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Introduction  
In patients with shoulder impingement syndrome unresponsive to nonoperative 
treatment, surgical management is often recommended. This historical review goes into 
depth on how through research, evidence, and modern technologies, the surgical 
technique can evolve over time. 

Objective  
This study aims to provide a review of the literature comparing outcomes of arthroscopic 
versus open acromioplasty and discuss how the evidence influences surgical techniques 
and surgeons’ modern day preferences. 

Methods  
Following PRISMA reporting standards, Medline, Embase (OVID), Web of Science, 
Pubmed, and Cochrane were searched through October 2024 for studies comparing 
arthroscopic and open acromioplasty for shoulder impingement syndromes. Outcomes of 
interest included operating time, hospital stay, range of motion, muscle strength, patient 
satisfaction, and UCLA shoulder score. 

Results  
Seventeen studies evaluated 1,293 patients (763 males and 530 females) with a mean age 
of 45.4 years old, who underwent either arthroscopic or open acromioplasty. Both groups 
showed similar improvements in range of motion, muscle strength, and patient 
satisfaction. Patients who underwent arthroscopic acromioplasty had quicker recovery 
and shorter hospital stays, with reduced operative times when performed by experienced 
surgeons. Outcome scores (UCLA and Constant scores) were generally higher in the 
arthroscopic group; however, the results were not always statistically significant. 

Conclusion  
Over time, the standard of care has shifted to arthroscopic acromioplasty as it offers 
better recovery times and improved cosmetic results, making it the favored approach for 
shoulder impingement syndromes in patients and surgeons alike. Through continued 
research and surgical innovation surgical techniques can evolve and ultimately improve 
patient care. 

INTRODUCTION 

Shoulder pain has been and remains one of the most fre
quently reported musculoskeletal issues, ranking third 
among complaints in orthopedic clinics.1 Shoulder im
pingement syndrome (SIS), defined as pathologies related 
to narrowing of the subacromial space, comprise a majority 
of shoulder pain clinic visits.2,3 Causes of SIS can be sub
divided into intrinsic and extrinsic causes, with intrinsic 
causes being due to chronic usage and tendon degenera
tion, while extrinsic causes being due to anatomical vari

ations and subacromial bursa inflammation.4 Physicians 
typically interchange SIS with other terms such as subacro
mial impingement syndrome and rotator cuff impingement. 
SIS are more commonly found in individuals whose profes
sion involves strenuous overhead physical activity or those 
involved in athletics with heavy swinging motions.5 

Non-surgical intervention for less severe cases of shoul
der impingement includes anti-inflammatory medication 
and specialized physical therapy aimed towards improving 
strength of the rotator cuff.6‑8 However, in situations where 
SIS does not improve through non-operative means, an 
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acromioplasty can be performed, which, as originally de
scribed by Neer in 1972, is the removal of the anterior end 
and undersurface of the acromion, along with the associ
ated coracoacromial ligament.9 Since the introduction of 
the technique, there have been many surgical modifications 
and alterations to the technique, though the main objective 
remains to alter the acromion to relieve impingement due 
to compression.10 The procedure was initially performed as 
an open procedure, but after the introduction of the arthro
scopic approach by Ellman in 1987, it has overwhelmingly 
shifted to an arthroscopic technique.11,12 

This systematic review provides a summary of the liter
ature over time to show how continued research, surgical 
innovation, and patient reported outcomes can drive a shift 
in the standard of a surgical technique. The study aims to 
synthesize the literature on patients who underwent either 
arthroscopic or open acromioplasty and evaluate whether 
one approach demonstrates superior outcomes, validating 
the current preferences for arthroscopic procedures in 
modern surgical practice. Several patient orientated para
meters will be analyzed, including return-to-activity, sur
gical parameters, patient satisfaction rating, and UCLA 
shoulder score. It is hypothesized that the evidence will 
show that the arthroscopic technique is superior to the 
open with regard to patient outcomes and thus is the rea
son that arthroscopic acromioplasty is most commonly per
formed today. 

MATERIALS AND METHODS 

DATABASE QUERY FOR RELEVANT LITERATURE 

Peer-reviewed literature was searched up until October 7th, 
2024, using the databases Pubmed/Medline, Embase (Ovid), 
Web of Science, and Cochrane. Relevant search terms were 
selectively chosen and combined to retrieve articles per
tinent to the study of interest. The search terms related 
to the procedure (e.g. open acromioplasty, arthroscopic 
acromioplasty, open subacromial decompression, arthro
scopic subacromial decompression) were combined with 
the injury mechanism (e.g. shoulder impingement, rotator 
cuff impingement, subacromial syndrome, shoulder blade 
impingement) to identify studies that analyzed certain 
measures related to patient outcome (e.g. outcomes, range 
of motion, recurrence, complications, satisfaction, effec
tiveness, follow-up). The specific searches used for each 
database can be found in Tables A.1, A.2, A.3, and A.4 of the 
appendix. Relevant studies were subsequently gathered in 
Covidence for screening and data extraction. This system
atic review was in accordance with the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
reporting standards. 

LITERATURE SCREENING AND ELIGIBILITY CRITERIA 

All studies exported to Covidence were screened for certain 
eligibility criteria along with relevance to the study of in
terest. In terms of study relevance, we selectively screened 
for articles comparing arthroscopic or open acromioplasty. 

The study designs included case series, prospective and ret
rospective cohorts, and randomized controlled trials, fo
cusing on outcomes like patient recovery, range of motion, 
and complication rates. Papers identified as case reports, 
systematic reviews, technique papers, editorials, or confer
ence presentations, as well as studies on cadavers, animals, 
biomechanics, non-English papers, and unavailable stud
ies were excluded. Our studies underwent two rounds of 
screening, an initial title and abstract screening, followed 
by full-text review, both following the same eligibility crite
ria. Screening was conducted by A.K.C. and S.S., with con
flicts resolved by a third reviewer, S.R.V. 

RISK OF BIAS ASSESSMENT 

To evaluate the methodological and evidential strength of 
the research articles, JBI’s Critical Appraisal Tool for cohort 
studies was used to determine the risk of bias. The assess
ment was conducted by A.K.C. and S.S., with discrepancies 
resolved by a third reviewer, S.R.V. 

DATA EXTRACTION FROM LITERATURE 

All articles that passed screening underwent thorough data 
extraction focusing on key measurements such as study 
type, level of evidence, surgical technique, indications, pa
tient count, sex, average age, functional outcomes, and pa
tient-reported outcomes. Only patients who were available 
for follow-up were included. Data extraction was indepen
dently conducted by A.K.C. and S.S., with a second round of 
verification to ensure accuracy. 

ANALYSIS OF DATA FROM EXTRACTED ARTICLES 

The articles analyzed were methodologically and clinically 
variable, with heterogeneous outcome measurements. 
Therefore, a meta-analysis was not performed and instead, 
measurements were concisely summarized into two tables: 
clinical and functional outcomes (Table 2 ) and patient-re
ported outcomes (Table 3 ). Table 2 includes return-to-ac
tivity/return-to-sports (RTA/RTS), surgical outcomes, range 
of motion, and muscle strength, while Table 3 covers pa
tient satisfaction rating, UCLA shoulder score, Constant 
score, and others. 

RESULTS 

DATABASE FILTERING AND SCREENING INFORMATION 

An initial search of multiple databases utilizing key search 
terms yielded a combined total of 2,645 articles, which 
after being filtered for duplicates, resulted in 1,557 articles 
progressing towards title and abstract screening. Based on 
inclusion and exclusion criteria, 48 articles were subse
quently screened for full-text evaluation. Thirty-one arti
cles were then excluded due to incorrect outcomes (n=2), 
interventions (n=1), study design (n=3), patient population 
(n=1), if unavailable (n=9), or not in English (n=15). Final 
data extraction was conducted on 17 articles for this sys
tematic review. 
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Figure 1. Flow chart of article screening based on Preferred Reporting Items for Systematic Reviews and Meta-              
Analyses (PRISMA) guidelines    

QUALITY ASSESSMENT ACCORDING TO RISK OF BIAS 

Risk of Bias assessment for quality control was conducted 
by A.K.C. and S.S. according to the JBI Critical Appraisal 
Tools for cohort studies, leading to an average score of 10.2/
11.13‑29 After appraisal, all 17 studies were considered eli
gible for further data extraction and analysis. 

PATIENT DEMOGRAPHICS THROUGHOUT LITERATURE 

Throughout the 17 studies analyzed, a total of 1,293 pa
tients underwent open or arthroscopic acromioplasty, with 
postoperative follow-up data collected (Table 1). The pa
tient population consisted of 763 males and 530 females, 
with a weighted age of 45.4 years. The patients had various 
shoulder impingement syndromes, such as rotator-cuff im
pingement. These chronic conditions were typically unre
sponsive to nonoperative treatment. 

FUNCTIONAL OUTCOMES FOLLOWING ACROMIOPLASTY 

Across the studies, a number of functional outcomes, in
cluding return-to-activity/sport, surgical outcomes, range 
of motion, and muscle strength, were recorded for patients 
after undergoing arthroscopic or open acromioplasty and 
summarized in Table 2 . 

RETURN-TO-ACTIVITY/RETURN-TO-SPORTS 

Post-operative recovery from arthroscopic and open 
acromioplasty demonstrated slight differences in timing for 
return-to-activity and return-to-sports timing. VanHols
beeck et al. reported a 9-week recovery for arthroscopic 
procedures compared to 11.6-weeks for open procedures.18 

Another study found the arthroscopic group averaged 5.7 
weeks compared to 10 weeks of open procedures.29 Further 
analysis of arthroscopic acromioplasty patients revealed a 
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Table 1. Summary of study type and patient demographics        

Study Study Design 
N 
(male/female) 

Mean Age (SD; 
Range) Injury Mechanism 

Operation 
Type 

Bengtsson et 
al. (2006) 

Prospective 
cohort study 

50 (31/19) 49 (27-72) Shoulder impingement syndrome ASD 

Nutton et al. 
(1997) 

Prospective 
cohort study 

49 (31/18) 39.3 (24-65) Chronic rotator-cuff impingement ASD 

Magaji et al. 
(2012) 

Prospective 
cohort study 

92 (53/39) 49.7 (39-74) Shoulder impingement syndrome ASD 

Hyvönen et al. 
(1998) 

Retrospective 
cohort study 

93 (60/33) 45 (26-69) Intractable 
impingement syndrome 

OA 

Spangehl et al. 
(2002) 

Randomized 
controlled 
trial 

62 (49/13) Arthroscopic: 39 
Open: 43 

Impingement syndrome 
refractory to nonoperative 
treatment 

AA, OA 

VanHolsbeeck 
et al. (1992) 

Prospective 
cohort study 

106 (59/47) Arthroscopic: 38.7 
Open: 49.9 

Subacromial Impingement AA, OA 

Chin et al. 
(2007) 

Retrospective 
cohort study 

32 (19/13) 45 (24-59) Impingement syndrome OA 

Roye et al. 
(1995) 

Retrospective 
cohort study 

88 (64/24) 35 Stage II or early III shoulder 
impingement syndrome 

ASD 

Farfaras et al. 
(2018) 

Randomized 
controlled 
trial 

77 (39/38) Arthroscopic: 47.0 
(9.1; 28-62) 
Open: 52.1 (8.4; 
32-71) 
Physical Therapy: 
49.1 (9.7; 31-63) 

Subacromial impingement 
syndrome 

AA, OA, 
PT 

Farfaras et al. 
(2016) 

Randomized 
controlled 
trial 

34 (14/20) Arthroscopic: 48.9 
(8.9; 29-63) 
Open: 52.4 (9.5; 
32-71) 

Subacromial impingement 
syndrome 

AA, OA 

Stephens et 
al. (1998) 

Retrospective 
cohort study 

84 (56/28) 52.1 (22-83) Chronic shoulder impingement ASD 

Odenbring et 
al. (2008) 

Prospective 
cohort study 

60 (46/14) Arthroscopic: 51 
(36-65) 
Open: 47 (33-68) 

Shoulder impingement syndrome AA, OA 

T'Jonck et al. 
(1997) 

Randomized 
controlled 
trial 

32 (15/17) Arthroscopic: 45.1 
Open: 56.4 

Impingement stadium II AA, OA 

Schröder et al. 
(2001) 

Retrospective 
cohort study 

238 (111/
127) 

Arthroscopic. <10 
op: 42 (10; 20–65) 
Arthroscopic. 11-20 
op: 47 (11; 26–62) 
Arthroscopic. 20+ 
op: 46 (12; 17–76) 
Open: 49 (11; 
23–77) 

Rotator cuff impingement AA, OA 

Kim et al. 
(1997) 

Retrospective 
cohort study 

45 (31/14) Males: 40 
Females: 46 

Impingement syndrome stage II or 
III 

ASD 

Hawkins et al. 
(2001) 

Retrospective 
cohort study 

117 (70/47) 43 (22-72) Impingement syndrome ASD 

Husby et al. 
(2003) 

Prospective 
cohort study 

34 (15/19) Arthroscopic: 42 
(11; 29-61) 
OSD: 45 (8.3; 27-59) 

Shoulder impingement syndrome AA, OA 

Standard deviation (SD); Arthroscopic subacromial decompression (ASD); Arthroscopic acromioplasty (AA); Open acromioplasty (OA); Physical therapy (PT) 

67% RTS, with 33% unable to maintain the preoperative 
strength for throwing activities.23 

SURGICAL OUTCOMES 

In a study by Spangehl et al., postoperative surgical out
comes were measured for patients undergoing either 
arthroscopic or open acromioplasty.17 A similar number of 
patients experienced postoperative stiffness, four from the 

arthroscopic group and three from the open group. Five pa
tients from the arthroscopic group eventually underwent 
open acromioplasty due to the persistent symptoms. An
other study reported keloid scar formation in 2% of shoul
ders at portal sites.20 

Operative times varied between studies. Odenbring et 
al. found a significant difference between procedures, with 
arthroscopic acromioplasty averaging 45 minutes and open 
acromioplasty averaging 57 minutes.24 Conversely, another 
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Table 2. Summary of functional outcomes post-acromioplasty      

Study Operation 
Type 

RTA/RTS Surgical Outcomes Range of motion Muscle strength 

Spangehl et al. 
(2002) 

AA, OA Postoperative Stiffness: 
Arthroscopic: 4 patients 
Open: 3 patients 
Further Surgery: 
Arthroscopic Group: 2 patients 
Open Group: 2 patients 

Mean anterior deltoid 
strength (score): 
Preoperative: 
Arthroscopic Group: 13.7 
Open Group: 13.4 
Postoperative: 
Arthroscopic Group:16.9 
Open Group: 15.6 
p = 0.62 

VanHolsbeeck 
et al. (1992) 

AA, OA Postoperative work stoppage (weeks): 
Arthroscopic: 9 
Open: 11.6 

Active forward flexion score: 
Arthroscopic group: 
Preoperatively: 3.7 
Postoperatively: 4.8 
Open Group: 
Preoperatively: 3.2 
Postoperatively: 4.6 

Average strength of 
forward flexion (score): 
Arthroscopic Group: 
Preoperatively: 3.8 
Postoperatively: 4.7 
Open Group: 
Preoperatively: 3.5 
Postoperatively: 4.5 

Roye et al. 
(1995) 

ASD Mean return time to ADLs (weeks): 
GWOT group: 1.6 
GWT group: 2.3 

Keloid scar formation: 2 shoulders 
(2%) 

Patient belief of limited range of motion: 
GWOT group: 
Preoperative: 73 (49%) 
Postoperative: 2 (4%) 
GWT Group: 
Preoperative: 13 (30%) 
Postoperative: 2 (5%) 

Farfaras et al. 
(2018) 

AA, OA, 
PT 

Active Elevation (°): 
Mean (SD) 
Open Group: 
Before (n=23): 154 (32.1) 
At follow-up (n=20): 145 (18.4) 
p = 0.05 
Arthroscopic Group: 
Before (n=23): 148 (38.6) 
At follow-up (n=18): 142 (24.4) 
p = 0.10 
Physical Therapy Group: 
Before (n=31): 159 (28.7) 
At follow-up (n=28): 132 (24.2) 
p = 0.001 

Elevation Strength: 
Mean (SD) 
Open Group (n=23): 
Before: 9.0 (5.8) 
After: 14.4 (5.6) 
p = 0.003 
Arthroscopic Group (n=18): 
Before: 11.6 (5.2) 
After: 14.0 (6.7) 
p = 0.54 
Physical Therapy Group 
(n=28): 
Before: 12.5 (6.2) 
After: 12.5 (6.9) 
p = 0.74 

Farfaras et al. 
(2016) 

AA, OA, 
PT 

Active Elevation (°): 
Mean (SD) 
OA (n = 15): 
Before: 150 (35) 
Follow-up: 157 (30) 
p = 0.53 
AA (n = 19): 
Before: 140 (39) 
Follow-up: 157 (30) 
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p = 0.14 
PT (n = 21): 
Before: 159 (29) 
Follow-up: 156 (25) 
p = 0.69 

Stephens et al. 
(1998) 

ASD Overall RTS: 67% returned to sports 
postoperatively 
Overhead/Throwing Sports: 33% unable to 
return to preoperative levels 

Average Loss of Forward Flexion (°): 10 
Average Loss of External Rotation (°): 5 

Odenbring et al. 
(2008) 

AA, OA Operative time (min): 
Arthroscopic group (n=31): 45 (SD= 
10) 
Open group (n=29): 57 (SD= 21) 
p < 0.01 

Schröder et al. 
(2001) 

AA, OA Operating time in minutes: 
Mean (SD) 
Arthroscopic group: 
Beginners (<10 procedures): 53 (18) 
Some experience (11-20 procedures): 
50 (10) 
Experienced (>20 procedures): 38 
(11) 
Open group: 55 (16) 
p < 0.05 compared to open group 
Hospital stay in days: 
Mean (SD) 
Beginners: 2.3 (2.4) 
Some experience: 1.9 (1.6) 
Experienced: 1.3 (1.0) 
Open: 5.5 (4.5) 
Each arthroscopic group p < 0.05 
compared to open group 

Arthroscopic group: Two temporarily frozen shoulders 
Open group: Two superficial wound infections, one hematoma, 
three temporarily frozen shoulders 

Husby et al. 
(2003) 

AA, OA Postoperative sick-leave in weeks: 
Mean (SD; Range) 
Arthroscopic group: 5.7 (4.8; 0–16) 
Open group: 10 (14; 0–61) 

Average operation time in minutes: 
Mean (SD; Range) 
Arthroscopic group: 82 (22; 50–120) 
Open group: 52 (14; 27–90) 
p < 0.0001 

External Rotation at 
60°/sec: 
Mean (SD) 
Preoperative: 
ASD (n=9): 76 (69) 
OSD (n=16): 85 (68) 
3 months postoperative: 
ASD (n=11): 103 (51) 
OSD (n=13): 110 (55) 
6 months postoperative: 
ASD (n=14): 116 (58) 
OSD (n=17): 119 (61) 
12 months postoperative: 
ASD (n=13): 122 (62) 
OSD (n=17): 137 (65) 
96 months postoperative: 
ASD (n=13): 149 (54) 
OSD (n=18): 128 (59) 

Standard deviation (SD); Arthroscopic subacromial decompression (ASD); Open subacromial decompression (OSD); Arthroscopic acromioplasty (AA); Open acromioplasty (OA); Physical therapy (PT); Group without rotator cuff tear (GWOT); Group with rotator cuff tear 
(GWT) 
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study showed arthroscopic procedures averaged 82 minutes 
while open procedures averaged 52 minutes.29 Schröder et 
al. compared arthroscopic operation time based on surgeon 
expertise, categorizing surgeons as beginner, some experi
ence, or experienced, with open acromioplasty as the com
parator group.26 Average operative time was 53 minutes, 
50 minutes, 38 minutes, and 55 minutes respectively. Ex
perienced arthroscopic acromioplasty surgeons had signifi
cantly shorter operative times compared to those perform
ing open acromioplasty. Hospital stay was 2.3, 1.9, 1.3, and 
5.5 days, respectively, with all arthroscopic patients having 
significantly shorter hospital stays than the open group. 

RANGE OF MOTION 

In one study, active forward flexion was assessed and 
showed that arthroscopic and open procedures improved 
flexion ability post-operatively.18 Preoperative active for
ward flexion score for the arthroscopic group improved 
from 3.7 to 4.8, while the open group improved from 3.2 
to 4.6. A similar study studied active elevation, with the 
open group changing from 150° to 157°, and the arthro
scopic group changing from 140° to 157° at follow up.22 

Complications related to range of motion included two pa
tients who developed frozen shoulders after arthroscopic 
acromioplasty. In the open acromioplasty group, two pa
tients developed superficial wound infections, one devel
oped a hematoma, and three developed frozen shoulders.26 

MUSCLE STRENGTH 

For the arthroscopic group, the mean strength score of 
the anterior deltoid improved from 13.7 to 16.9 post-op
eratively, comparable to the open group, which showed an 
improvement of 13.4 to 15.6.17 Additionally, the average 
strength score for forward flexion was improved similarly in 
both groups, with the arthroscopic group improving from 
3.8 to 4.7 and the open group improving from 3.5 to 4.5. 
Another study monitoring elevation strength showed a sig
nificant improvement in the open group from 9.0 to 14.4, 
whereas the arthroscopic group had a nonsignificant im
provement from 11.6 to 14.0. However, there was no signif
icant difference in final strength between the two groups.21 

Isokinetic muscle testing for external rotation at 96 months 
postoperatively revealed that the arthroscopic group had a 
score of 149, compared to 128 for the open group.29 

PATIENT REPORTED STATISTICS 

After undergoing treatment for their shoulder impinge
ment syndromes, studies recorded several patient-reported 
outcomes to evaluate treatment effectiveness (Table 3 ). 
Primary measurements included: patient satisfaction rat
ing, UCLA shoulder score, constant score, DASH score, OSS 
score, and pain score. 

PATIENT SATISFACTION RATING 

In comparing patient satisfaction levels postoperatively, 
Spangehl et al. categorized their data in three groups: sat

isfied, somewhat satisfied, and not satisfied.17 The arthro
scopic group had 16, 12, and 4 patients respectively, while 
the open group had 16, 10, and 4 patients respectively. 
Similar satisfaction rates were observed in other studies, 
with one study reporting that 88.3% of arthroscopic group 
patients were satisfied with their procedures compared to 
94.3% in the open group.18 In an eight-year follow-up, pa
tients that underwent arthroscopic acromioplasty reported 
a satisfaction rate of 95/100 compared to 93/100 for those 
who had open acromioplasty.29 However, Schröder et al. 
found a distinct difference between the two groups, with 
the arthroscopic group having 82% patients reporting ex
cellent or good outcomes, compared to 68% in the open 
group.26 

UCLA SHOULDER SCORE 

To functionally quantify shoulder outcomes, several studies 
used the UCLA shoulder score clinical scale. Nutton et al. 
evaluated patients who developed a UCLA shoulder score 
above 27 before arthroscopic subacromial decompression, 
3 months postoperatively, 6 months postoperatively, and 1 
year postoperatively, finding scores of 0%, 39%, 71%, and 
85% respectively.14 Two studies compared UCLA shoulder 
scores and reportedly had similar score distributions be
tween the arthroscopic and open acromioplasty groups.17,
18 Additionally, Husby et al. showed that, eight years post
operatively, UCLA scores identical (32) for both groups.29 

However, two other studies comparing the same procedures 
showed significantly higher mean UCLA scores for the 
arthroscopic group. Odenbring et al. reported an average 
score of 32.1 for the arthroscopic group and 27.8 for the 
open group, while T’Jonck et al. showed an average of 28.3 
and 24.5 respectively.24,25 

CONSTANT SCORE 

To measure shoulder function and pain levels, patients 
were evaluated using the clinical Constant score. When 
comparing pre- to postoperative scores, the arthroscopic 
group showed a significant improvement from 54.3 to 74.7, 
similar to the open group which significantly improved 
from 48.6 to 80.3.21 These results were consistent with an
other study, where the arthroscopic group improved from 
56 to 66, and the open group improved from 48 to 73.22 

However, T’Jonck et al. reported a constant score of 80.8 
for the arthroscopic group compared to 73.8 for the open 
group, although the data was not statistically significant.25 

OTHER MEASUREMENTS 

To quantify disability of patients before and after surgery, 
Bengtsson et al. showed a significant decrease in DASH 
score after arthroscopic acromioplasty from 42 preopera
tively to 18 six-months postoperatively.13 Another study 
comparing arthroscopic to open acromioplasty found no 
significant difference in DASH scores between the groups, 
with scores of 24 and 29 respectively.24 Mean OSS scores 
were also measured in a study evaluating arthroscopic sub
acromial decompression, showing a significant improve
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Table 3. Summary of patient reported statistics post-operatively       

Study Operation 
Type 

Patient Satisfaction Rating UCLA Shoulder Score Constant Score Other Measurements 

Bengtsson et al. 
(2006) 

ASD Median DASH Score (n=38): 
Before: 42 (9-87) 
After: 18 (0-78) 
P < 0.001 
DASH Work Score (n=25): 
Before: 44 (0-100) 
After: 0 (0-75) 
P < 0.001 
DASH Sport/Music Score (n=18): 
Before: 56 (0-100) 
After: 10 (0-75) 

Nutton et al. (1997) ASD Score Above 27: 
Before surgery (n=49): 0% 
3-Months Post Surgery (n=44): 39% 
6-Months Post Surgery (n=38): 71% 
1-Year Post Surgery (n=34): 85% 

Magaji et al. (2012) ASD Mean OSS Score 
Pre-operatively: 18 (13 to 22) 
Three months post-operatively: 38 (35 
to 42) 
p < 0.001 

Hyvönen et al. (1998) OA Overall Subjective Rating (n=96) 
Excellent in 45 
Good: 24 
Fair: 18 
Poor: 9 

Involved shoulders (n=96): 70 
(24-100) 
Unaffected shoulders (n=48): 84 
(74-98) 

Mean pain score: 
ADLs 
Involved shoulders: 10.5 (0 to 15) 
Unaffected shoulders: 15 (15) 

Spangehl et al. (2002) AA, OA Arthroscopic Group (n=32): 
Satisfied: 16 
Somewhat satisfied: 12 
Not satisfied: 4 
Open Group (n=30): 
Satisfied: 16 
Somewhat satisfied: 10 
Not satisfied: 4 
p = 0.94 

Arthroscopic Group (n=27): 
Excellent: 5 
Good: 13 
Fair: 6 
Poor: 3 
Open Group (n=24): 
Excellent: 4 
Good: 12 
Fair: 4 
Poor: 4 
p = 0.91 

VanHolsbeeck et al. 
(1992) 

AA, OA Arthroscopic Group: 88.3% satisfaction 
Open Group: 94.3% satisfaction 

Arthroscopic Group: 
Excellent: 42.3% 
Good: 40.8% 
Fair: 14.2% 
Poor: 2.7% 
Open Group: 
Excellent: 43.4% 
Good: 37.7% 
Fair: 17% 
Poor: 1.9% 

Chin et al. (2007) OA Patient assessment of satisfaction (n=32): 
Very Good/Excellent: 20 
Good: 8 
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Fair: 4 
Poor: 0 
Average postoperative satisfaction score: 7.0 

Roye et al. (1995) ASD GWOT group: 
Good to excellent: 44 (94%) 
GWT group: 
Good to excellent: 41 (95%) 

Mean pain score: 
GWOT group: 4.5 
GWT group: 4.2 

Farfaras et al. (2018) AA, OA, PT Mean (SD) 
Arthroscopic group: 
Before (n=23): 54.3 (12) 
After (n=18): 74.7 (20.1) 
p = 0.011 
Open group: 
Before (n=23): 48.6 (15.2) 
After (n=20): 80.3 (14.2) 
p = 0.003 
PT group: 
Before (n=31): 56.1 (12.6) 
After (n=28): 65.6 (19.6) 
p = 0.11 

Farfaras et al. (2016) AA, OA, PT Mean (SD; Range) 
Before Intervention: 
OA: 48 (15.7; 22-71) 
AA: 56 (11.3; 37-79) 
At Follow-up: 
OA: 73 (22.8; 14-95) 
AA: 66 (19.9; 33-96) 
Between pre- and post-
intervention: 
OA: p = 0.003 
AA: p = 0.008 

Stephens et al. (1998) ASD Patient satisfaction (n=82) 
Good to excellent : 81% 
Unsatisfactory: 19% (15% requiring further surgery) 

Odenbring et al. 
(2008) 

AA, OA Arthroscopic group (n=23): 32.1 (5) 
Open group (n=23): 27.8 (8) 
p = 0.03 

Average DASH Score 
Arthroscopic (n=23): 24 (22) 
Open (n=23): 29 (22) 
p = 0.44 

T'Jonck et al. (1997) AA, OA Arthroscopic: 28.3 (5.6) 
Open: 24.5 (5.45) 
p = 0.046 

Arthroscopic: 80.8 (16.4) 
Open: 73.8 (18.9) 
p =0.28 

Schröder et al. (2001) AA, OA AA Group: 82% excellent or good outcomes 
OA Group: 68% excellent or good outcomes 

Kim et al. (1997) ASD Group I (Impingement without tear): 95% expressed satisfactory outcomes 
Group II (Impingement with partial thickness tear): 85% expressed 
satisfactory outcomes 
Group III (Impingement with full thickness tear): 80% expressed satisfactory 
outcomes 

Hawkins et al. (2001) ASD Group 1: Average: 22.7 (maximum of 
35) 
Group 2: Average: 32.5 (maximum of 
35) 
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Husby et al. (2003) AA, OA Mean (SD) (Range) 
Overall Satisfaction (VAS, max 100) at Follow-Up Intervals: 
1 month: 
ASD (n=15): 72 (22) (32–100) 
OSD (n=15): 74 (19) (35–100) 
3 months: 
ASD (n=15): 84 (26) (8–100) 
OSD (n=17): 88 (16) (43–100) 
6 months: 
ASD (n=14): 88 (16) (40–100) 
OSD (n=18): 78 (31) (2–100) 
12 months: 
ASD (n=15): 94 (11) (70–100) 
OSD (n=16): 85 (28) (18–100) 
96 months: 
ASD (n=15): 95 (16) (40–100) 
OSD (n=19): 93 (18) (25–100) 

Mean (SD) (Range) 
Preoperative Scores: 
ASD (n=15): 14 (3.1) (7–17) 
OSD (n=19): 16 (4.1) (9–24) 
Postoperative Scores at Follow-up 
Intervals: 
1 month: 
ASD: 19 (5.5) (8–29) 
OSD: 18 (4.9) (7–29) 
3 months: 
ASD: 26 (7.1) (7–33) 
OSD: 26 (5.8) (18–35) 
6 months: 
ASD: 28 (6.0) (15–35) 
OSD: 27 (8.3) (12–35) 
12 months: 
ASD: 30 (5.7) (20–35) 
OSD: 31 (6.2) (14–35) 
96 months: 
ASD: 32 (6.6) (10–35) 
OSD: 32 (4.9) (21–35) 

Standard deviation (SD); Arthroscopic subacromial decompression (ASD); Open subacromial decompression (OSD); Arthroscopic acromioplasty (AA); Open acromioplasty (OA); Physical therapy (PT); Group without rotator cuff tear (GWOT); Group with rotator cuff tear 
(GWT); Disabilities of the arm, shoulder, and hand (DASH); Oxford shoulder score (OSS) 
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ment from 18 preoperatively to 38 three months postoper
atively.15 Additionally, a study measuring mean pain score 
ADLs in patients who underwent open acromioplasty found 
a pain score of 10.5/15 for involved shoulders, compared to 
15/15 for the unaffected shoulders.16 

DISCUSSION 

This review sought to synthesize the evidence comparing 
open versus arthroscopic acromioplasty while also incorpo
rating the historical perspective to provide a comprehen
sive analysis of the evolution of the preferred surgical treat
ment for shoulder impingement syndrome. It is through 
the development of arthroscopy, research, patient data col
lection, and innovation that arthroscopic acromioplasty is 
most commonly performed today. 
Postoperative return-to-activity and return-to-sports 

are key indicators of patient recovery time and ability to 
regain functionality. The included literature demonstrated 
that, on average, patients who underwent arthroscopic 
acromioplasty (average 5.7 weeks) had a multiple week 
quicker return-to-activity compared to those who under
went the open procedure (average 10 weeks). These find
ings may be attributed to the minimally invasive nature of 
arthroscopy, resulting in less tissue trauma, faster wound 
closure time, and reduced local inflammation.30 A shorter 
length of stay for the arthroscopic group, although based on 
limited data from a 2001 study, supports these findings. 
Operative time, an indicator of cost efficiency and po

tential increased risk of complications, showed mixed re
sults across the studies. The level of experience likely plays 
a role in these variations, as efficient arthroscopy requires a 
specialized skill set. When surgeons were separated out by 
experience, Schröder et al. found that experienced surgeons 
were on average able to complete arthroscopic acromio
plasty 17 minutes faster than open acromioplasty. Further
more, Spangehl et al. showed that several patients who 
underwent arthroscopic acromioplasty later required reop
eration with an open approach due to persistent symptoms, 
which may influence surgeons to prefer the open procedure 
in more severe cases. 
As arthroscopy continues to be widely adopted in ortho

pedics, increased exposure and training have significantly 
enhanced surgeon proficiency.31 As surgeons transition to
wards arthroscopy at a higher volume, they demonstrate 
improved efficiency, shorter operation times, and lower 
complication rates over time, indicating that the initial 
learning curve is eventually overcome through surgical 
mastery. Furthermore, as surgeons gain familiarity with 
arthroscopic techniques, the shift toward predominantly 
choosing arthroscopy for certain procedures, such as 
acromioplasty, becomes increasingly justified, offering ben
efits such as improved patient outcomes and the ability to 
manage more complex cases arthroscopically. 
Range of motion and muscle strength were both out

comes used to evaluate the effectiveness of each procedure 
in addressing the predominant manifestations of shoulder 
impingement syndromes. Range of motion improved in 
both surgical approaches to the same degree, as measured 

through active forward flexion score and active elevation. 
These results suggest that both procedures are similarly 
successful in treating the intended issue. Muscle strength 
improvements were also comparable between the two pro
cedures, with similar improvements to mean anterior del
toid strength, forward flexion strength, and elevation 
strength postoperatively. However, arthroscopic acromio
plasty showed a slight improvement to external rotation 
at 96 months postoperatively, suggesting a potential long-
term advantage for arthroscopic procedures. Regardless, 
patient strength improved at a similar degree for most mea
sured strength examinations, indicating that both types of 
acromioplasty are effective in treating shoulder impinge
ment syndromes. 
Regarding patient satisfaction, several studies showed 

that the proportion of patients who were satisfied or un
satisfied with their respective interventions was similar be
tween the arthroscopic and open acromioplasty groups. 
However, Schröder et al. showed 14% higher satisfaction 
in the arthroscopic group compared to the open group, 
which may be attributed to reduced postoperative scarring 
or the surgeon’s expertise within this specific cohort. UCLA 
shoulder scores were similar across multiple studies. These 
findings were also shown in an eight-year follow up study, 
implying similar long-term satisfaction between the two 
groups. However, two studies indicated higher UCLA shoul
der scores in the arthroscopic group, suggesting that some 
cohorts experienced improved long term outcomes with 
arthroscopic acromioplasty. In terms of Constant score, 
both groups showed similar improvements pre- and post
operatively, except for one study, which found a non-sig
nificantly higher constant score in the arthroscopic group. 
These findings indicate that arthroscopy may result in mar
ginally improved shoulder functionality, though the evi
dence is limited and minimal clinically important differ
ences were not analyzed in this review. 
Several limitations must be considered when evaluating 

our findings. The heterogeneity of study design and out
come measurements could introduce variability, leading to 
compromised generalizability and consistency. Differences 
in how outcomes such as strength, pain, or range of motion 
are measured may further complicate comparisons between 
the surgical procedures. Additionally, variability in patient 
age and injury mechanisms across studies could influence 
recovery times and functional outcomes, making it chal
lenging to draw definitive conclusions. Another key limita
tion is the variability in surgical technique and expertise. 
Studies have shown that success of arthroscopic acromio
plasty is heavily dependent on the surgeon’s experience, 
and differences in skill level may skew findings. Confound
ing variables, such as comorbidities, rehabilitation proce
dures, or pre-existing shoulder conditions, may have also 
impacted recovery outcomes, and their influence may not 
have been adequately controlled for in each study. 
Overall, this systematic review provides all the evidence 

to show the transition and evolution of the acromioplasty 
and how what was commonly performed open now is 
mostly done arthroscopic. 
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CONCLUSION 

This systematic review summarizes the literature and dis
plays how evidence and patient reported outcomes can shift 
a surgical technique. Arthroscopic acromioplasty offers su
perior return to activity/sport times, shorter hospital stays, 
and better cosmetic outcomes due to its minimally invasive 
nature. Through evidence and continued research, surgeon 
preference has shifted towards the arthroscopic acromio
plasty over time, as it offers better recovery times and im
proved cosmetic results, making them a favored approach 
for shoulder impingement syndromes in patients and sur
geons alike. 
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APPENDIX 

Table A.1. Search Strategy for Pubmed/Medline on October 7th, 2024         

ID Search Hits 

#1 (acromioplast*[tiab] OR ((acromial[tiab] OR acromion[tiab] OR subacromial[tiab] OR "Acromion"[MeSH]) AND 
(arthroscop*[tiab] OR decompress*[tiab] OR "Decompression, Surgical"[MeSH] OR resection*[tiab] OR 
bursectom*[tiab]))) AND ("shoulder impingement"[tiab] OR "rotator cuff impingement"[tiab] OR "rotator cuff 
tendinitis"[tiab] OR "coracoid impingement"[tiab] OR "subacromial impingement"[tiab] OR "subacromial 
syndrome"[tiab] OR "subacromial pain"[tiab] OR "painful arc"[tiab] OR supraspinatus[tiab] OR "Shoulder 
Impingement Syndrome"[Mesh]) 

786 

Table A.2. Search Strategy for Embase (Ovid) on October 7th, 2024          

ID Search Hits 

1 exp acromioplasty/ 589 

2 (arthroscop* or decompress* or resection* or bursectom*).ti,ab,kf. or exp decompression/ 685965 

3 (acromioplast* or acromial or acromion or subacromial).ti,ab,kf. or exp acromion/ 8923 

4 2 and 3 2384 

5 1 or 4 2704 

6 ("shoulder impingement" or "rotator cuff impingement" or "rotator cuff tendinitis" or "coracoid impingement" 
or "subacromial impingement" or "subacromial syndrome" or "subacromial pain" or "painful arc" or 
supraspinatus).ti,ab,kf. or exp shoulder impingement syndrome/ 

10191 

7 5 and 6 946 

Table A.3. Search Strategy for Web of Science on October 7th, 2024           

ID Search Hits 

1 TS=(arthroscop* or decompress* or resection* or bursectom*) AND TS=(acromioplast* or acromial or acromion 
or subacromial) 

2154 

2 TS=("shoulder impingement" or "rotator cuff impingement" or "rotator cuff tendinitis" or "coracoid 
impingement" or "subacromial impingement" or "subacromial syndrome" or "subacromial pain" or "painful arc" 
or supraspinatus) 

8708 

3 #2 AND #1 753 

Table A.4. Search Strategy for Cochrane on October 7th, 2024         

ID Search Hits 

#1 ((arthroscop* or decompress* or resection* or bursectom*):ti,ab,kw or [mh "decompression"]) and 
((acromioplast* or acromial or acromion or subacromial):ti,ab,kw or [mh "acromion"]) 

411 

#2 ("shoulder impingement" or "rotator cuff impingement" or "rotator cuff tendinitis" or "coracoid impingement" or 
"subacromial impingement" or "subacromial syndrome" or "subacromial pain" or "painful arc" or 
supraspinatus):ti,ab,kw or [mh "shoulder impingement syndrome"] 

1832 

#3 #1 and #2 160 
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