 6 included studies for data extraction. A flow
chart in Figure 1 displays the results and reasoning of each 
screening step. All results were reported per the PRISMA 
(Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses) reporting standards.8 

METHODOLOGICAL ASSESSMENT AND RISK OF BIAS 

Two blind reviewers (CR, CN) evaluated included studies for 
methodological quality and risk of bias according to the JBI 
Clinical Appraisal tools for cohort studies, case series, and 
case reports, respectively. Two cohort studies4,6 had a mean 
score of 10.5 out of 11. Three case series3,7,10 scored a mean 
of 9.3 out of 10 and one case report11 scored an 8 out of 
8. All studies were deemed suitable for inclusion in this re
view. 

PATIENT DEMOGRAPHICS 

The 6 included studies reported a total of 202 patients with 
sustained ALPSA lesions (Table 1). Of these patients, 117 
were male, and 31 were female, with one study6 of 53 pa
tients not reporting sex distribution of the ALPSA cohort. 
Patient ages ranged from 15 to 43 years. The mean patient 
age was 25.1 years, and one study3 reported an additional 
23 patients listed ambiguously as less than 25 years. 

ASSOCIATED INJURIES 

There were 5 studies that reported associated injuries (all 
but Neviaser3). In these studies, there were a total of 192 
reported associated injuries in 176 patients (Table 1) - a 
rate of 1.12 associated injuries per patient undergoing 
arthroscopic surgery to repair ALPSA lesions. Among the 
reported injuries, four injury types made up 94.27% (181/

192) of all associated injuries. These included: Hill Sachs 
lesions (84, 43.75%), synovitis (35, 18.23%), SLAP tears 
(32,16.67%) and glenoid erosions or lesions (30, 15.63%). 
The remaining 6.25% of associated injuries included partial 
rotator cuff tears (3), full rotator cuff tears (4), loose bodies 
(4), osteoarthritis (3), and one count of a Bony Bankart le
sion. Given that multiple associated injuries can exist per 
patient, and due to the studies being inexplicit in providing 
prevalence ratios for associated injuries, this study was not 
able to identify a definitive percentage of ALPSA patients 
presenting without any associated injury. 

MANAGEMENT, COMPLICATIONS, AND RECURRENCE 

All 202 patients were treated operatively with an arthro
scopic surgical technique (Table 1). No significant surgical 
complications were reported, with two studies3,11 speci
fying no complications were observed and the remaining 
4 studies4,6,7,10 not commenting on complications. 26 pa
tients (12.9%) experienced operative failure as indicated by 
the recurrence of shoulder dislocations. Patients were fol
lowed for a mean duration of 4.3 years with a range of 15 
months to 13 years. 

OUTCOME SCORES, ROM, AND RETURN TO ACTIVITY 

Four studies4,6,7,10 reported shoulder outcomes scores 
which can be seen in Table 1. Two studies4,10 of 90 patients 
had a mean American Shoulder and Elbow Surgeons Shoul
der (ASES) score of 68.1 preoperatively and 89.89 post
operatively, while two additional studies6,7 of 79 patients 
reported a postoperative Rowe score of 85.5. Range-of-mo
tion (ROM) data was available in 3 studies3,6,11 and out
lined in Table 1. Neviaser3 found 26 of 26 patients to have 
a postoperative shoulder ROM identical to the contralateral 
shoulder, while Lee, Cho and Rhee6 measured a decrease in 
pre- versus postoperative external rotation. Only 1 study3 

reported return-to-activity data and listed 26 of 26 patients 
had returned to their pre-injury activity level. 

DISCUSSION 

The goal of this systematic review was to outline associated 
injuries and postoperative outcomes of ALPSA lesion re
pairs. A primary outcome discussed in the studies was the 
recurrence rate of shoulder instability following operative 
repair. Our results found a 12.9% recurrence rate of shoul
der instability among patients treated arthroscopically for 
ALPSA lesions. A recent meta-analysis found similar asso
ciations between ALPSA lesions and increased risk of recur
rence. They reported that the presence of an ALPSA lesion 
was a significant risk factor for recurrent shoulder instabil
ity following arthroscopic Bankart repair.2 The recurrence 
rates after ALPSA repair in this study ranged from 3.8% to 
32.0%, a comparable rate to that of Bankart repairs that 
ranged from 3.4% to 35% in a prior systematic review.1 

However, two of the studies included in this review found 
higher rates of recurrence in ALPSA patient groups as com
pared to isolated Bankart groups.4,7 Despite these recur
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Table 1. Included Study Details, Patient Demographics, Associated Injuries, and Surgical Management           

Study 
Study Type 
(Level) No. M/F Age Associated Injuries 

Surgical 
Management 

Arner (2022)4 Cohort Study (III) 24 20/4 26.6 (15-43) SLAP Tear (9), Rotator Cuff Tear (1) arthroscopic 

Atay (2002)11 Case Study (IV) 1 1/0 33 Hill Sachs Lesion (1) arthroscopic 

Ayoubi (2021)10 Case Series (IV) 72 58/13 25.29 (17-37) Hill Sachs (32), SLAP (10), Rotator Cuff Tear (4), 
Loose Bodies (4), Osteoarthritis (3) 

arthroscopic 

Lee (2011)6 Cohort Study (III) 53 - 24 ± 4.6 Rotator Cuff Tear (2), Synovitis (35), SLAP (7), Hill Sachs (43), Glenoid Lesion (26) arthroscopic 

Neviaser (1993)3 Case Series (IV) 26 19/7 <25 (n=23), 28, 29, 31 - arthroscopic 

Ozbaydar (2008)7 Case Series (IV) 26 19/7 24.7 (15-36) SLAP Lesion (6), Bony Bankart (1), Glenoid Erosion (4), Hill Sachs Lesion (8) arthroscopic 

All numerical values presented as mean ± standard deviation (range) unless otherwise specified. 
Abbreviations: No., number of patients; M/F, male to female ratio; SLAP, Superior Labrum from Anterior to Posterior tear 

Table 2. Complications, Recurrence Rate, and Surgical Outcomes       

Study 
Surgical 
Complications 

Follow-Up 
Duration 

Recurrence 
Rate (%) Outcome Scores ROM RTS 

Arner 
(2022)4 

- 5.3 years 
(2-13) 

8/25 (32%) ASES: preop. 74.8 (10-100, n=18), postop. 89.7 (43-100, n=18); SANE: preop: 65.2 (20-93, n=14), 
postop: 75.3 (3-100, n=18); Q-DASH: preop: 17.6 (0-70, n=13), postop: 11.3 (0-89, n=18); SF-12: 
preop: 46.9 (28-58, n=18), postop: 53.4 (24-59, n=18) 

- - 

Atay 
(2002)11 

None 15 months 0/1 (0%) - 10° of limitation in 
extension with the 
shoulder at full 
abduction 

- 

Ayoubi 
(2021)10 

- 6 years 
(2-10) 

4/72 
(5.56%) 

ASES: preop. 66.44 (53-86), 
postop. 89.85 

- - 

Lee 
(2011)6 

- 32.0 ± 
10.2 
months 

8/53 
(15.1%) 

Rowe Score: preop. 43.5 ± 8.1, postop. 85.2 ± 8.8; VAS Pain: preop. 2.8 ± 2.4, postop. 0.6 ± 1.4; 
Constant Score: preop. 65.4 ± 9.2, postop. 87.3 ± 9.4 

Forward Flexion: preop. 
166.2° ± 10.7°; postop. 
165.9° ± 11.3°; 
External Rotation at 
side: preop 61.9° ± 9.0°; 
postop. 48.8° ± 11.8° 

- 

Neviaser 
(1993)3 

None >2 years 1/26 (3.8%) - Full ROM (26/26) - 
identical to opposite 
side 

26/26 

Ozbaydar 
(2008)7 

- 49 months 
(24-92) 

5/26 
(19.2%) 

Rowe: postop. 86.2 (50-100) - - 

All numerical values presented as mean ± standard deviation (range) unless otherwise specified. 
Abbreviations: ROM, range-of-motion; RTS, return-to-sport; ASES, American Shoulder and Elbow Surgeons standardized shoulder assessment score; SANE, Single Assessment Numeric Evaluation; Q-DASH, Quick Disabilities of Arm, Shoulder, and Hand; VAS Pain, Visual 
Analog Scale for Pain 
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rence rates, physicians likely continue to perform arthro
scopic ALPSA repairs due to the high frequency of 
preoperative dislocations in patients with ALPSA lesions, 
which was cited as over 12 dislocations per patient in one 
study.6 It should be noted however that the studies in
cluded in this review span nearly 30 years, during which 
time arthroscopic techniques have improved and different 
approaches to ALPSA repair have been developed.12,13 Ay
oubi, Darwish, Saidy, Abdelnour, Maalouly, Aouad and El 
Rassi10 utilized a modified arthroscopic technique that 
elicited a recurrence rate of only 5% over 6 years of follow-
up. It remains important for physicians to be aware of the 
recurrence risk when considering arthroscopic manage
ment of ALPSA lesions. 

Aside from recurrence risks, ALPSA repairs still led to 
desirable functional outcomes, as evidenced by postopera
tive improvements in ASES and Rowe scores. ALPSA repair 
functional outcomes were found to occur with similar suc
cess to that of Bankart repairs with one study finding no 
significant difference in outcome scores between the two 
groups.4 Postoperative ROM differed amongst studies, with 
one study3 reporting full postoperative ROM and two stud
ies6,11 citing limitations in shoulder abduction and external 
rotation. Varying surgical techniques may explain the dis
crepancy in ROM outcomes. Lee, Cho and Rhee6 suggested 
the postoperative loss of external rotation observed in their 
study may have been due to a tensioning effect of the repair 
on the capsule of the shoulder joint. Additionally, the effect 
of ALPSA repair on return-to-activity rates was not clear. 
Although one study3 reported a 100% RTS rate after ALPSA 
repairs, the body of literature regarding RTS rates after 
ALPSA repair was otherwise lacking. RTS rates, along with 
functional outcomes and recurrence risks, are all important 
aspects to consider before arthroscopic management and 
therefore more evidence of RTS rates would benefit decision 
making, especially for more active patients. 

Our results additionally found that ALPSA lesions often 
occur with concomitant injuries, of which Hill Sachs le
sions, synovitis, SLAP tears, and glenoid erosions or lesions 
were the most common. The development of concomitant 
injuries can likely be explained by the high number of pre
operative dislocations experienced in patients with ALPSA 
lesions.6,14 Each subsequent dislocation increases stress on 
the shoulder joint space, which predisposes it to further in
jury. These findings may also be explained by the chronicity 
of ALPSA lesions. ALPSA lesions are more likely to develop 
in patients with recurrent dislocations than single primary 
dislocations.15 Therefore the associated injuries may pre
date the development of the ALPSA lesion. The presence 
of these associated injuries may contribute to negative out
comes and therefore identification of all co-pathologies is 
critical for effective treatment.16 

The primary strength of this study is that it is the first 
systematic review to synthesize surgical outcomes of 
ALPSA lesions. This review spans 30 years’ worth of ALPSA 
research in over 200 patients. Our results serve to provide 
physicians with necessary information for arthroscopic 

management, decision making, and suggest key areas of 
further research needed, most notably return to activity 
outcomes. Additionally, recurrence rates serve as a key 
takeaway from this study due to the availability and ho
mogenous reporting of such outcomes. 

Our study is limited by the overall lack of literature sur
rounding ALPSA lesions, including only 6 studies that re
ported key patient outcomes and also met our inclusion cri
teria. Additionally, the broad time frame from which the 
studies were drawn makes our findings less generalizable 
to present-day outcomes which have likely improved in the 
past 30 years. Lastly, heterogeneous reporting of functional 
outcomes, with each study reporting a unique subset of 
outcome scores and ROM data, made true comparisons dif
ficult and limited our ability to synthesize outcomes across 
all patients. 

CONCLUSION 

A systematic review of studies investigating ALPSA repairs 
found 6 studies of 202 patients from 1993 to May 2022. 
Arthroscopic ALPSA repair was found to produce satisfac
tory functional outcomes in patients. However, it is asso
ciated with a 12.9% risk of recurrent shoulder instability. 
Additionally, ALPSA lesions often occur with associated in
juries - most commonly Hill Sachs lesions, synovitis, SLAP 
tears, and glenoid erosions or lesions. Further research is 
needed to evaluate the impact of APLSA lesions on RTS 
rates. Physicians should perform careful evaluation on pa
tients with suspected ALPSA lesions to assess for the pres
ence of co-pathologies. This can be an essential step in de
termining the appropriateness of arthroscopic repair for the 
treatment of ALPLSA lesions. 
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APPENDICES 

Appendix A. Search Strategy for Embase (Ovid)      

ID Strategy Hits 

8 

(Anterior labrum periosteal or 
Anterior labral periosteal or 
Anterior labroligamentous 
periosteal).mp. 65 

9 (avulsion or lesion or lesions).mp. 1297617 

10 8 and 9 65 

11 ALPSA.mp. 65 

12 10 or 11 95 

Appendix B. Search Strategy for Medline (Ovid)      

ID Strategy Hits 

1 

(Anterior labrum periosteal or 
Anterior labral periosteal or Anterior 
labroligamentous periosteal).mp. 40 

2 (avulsion or lesion or lesions).mp. 919970 

3 1 and 2 40 

4 ALPSA.mp. 46 

5 3 or 4 60 

Appendix C. Search Strategy for Cochrane     

Cochrane Strategy Hits 

ID Search Hits 

#1 

Anterior labrum or "Anterior 
labral" or "Anterior 
labroligamentous" 9 

#2 avulsion or lesion or lesions 51257 

#3 #1 AND #2 4 

#4 ALPSA 7 

#5 #4 NOT #3 6 

10 
total 

Appendix D. Search Strategy for Web of Science       

ID Strategy Hits 

#5 #5 OR #4 67 

#4 TS=ALPSA 51 

#3 #2 AND #1 42 

#2 TS=(avulsion or lesion or lesions) 892,696 

#1 

TS=(Anterior labrum periosteal or 
Anterior labral periosteal or 
Anterior labroligamentous 
periosteal) 42 
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