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Background: The literature is unclear as to the optimal surgical management of a symptomatic os acro-

miale that has failed nonoperative treatment. Surgical options include excision, acromioplasty, and open

reduction and internal fixation. The purpose of this study is to summarize the described methods and

compare their reported outcomes with the goal to provide direction on how to surgically manage os acro-

miale.

Methods: We performed a systematic review of the current medical literature. Fifteen studies met all the

inclusion criteria. Two hundred eleven total subjects (220 shoulders) underwent surgical treatment for a

symptomatic os acromiale. There were 140 men and 71 women with a mean age of 49.6 � 9.1 years. The

mean follow-up duration was 40 � 11.6 months. Surgical techniques used in the included studies were

excision, acromioplasty, and open reduction with internal fixation. Concurrent surgical procedures per-

formed were also included.

Results: Meso-os acromiale was the most common type (167 cases, 94.4%). The most common surgical

technique was internal fixation (135 cases, 60.8%), with screw fixation being the majority (76 cases,

56.3%). Excision (65 cases, 29.3%) was the second most used technique. The most common concurrent

surgical procedure performed was rotator cuff repair (125 cases, 56.3%), followed by distal clavicle exci-

sion (31 cases, 14%).

Conclusions: All surgical techniques employed resulted in improvement in postsurgical clinical out-

comes without any technique demonstrating superior results. Operative management of a symptomatic

os acromiale that has failed initial nonoperative treatment leads to decreased symptoms and

improvement in clinical outcomes.

Level of evidence: Level IV; Systematic Review
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An os acromiale occurs when the acromial apophysis

fails to fuse with the spine of the scapula in a skeletally

mature individual.29 Four ossification centers (pre-, meso-,

meta-, and basiacromion) develop into the acromial

apophysis and failure of union can occur between any two.3

Ossification failure is most common between the meso-

acromion and meta-acromion.19 Final maturation occurs

between ages 18 and 25 years, although fusion as early as
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ages 12 and 14 years is reported.29,30,33 Yammine in a

systematic review and meta-analysis reported the pooled

prevalence in anatomical studies (7037 individuals) to be

6.4% and in large-sample studies (5498 individuals) to be

7%.32

Clinically, os acromiale is often asymptomatic and is an

incidental radiographic finding. It can become symptomatic

after trauma disrupting fibrous union, and magnetic reso-

nance imaging may show inflammation at the site of

nonunion.26 Deltoid contraction and elevation of the arm

causing motion across the interface of the os acromiale can

lead to symptomatic presentation. When the condition does

present, anterolateral and lateral acromiale tenderness is

common.26 The clinical diagnosis of a symptomatic os

acromiale can often overlap with the diagnosis of sub-

acromial impingement or acromioclavicular joint arthrosis.

Symptoms of both a painful os acromiale and subacromial

impingement include difficulty with overhead activities,

sleeping on the affected side, rotator cuff weakness,

decreased active forward elevation of the arm, and positive

impingement.19

Nonoperative management is generally the first line of

treatment for a symptomatic os acromiale. This includes

optimization of muscular balance in the affected shoulder,

corticosteroid injections (after diagnostic injection with

local anesthetics), and avoidance of repetitive trauma. In-

jections may be done in the subacromial space or in the

nonunion site of the os acromiale. Nonoperative treatment

is suggested for at least 6 months before transitioning to

surgery.26

There are various operative approaches described in the

literature. These include open or arthroscopic fragment

excision, open or arthroscopic acromioplasty, and open

reduction and internal fixation.1,3,10,14,23,27,28,31 The pur-

pose of this study is to summarize the described methods

and compare their reported outcomes. The goal is to

provide direction on how to surgically manage os

acromiale.

Methods

A systematic review of the current medical literaturewas performed

using PubMed, Scopus, Embase, EBSCO, and Google Scholar. The

initial searchwas conducted by one of the authorswith no restriction

on search dates, and the search terms included os acromiale, os

acromial, os acromion, surgery, treatment, fixation, excision, and

repair. Published literaturewith these search criteriawere combined

in a list that was reviewed and discussed among 2 of the authors.

From this list, inclusion or exclusion criteria were determined and

executed to provide suitable data for review. The initial list went

through multiple iterations, with each corresponding to a title re-

view, an abstract review, and a full-text review. The reference list of

the selected articleswasmanually reviewed for any potential studies

that might not have been identified by the initial search. The in-

clusion criteria included being published in English, reporting of

clinical outcomes following surgical treatment of symptomatic os

acromiale, description of the surgical treatment of symptomatic os

acromiale (including excision, acromioplasty, and internal fixation),

and a mean follow-up of 24 months or greater. In the event of

disagreement for study inclusion among authors, the inclusion

criteria were reviewed, and a decision was made with discussion of

the study. This systematic review of the available literature followed

the Preferred Reporting Items for Systematic reviews and Meta-

Analyses (PRISMA) guidelines.15,16

Initially, 33 studies were identified in PubMed, 30 in Scopus,

33 in Embase, 21 in EBSCO, and 498 in Google Scholar. These

were combined, and duplicates were removed to create a list of

514 potential articles that were reviewed by 2 authors. After a title

review, 57 articles were left for abstract review and subsequent

full-text evaluation. Of the 57 potential studies, only 15 met all

the inclusion criteria after the final assessm

ent.1-5,7,9,12,13,20,21,24,25,29,31 The exclusion criteria included non-

English studies, single-patient case reports, basic science and

biomechanical studies, studies that failed to report clinical out-

comes after surgical treatment of symptomatic os acromiale,

studies that had a mean follow-up of less than 24 months, and

publications describing acromial fractures.

Classifications of os acromiale type were defined by the un-

fused segment immediately anterior to the site of nonunion

(Figs. 1 and 2). Failure of union between the pre- and meso-

acromion was classified as pre–os acromiale, failure of union

between the meso- and meta-acromion was classified as meso–os

acromiale, and failure of union between meta- and basiacromion

was defined as meta–os acromiale.22 All of the included studies

described a surgical technique for addressing a painful os acro-

miale. Excision was defined as complete removal of the os acro-

miale fragment by either open anterior approach or arthroscopic

technique.5,7,9,21,29,31 In comparison, acromioplasty was defined as

partial or incomplete removal of the os acromiale fragment by

Figure 1 Ossification centers. Pre-, pre–os acromiale; Meso-,

meso–os acromiale; Meta-, meta–os acromiale; Basi-, basi–os

acromiale.
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either open Neer technique or arthroscopic techniques.1,5,8,13,17

Internal fixation was defined as internal placement of hardware

with either Kirschner wires or screws stabilizing the os acromiale

fragment to the more proximal acromion with or without the use

of a tension band technique.1-5,9,12,20,24,25,29 The clinical assess-

ment tools used postsurgically included the American Shoulder

and Elbow Surgeons score (ASES), the Constant score, the Penn

shoulder score, and the University of California Los Angeles

shoulder evaluation form (UCLA).1,3-5,7,9,12,13,20,24,25,31 Addi-

tionally, multiple studies used postoperative radiographs to

determine union vs. nonunion rates.1-5,9,12,20,24,25,29 Only a single

study reported isokinetic strength testing as its postsurgical clin-

ical assessment.21

Results

Table I shows a tabulated form of the search strategy, and

the results after each search criterion was queried. Fifteen

studies met all the inclusion criteria with summaries re-

ported in Table II.1-5,7,9,12,13,20,21,24,25,29,31 There were 211

total subjects (220 shoulders) who underwent surgical

treatment for os acromiale. Among these subjects, there

were 140 men and 71 women. The mean age of the

participating subjects was 49.6 � 9.1 years, with a range of

18-78 years. The mean follow-up duration for the partici-

pating subjects was 40 � 11.6 months, with a range of 5-

124 months. In the studies that reported handedness, the

dominant shoulder was involved in 66 (66.0%) cases

whereas the nondominant was involved in 34 (34.0%)

cases, with 5 (5.0%) cases being bilateral.1,3,7,12,13,21,24,25

Table III shows the os acromiale type and the accom-

panying surgical technique employed for repair. Meso–os

acromiale was the most common type (167 cases, 94.4%).

The second most common was pre–os acromiale (7 cases,

4.0%), and the least common was meta–os acromiale (3

cases, 1.7%). Internal fixation was used in 135 cases

(60.8% of treated shoulders), making it the most common

surgical technique used. The screw fixation technique with

the use of 2 screws with or without tension band was

employed in 76 of the internal fixation cases (56.3%). In

comparison, the alternative Kirschner wire technique with

the use of 2 parallel K-wires and either a stainless-steel

wire or nonabsorbable suture in a figure-of-8 method was

used in 59 of the internal fixation cases (43.7%). Excision

(65 cases, 29.3%) was the second most commonly used

technique. Lastly, acromioplasty was the least used tech-

nique, only being performed on 22 cases (9.9%).

A bone graft was used in 70 cases (51.9%). In 30 cases,

these grafts were obtained from local areas such as the

acromion, greater tuberosity, or humeral head. In the

remaining 40 cases, the graft was obtained from the iliac

crest. In 8 cases, tricalcium phosphate granules were used

as a substitute for bone graft.3 Table IV reports concurrent

shoulder treatments. Rotator cuff repair (125 tears, 56.3%)

was the most common concurrent surgical procedure per-

formed, followed by distal clavicle excision (31 cases,

14%) and tenodesis of the long head of the biceps tendon

(22 cases, 9.9%).1,3-5,7,9,12,13,20,24,25,31

Excision

No studies directly compared the surgical outcomes of open

vs. arthroscopic excision of an os acromiale. Open tech-

nique commonly involves separation of the deltoid origin

from the os acromiale fragment. Deltoid fibers were noted

to be reattached at the end of the procedure to prevent

negatively affecting deltoid function. In comparison,

several papers cited the benefit of the arthroscopic tech-

nique as it minimizes deltoid disruption with preservation

Figure 2 Axillary view of meso–os acromiale. +, os acromiale

fragment.

Table I Search strategy

Search terms

os acromiale

os acromial

os acromion

surgery

treatment

repair

excision

fixation

No. of studies

Database

PubMed 33

Scopus 30

Embase 33

EBSCO 21

Google Scholar 498

Results

Combined (duplicates removed) 514

After title review 57

After abstract review 38

After full-text review 15
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of the periosteum and deltoid fascia. There was a total of

65 excisions (20.3%), the majority being meso–os acro-

miale. Warner et al and Boehm et al had multiple cohorts

in their studies in which either open excision or another os

acromiale procedure was performed.5,29 Warner et al re-

ported a good outcome with the open excision of 1 pre–os

acromiale that was performed without detaching deltoid

fibers. Boehm et al showed a significant improvement in

the pain component of the Constant score from 3.3 to 13.4

(P ¼ .027) after treatment in the 6 open excisions that they

performed (3 pre–os and 3 meso–os acromiales) with

deltoid reattachment directly to the bone. All patients had

comparable results and overall Constant score (73.2)

when compared with their age- and sex-matched cohorts

(82%) undergoing acromioplasty or internal fixation.5

Wright et al, Pagnani et al, and Campbell et al

described patients who underwent arthroscopic exci-

sion.7,21,31 Wright et al performed arthroscopic excision

with minimal disruption of deltoid attachment of 13

meso–os acromiales with an overall UCLA score

improvement from 17 to 31 and 84.6% patient satisfac-

tion. All patients achieved full anterior deltoid and rotator

cuff strength by 6 months postoperatively.31 Pagnani et al

arthroscopically excised 11 meso–os acromiales where

the deltoid fascial insertion was preserved and with all

patients being able to return to sport 14 weeks post sur-

gery. They all demonstrated no strength deficits in

abduction, external rotation, and internal rotation during

isokinetic testing when compared with the contralateral

side.21 Campbell et al performed arthroscopic excision

with intact periosteal sleeve and deltoid attachment in 31

os acromiales, with 3 pre– and 28 meso–os acromiales.

Patient satisfaction was reported at 80.6%, with only 2

patients complaining of increased pain postoperatively.

These 2 patients had shown features of glenohumeral

arthritis during arthroscopy. A significant improvement (P
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Table III Os acromiale and surgical technique breakdown

n %

Os acromiale type (when reported)

Pre–os acromiale 7 4.0

Meso–os acromiale 167 94.4

Meta–os acromiale 3 1.7

Total 177

Surgical technique

Excision 65 29.3

Acromioplasty 22 9.9

Fixation 135 60.8

Total 222

Fixation

K-wire 59 43.7

Screw 76 56.3

Total 135

K-wire, Kirschner wire.

4 G.C. Viner et al.



< .05) was seen in ASES scores from 33.71 to 80.33, and

patients did not show any considerable difference in deltoid

power when compared with the contralateral side.7

Acromioplasty

Boehm et al retrospectively compared patients undergoing

open acromioplasty, internal fixation, and open excision.5

In the 5 cases of open acromioplasty of meso–os

acromiale, the pain component of the Constant score

improved from 4.6 to 12.2 (P ¼ .042) postoperatively and

80% patient satisfaction was reported. When compared

with age- and sex-matched cohorts undergoing open

excision or internal fixation, all patients had comparable

results (81%) and overall Constant score (72).5 Abboud

et al performed either arthroscopic (5) or open Neer

acromioplasty (6) in 11 patients diagnosed with meso–os

acromiale. Patient satisfaction was reported to be 63.6%

with improvement in pain (P ¼ .0001) and increased

functional capacity (P ¼ .001) and forward flexion (P ¼

.04) but no effect on external rotation. This group was then

compared with a cohort of 8 patients who had undergone

internal fixation and reported a 37.5% patient satisfaction.

Even though patient satisfaction was higher in the acro-

mioplasty group, no statistical comparison was made to

determine if there was a significant difference.1 Johnston

et al performed arthroscopic acromioplasty with partial

resection in 6 meso–os acromiales with improvements in

Penn shoulder score (50.6 to 78.5) and forward flexion

(143� to 163�) and decrease in pain (5.6 to 1.3). All pa-

rameters showed improvement although this was only sig-

nificant with the Penn pain score (P ¼ .027).13

Internal fixation

Aggregate data showed that internal fixation with screws

had a higher rate of radiographic union when compared

with internal fixation with Kirschner wires (K-wires)

(97.4% vs. 69.5%). Both union and nonunion rates with

each internal fixation technique are shown in Table V. The

need for hardware removal was greater with K-wires when

compared with screw internal fixation (79.7% vs. 9.2%) as

shown in Table VI. Warner et al, Ozbaydar et al, and

Abboud et al had multiple cohorts in their studies in which

either K-wire or screw internal fixation was

performed.1,20,29 Warner et al performed internal fixation of

os acromiale in 12 shoulders with a breakdown of 5 with

K-wire with wire tension band and 7 with screw with wire

tension band internal fixation technique. Those in the screw

with wire tension band internal fixation group had better

rates of radiographic union when compared with those in

the K-wire with wire tension band group, 85.7% vs. 20%.

Patients that achieved radiographic union as a whole had

good outcomes, 85.7% of all patients, whereas all those

who did not achieve radiographic union had poor outcomes.

The patient with a poor outcome was noted to have done

poorly because of rotator cuff issues and not because of a

failure of the fixation of the os acromiale. Additionally, 2

patients who had initially undergone internal fixation had to

have the meso–os acromiale fragment openly excised as a

salvage procedure owing to failure of the fixation.29

Ozbaydar et al reported an overall improvement in UCLA

scores (11.8 to 28.2) in 6 patients who underwent internal

fixation. There was a 100% union rate in the 4 patients who

underwent screw with wire tension band internal fixation

vs. a 0% union rate in the 2 who underwent K-wire with

wire or nonabsorbable suture tension band internal fixa-

tion.20 Abboud et al reported a 100% union rate in 8 pa-

tients who underwent internal fixation for a meso–os

acromiale, 5 with K-wire with wire tension band internal

fixation, and 3 with screw without tension band internal

fixation. Despite the excellent union rate, only 3 of the 8

patients had satisfactory surgical outcomes defined as

minimal or no pain, active forward flexion greater than

120�, functional capacity of at least 50% of the contralat-

eral unaffected shoulder, and outcomes subjectively graded

as good or excellent.1

Table IV Concurrent shoulder treatments

Concurrent surgical treatment Amount

Rotator cuff repair 125

Distal clavicle excision 31

Long-head biceps tenodesis 22

Rotator cuff debridement 6

Bursal resection 4

SLAP repair 2

Latissimus dorsi transfer 2

Total shoulder arthroplasty 1

AC joint reconstruction 1

Clavicle ORIF 1

AC, acromioclavicular; ORIF, open reduction and internal fixation

Table V Radiographic union vs. nonunion rates

n (%)

Overall

Radiographic union 115 (85.2)

Radiographic nonunion 20 (14.8)

Total attempted internal fixations 135

K-wire technique*

Radiographic union 41 (69.5)

Radiographic nonunion 18 (30.5)

Total attempted internal fixations 59

Screw techniquey

Radiographic union 74 (97.4)

Radiographic nonunion 2 (2.6)

Total attempted internal fixations 76

K-wire, Kirschner wire.
* Includes the use of a tension band with wire or nonabsorbable

sutures.
y Includes the use of a tension band with wire or nonabsorbable

sutures, no tension band, absorbable screws.

Os acromiale: a systematic review 5



Hertel et al, Boehm et al, and Barbier et al only per-

formed K-wire internal fixations.4,5,12 Hertel et al per-

formed K-wire with wire tension band internal fixation in

15 meso–os acromiales with either a deltoid off (devascu-

larized) or a transacromial (vascularized) technique. Pa-

tients in the devascularized group achieved radiographic

union in 42.9% of the cases, whereas patients in the vas-

cularized group achieved radiographic union in 87.5% of

the cases. Those patients who achieved radiographic union

had significantly higher Constant scores than those who did

not (P ¼ .017).12 In 22 cases of K-wire with wire tension

band internal fixation, Boehm et al reported a 68.2% union

rate, but there was no difference in Constant scores between

those that had achieved union or those that did not. There

were also no differences in outcomes when comparing in-

ternal fixation vs. open excision or open acromioplasty.5

Barbier et al reported marked improvements in Constant

score from 53.4 to 82.2 but a 100% union and satisfaction

rate with internal fixation of 10 meso–os acromiales with

K-wires with wire tension band.4

In contrast, Satterlee, Ryu et al, Atoun et al, Garcia et al,

and Atinga et al only performed screw internal fixa-

tions.2,3,9,24,25 Satterlee reported improvements in ASES

scores and excellent results in 6 patients who underwent

screw with nonabsorbable suture tension band internal

fixation of a meso–os acromiale and achieved radiographic

union.25 Similarly, Ryu et al demonstrated full motion and

normal strength with maximum UCLA scores of 35

following screw without tension band internal fixation in 4

patients with meso–os acromiale.24 Following internal fix-

ation of 8 meso–os acromiales with absorbable screws

without tension band, Atoun et al reported a marked

improvement in Constant score from 49 to 81 and an 87.5%

union rate with 6 full unions and 1 partial union.3 Garcia et

al demonstrated a 100% union rate after screw without

tension band internal fixation of 12 os acromiales and an

improvement in UCLA scores from 21.5 to 28.9 (P ¼ .001).

One additional patient had to undergo arthroscopic excision

of the os acromiale fragment as a salvage procedure owing

to fracture of the os acromiale fragment during screw

without tension band internal fixation attempt.9 Atinga et al

reported similar results with a 100% union rate after screw

with wire tension band internal fixation of 32 os

acromiales.2

Discussion

Os acromiale by its anatomical nature represents a failure

of fusion of the acromial apophysis and is inherently un-

stable. The nonunion site may be symptomatic of pain

directly at the site or because of an inflammatory reaction at

the nonunion (Fig. 3). The inherent instability of the un-

fused fragment may lead to a dynamic type of outlet-based

impingement syndrome.14 The medical literature refers to

os acromiale as stable or unstable when discussing

Table VI Hardware removal rates

Hardware removal n % of internal

fixations

Overall: includes k-wires, tension

band wire, and screws

66 48.9

K-wire technique: includes k-wires and

tension band wire; not specified

in individual studies

47 79.7

Screw technique: includes screws

and tension band wire; not specified

in all individual studies

7 9.2

K-wire, Kirschner wire.

Figure 3 Outlet view of os acromiale./, osseous changes because of chronic inflammation.
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treatment options, but no clear definition has been set as to

what stability is with regard to os acromiale. Hasan et al

stated that an unstable os acromiale is characterized by a

hypermobile anterior acromial fragment with motion

through the unfused growth plate.11 This subjective defi-

nition leaves room for interpretation and contributes to the

controversy in how to best treat this condition. Because of

the ambiguity of definition of stability of the os acromiale,

terms of symptomatic vs. asymptomatic os acromiale are

more appropriate to guide treatment regimens.

A symptomatic os acromiale may be overlooked as a

source of pain especially in shoulders with concomitant

pathology including subacromial impingement, acromio-

clavicular joint arthropathy, and rotator cuff tears. With

attempted shoulder movement deltoid fibers pull on the os

acromiale fragment leading to dynamic subacromial

impingement symptoms or motion across the nonunion site.

Currently in the literature, there are 3 surgical techniques

that have been described for the treatment of symptomatic

os acromiales that have failed conservative management:

open or arthroscopic excision, open or arthroscopic acro-

mioplasty, and internal fixation (ie, open reduction and

internal fixation). The current medical literature is unclear

as to the optimal surgical management for symptomatic os

acromiale. The purpose of this systematic review was to

summarize the described methods and compare the clinical

reported outcomes as well as radiographic results following

surgical treatment.

Excision has been reported to be efficacious when the

fragment in the os acromiale is small. Studies have reported

poor outcomes with larger fragment excision and failure of

deltoid origin repair. Neer et al reported on radical acro-

mionectomy with no deltoid origin repair and noticeable

weakness and persistent pain that correlated with poor

clinical results post-treatment.18 Bosley reported on pa-

tients with total acromionectomy along with deltoid origin

repair to the acromion. Patient satisfaction, strength, and

function were excellent in 71% of all patients.6 This review

suggests that excision of an os acromiale may produce

favorable clinical outcomes as long as the deltoid origin is

preserved or precisely repaired.

Acromioplasty of a stable os acromiale produces simi-

larly favorable outcomes as excision or internal fixation

with age- and sex-matched controls. The purpose of this

technique is to reduce the dynamic impingement that oc-

curs on the underside of the acromion with the rotator cuff

and subacromial bursa. Acromioplasty, similar to excision,

should attempt to preserve the deltoid origin or make sure

that it is precisely repaired. Acromioplasty of a symptom-

atic os acromiale may lead to unfavorable outcomes

because of a lack of sufficient reduction in the dynamic

impingement mechanism.

Fixation can be used when a patient has a meso–os

acromiale and produces favorable clinical outcomes and

high rates of radiographic union (Fig. 4). Fixation with

screws, when compared with fixation with K-wires, led to

higher rates of union as well as improved outcomes and

reduced need for hardware removal. The mechanical

properties of screws could potentially account for this

because screws have a greater thread depth, which helps

reduce hardware migration and pullout when compared to

K-wires. Owing to the heterogeneity of the data repre-

sented, it is difficult to draw conclusions about the impor-

tance of adding a tension band construct in addition to

screw fixation.

This systematic review has demonstrated that excision of

either pre– or meso–os acromiale with a preserved or pre-

cisely repaired deltoid origin may produce favorable clin-

ical results, with the achievement of full strength and

motion after treatment. Acromioplasty of a meso–os acro-

miale leads to reduced pain and improved patient satis-

faction postoperatively, but there seems to be no statistical

difference in outcomes between internal fixation and

acromioplasty. For meso os-acromiale, our combined data

indicate that internal fixation with screws, when compared

to fixation with K-wires, has a higher rate of radiographic

union and improved patient outcomes as well as a reduced

need for postsurgical hardware removal (Fig. 5).

Figure 4 Illustration of screw internal fixation with tension band technique.

Os acromiale: a systematic review 7



In 2011, Harris et al performed a systematic review of

the surgical treatment for symptomatic os acromiale. Their

review included 4 studies in which excision was performed

as a surgical treatment with 2 studies indicating open

technique and 2 studies indicating arthroscopic technique.

For acromioplasty, they included 2 studies that reported the

use of either open or arthroscopic technique. Lastly, for

internal fixation, 7 studies were included in which either K-

wire with tension band or screws with and without tension

band technique was used. They concluded that surgical

management of symptomatic os acromiale might lead to

improved outcomes.10 This review shares many of the same

references and finds similar results but does so with a larger

study population (78.8%, 211 vs. 118 subjects). For exci-

sion, we included 2 additional papers in which arthroscopic

technique was reported, and for acromioplasty, we had an

additional paper in which arthroscopic technique was also

the utilized procedure.7,9,13 For internal fixation, we

included 4 other studies in which 3 reported the use of

screws with or without tension band and 1 that indicated the

use of K-wires with tension band technique.2-4,9 One of the

additional articles used absorbable screws for internal fix-

ation, which was unique among screw fixation technique

studies.3 Ideally, this broader updated systematic review

can help provide some needed clarity in the literature for

the optimal surgical treatment of symptomatic os acro-

miale. A similar undertaking should be performed in the

future to determine if current treatment recommendations

have changed with surgical or equipment advancements.

The findings in this systematic review are limited in na-

ture by the weakness of each included study. All studies

included were retrospectively performed, with only Boehm

et al using matched control groups.5 The sources of selection

bias within the review include different numbers of subjects

and a limited number of subjects in each treatment group

studied. Also, the technique variations within each study, the

use of bone graft, and the presence of concurrent shoulder

procedures such as rotator cuff repair, distal clavicle exci-

sion, and tenodesis of the long head of the biceps tendon all

serve as sources of performance bias. Assessment of out-

comes using established tests with measurements by

independent observers should be performed to minimize

detection bias. Furthermore, heterogeneity of shoulder-spe-

cific assessment tools as well lack of a concrete definition of

patient satisfaction and os acromiale stability prevents more

robust comparison between the studies.

Conclusions

Operative management of os acromiale leads to

decreased symptoms and improvement in clinical out-

comes. This can be achieved with open or arthroscopic

excision, open or arthroscopic acromioplasty, or internal

fixation. Excision is favorable with smaller fragments

such as pre–os acromiale and an intact deltoid origin,

whereas acromioplasty is useful when there is a stable os

acromiale and minimal dynamic impingement on the

underside of the acromion. Internal fixation is favorable

to fuse larger fragments such as meso– and meta–os

acromiale, especially with the use of screws.
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