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Abstract: The majority of os acromiale is asymptomatic and requires no treatment. In patients 

with shoulder pain, os acromiale is a possibility in the differential diagnosis and may imitate 

shoulder impingement. The diagnosis of symptomatic os acromiale can be proven by combining 

physical examination, conventional radiographs, magnetic resonance imaging, and selective 

injections. Surgical treatment is indicated in those patients with failed conservative therapy, 

in those with highly painful and unstable os acromiale, or in those with associated shoulder 

pathologies such as rotator cuff tears. Open or arthroscopic excision is indicated in patients 

with pre-type os acromiale. In meso-type acromiale, arthroscopic excision, acromioplasty, or 

open reduction and internal fixation have all been used, but fixation is usually preferred. Internal 

fixation should be done either with cannulated screws alone or in combination with tension 

band, which has biomechanical advantages.
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Anatomy
The development of the acromion proceeds from many nuclei forming in the acromial 

apophysis, which was already described in 1933.1 These nuclei consolidate during 

adolescence to form three separate ossification centers along the periphery: the pre-

acromion, where the coracoacromial ligament and the anterior origin of the deltoid 

is attached; the mes-acromion, which serves as the origin of the middle part of the 

deltoid muscle fibers; and the met-acromion, the origin of the posterior deltoid fibers. 

These three centers finally consolidate to form the acromion (Figure 1).

The exact time point of consolidation has not been determined precisely. Whereas 

some authors indicate that consolidation may not occur until 25 years of age, others 

have found that in one-third of cases consolidation had already occurred at the age 

of 14 years.2,3

Epidemiology
Os acromiale is described as a failure of osseous union between two of the apophyses; 

most commonly between the meso- and meta-acromion.4,5 Gruber6 was the first who 

described os acromiale in 1863. He described three cases of os acromiale in 100 cadav-

ers. There seems to be a racial predispositions of os acromiale, with the prevalence in 

African-Americans varying between 11.1% and 20%.5,7 In contrast, the prevalence of 

os acromiale in the Korean population has been reported to be only 0.7%.8 In white 
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people, the prevalence varied between 1.9% and 15%.7 The 

prevalence of os acromiale based on the more recent studies 

are summarized in Table 1. Generally, prevalence is higher 

in males, and more bilateral involvement has been reported, 

varying from between 30% and 62% of the individuals.14,15

Clinical presentation
Commonly, os acromiale is a nonsymptomatic condition 

which is identified incidentally during radiographic examina-

tion of the shoulder.4,14 Although symptoms may occur after 

minor or repetitive trauma, atraumatic origins are frequently 

seen.4,16 The age of diagnosis of symptomatic os acromiales 

range from adolescence to over 70 years.17,18 Tenderness over 

the anterolateral and lateral aspect of the acromion is very 

common.4,17 In some cases, gross motion can be detected.4 

Patients frequently describe symptoms similar to subacromial 

impingement, including difficulty in overhead activities and 

pain while sleeping on the affected side.16,19 Anterior elevation 

of the shoulder is restricted in the vast majority of patients. 

Warner et al4 found restricted elevation, with less than 120° 

of elevation in all of his patients. Impingement signs (Neer, 

Hawkins) are common and provoke pain. In contrast, the 

acromioclavicular (AC) joint is not affected in the majority 

of the patients. Thus, neither pain on palpation at the AC joint 

nor a positive cross arm test is common. Shoulder strength 

is considerably reduced in the majority of patients with os 

acromiale.20

Diagnostics
Os acromiale is commonly visible on conventional radio-

graphs, particularly on the axillary view. Lee et al21 described 

the double-density sign on the anteroposterior view and the 

supraspinatus outlet view that was highly suggestive of an 

os acromiale with a sensitivity of 82.4% and 94.1% and a 

specificity of 95.2% and 100%, respectively. Additionally, 

computed tomography can be used to demonstrate incomplete 

fusion. However, it does not play a key role in the diagnosis 

because of its radiation exposure and insufficiency in detect-

ing accompanying shoulder pathologies. Associated patholo-

gies may range from tendinitis to full-thickness rotator cuff 

tearing.22 In contrast, magnetic resonance imaging (MRI) can 

be helpful to detect symptomatic os acromiale as it shows 

sclerotic and cystic changes as well as increased signal in 

the acromion and the surrounding soft tissue indicative of a 

mobile pseudarthrosis. The MRI is also helpful to demon-

strate associated rotator cuff pathologies. Similarly, MRI is 

helpful to differentiate os acromiale from a normally develop-

ing acromial ossification center in adolescence.2 This can be 

difficult as acromial fusion is not completed in many cases in 

this age group. However, on MRI, a meso-acromion can be 

diagnosed by its transverse orientation and irregular margin 

with marrow and interface edema.2 In contrast, physiologi-

cal developing acromial ossification centers have an arched 

interface and lobulated margins without evidence of marrow 

or interface edema.2 Furthermore, bone scans can be used to 

visualize symptomatic os acromiale in special situations by 

detecting the inflammatory response at the nonunion site of 

a meso-acromion.23

Figure 1 Three-dimensional reconstruction of the acromion including the lateral 
clavicle. 
Note: The location of pre-, meso-, and meta-type os acromiale is shown.

Table 1 Prevalence of os acromiale according to the studies published in year 2000 or later

Study Population Sample size Prevalence (%)  

Case et al9 South African 494 17.4
Case et al9 Danish 532 5.0
Hunt et al10 White Americans 766 5.4
Kumar et al7 South Korean 1,568 0.7
Natsis et al11 Germans 423 1.9
Ponce12 Native Americans (Coastal) 52 7.7
Ponce12 Native Americancs (Inland) 90 5.5
Roberts et al13 British 86 1.2
Sammarco5 African-Americans 355 13.2
Sammarco5 White Americans 843 5.8
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As a result of the unspecific presentation and the high 

number of asymptomatic cases, the diagnosis can be con-

firmed by injection of a local anesthetic at the site of os 

acromiale. This can be done with injection of 5 mL of 1% 

lidocaine with reexamination 10 minutes afterwards.24 This 

is an important confirmatory diagnostic tool to determine 

whether the os acromiale is the source of pain.20 Thereby, it 

is reasonable to perform a one-time corticosteroid injection 

in those patients who benefit temporarily from lidocaine 

injections.24

Therapy
Nonoperative strategies
Nonoperative management is initially indicated in patients 

with symptomatic os acromiale. Based on the discrepancy 

between number of patients with symptomatic os acromiale 

and the relatively high prevalence of os acromiale, it seems 

to be obvious that nonoperative strategies can be useful. 

The authors believe that the reason for os acromiale not 

becoming symptomatic are the wide origin of the deltoid 

muscles at the lateral acromion and the lateral clavicle with 

overspreading muscle fibers across nonossified regions. 

Thus, anatomic stability exists in the majority of patients. 

In symptomatic cases’ healing, the authors believe that 

healing occurs in some of the patients by optimizing the 

muscular balance of the affected shoulder including the 

scapular function. Additionally, corticoid injections often 

improve symptoms permanently. This should be particularly 

performed after successful diagnostic injections with local 

anesthetics. Generally, nonoperative therapy should last for 

at least 6 months. During this time, repetitive trauma that 

can be expected, ie, intensive overhead throwing activities 

or contact sports, should be avoided until symptoms are 

permanently gone. No data are available on whether further 

nontraumatic strategies such as pulsated ultrasound or shock 

wave therapy might be beneficial.

Operative strategies
In contrast, when nonoperative management fails, surgery 

is the next treatment option for symptomatic os acromiale. 

Several surgical techniques have been described, such as 

open or arthroscopic fragment excision, acromioplasty,24–27 

and several techniques of open reduction and internal fixa-

tion (ORIF). Internal fixation can be done with cannulated 

screws alone or in combination with tension band, tension 

band wiring,4,20,26,28–31 and by arthroscopic resection of 

unstable fragments17,18,25,26,31-33 ORIF can be done with or 

without autologic (iliac crest bone graft) or allogenic bone 

graft (Table 2).20,26,32,33

Harris et al26 performed an interesting systematic review 

of the surgical treatment for symptomatic os acromiale in 

2011 comparing fracture excision, arthroscopic as well as 

open, acromioplasty, and open reduction and fixation. They 

included at total of 9 studies including 118 patients and 

125 shoulders. In the following paragraph, these results are 

summed up, updated with the results of more recent studies.

Excision
Arthroscopic
Studies comparing open and arthroscopic excision are unfor-

tunately lacking. However, there are case series reporting the 

results of arthroscopic excision of os acromiale. Pagnani et 

al34 included 11 patients, aged between 18 and 25 years, with 

meso-type os acromiales. Excision of the os acromiale was 

done arthroscopically in all cases. All patients were able to 

return to sport by 14 weeks postoperatively. All patients dem-

onstrated comparable shoulder strength to the contalateral 

side. Similarly, Wright et al27 performed arthroscopic excision 

in 12 patients (13 shoulders) with meso-type os acromiales. 

All patients demonstrated normal shoulder strength 6 months 

after surgery, with a satisfactory shoulder function in 92% of 

the patients. Campbell et al32 performed arthroscopic exci-

sion of meso-type os acromiale in 28 patients and a total of 

Table 2 Surgical techniques for the treatment of symptomatic os acromiale

Surgical technique Indications Advantages Disadvantages

Open excision Sympt. pre-ac. No implants r/o deltoid weakness
Arthrosc. excision Sympt. pre + mes-ac. No implants Technical demanding
Acromioplasty Sympt. pre + mes-ac. No implants Risk of fracture
ORIF: K-wires Sympt. pre + mes-ac. Low implant costs Hardware removal risk of nonunion
ORIF: screws Sympt. pre + mes-ac. Low risk of implant irritation Low stability in poor bone quality

ORIF: K-wires + tension band Sympt. pre + mes-ac. Low implant costs Hardware removal 

ORIF: screws + tension band Sympt. pre + mes-ac. Highest stability Hardware removal often necessary

Abbreviations: Sympt., symptomatic; pre-ac., pre-acromion; r/o, risk of; mes-ac., mes-acromion; Arthrosc., arthroscopic; ORIF, open reduction and internal fixation.
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31 shoulders. The pain could be eliminated in 20 shoulders 

and reduced in 9 shoulders. In two shoulders (6%), the pain 

was worse postoperatively. Similarly, no muscle weakness 

was detected in all patients.

Open resection
Boehm et al35 and Warner et al4 reported results of open excision 

with deltoid reattachment in pre-type and meso-type acromiale. 

Boehm et al35 found equivalent Constant scores and patient 

satisfaction versus age- and gender-matched controls. Warner 

et al4 described good outcomes after open excision in unstable 

pre-type os acromiale, whereas poor outcomes were seen in 

those patients with unstable meso-type os acromiale treated 

by open excision. Both of those patients had a history of failed 

open reduction and internal stabilization. Persistent shoulder 

weakness was the main concern in both of those patients.

Acromioplasty
Two studies compared the outcome of acromioplasty with 

ORIF in patients with unstable os acromiale. Both found 

no significant differences between both techniques. Two 

studies were designed retrospectively. First, Abboud et al25 

performed arthroscopic cutting-block (n=5) and open Neer 

(n=6) acromioplasty in 11 patients with meso-type os acro-

miale. They compared the outcome to patients who were 

treated by ORIF with either K-wires (n=5) or cannulated 

screws (n=3). Although patient satisfaction was greater in 

the acromioplasty group, the difference was not significant. 

Boehm et al35 compared patients undergoing open Neer 

acromioplasty versus internal fixation with K-wires with 

or without bony fusion. Age- and gender-matched control 

comparison demonstrated equivalent Constant scores and 

patient satisfaction among all groups.

Reduction and internal fixation
As mentioned above, several fixation techniques have been 

described. Whereas Peckett et al30 reported a rate of union of 

96% and a high satisfaction right (92%) performing osteo-

synthesis with K-wires, screws, or tension wiring, Harris 

et al26 reported a significantly greater rate of radiographic 

healing after internal fixation using cannulated screws (96%) 

compared to fixation with Kirschner wires (63%) (Z=2.735; 

99.7% confidence level). Thereby, the rate of radiographic 

healing correlated with significantly improved clinical 

outcome (University of California at Los Angeles Shoulder 

Score [UCLA Shoulder Score], American Shoulder and 

Elbow Surgeons [ASES] Score and patient satisfaction). 

Additionally, requirement for removal of internal fixation 

hardware was significantly greater after Kirschner wire 

fixation (88%) versus after cannulated screw fixation (38%) 

(Z=4.181; 100% confidence level). Warner et al4 performed 

open reduction including iliac crest bone graft in all patients 

with meso-type os acromiale. They reported of poor out-

come after internal stabilization with tension band wiring 

with a union rate of only 20%, whereas all patients treated 

by cannulated screws and tension band healed with solid 

union after an average of 9 weeks. Therefore, the authors 

recommended rigid fixation techniques including both 

cannulated screws and tension band. This could be proven 

biomechanically. Spiegl et al31 found significant higher fail-

ure loads after internal fixation with cannulated screws and 

tension band versus after cannulated screws alone in unstable 

meso-type os acromiale in a biomechanical set-up. Thereby, 

the authors found by trend higher failure loads after screw 

osteosynthesis in anterior–posterior direction compared to 

posterior–anterior direction during pilot testing. Therefore, 

the authors use this technique in patients with symptomatic 

Figure 2 The technique of screw osteosynthesis with tension band is illustrated from cranial view (A) and anterior view (B).
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meso-type os acromiale (Figures 2 and 3). Lebus et al36 just 

recently published this technique in detail describing the most 

important steps. The authors recommended an arthroscopic 

evaluation of the shoulder first to rule out any concomitant 

shoulder pathologies.

Just recently, Shiu et al37 found similar failure loads after 

internal fixation with cannulated screws and tension band 

with polyethylene suture compared to stainless steel tension 

bands and argued to use polyethylene suture band to avoid 

implant irritation that is commonly seen in patients with 

stainless steel tension band at the acromion. 

Surgical complications
The rate of nonunion after internal fixation ranged between 

0% and 100% depending on the fixation method.38,39 Addi-

tionally, Boehm et al35 reported their infection rate following 

surgical treatment of unstable os acromiale. The authors 

recorded four cases of deep infection (13%) and two cases 

of superficial infection (6%). One case of deep infection was 

following open excision (17%; 1/6), two cases following 

open acromioplasty (40%; 2/5), and one case following ORIF 

(5%; 1/22). Additionally, there were two cases of superficial 

infection following ORIF (9%; 2/22). Both of those healed 

without surgical revision using antibiotic therapy instead. 

As mentioned earlier, hardware removal was performed 

frequently after tension band wiring.

Conclusion
Generally, nonoperative therapy should be started, including 

physiotherapy, analgesia, and injections. Surgical treatment is 

indicated after failed conservative treatment. In patients with 

symptomatic pre-type os acromiale, open or arthroscopic 

excision might be the best therapeutic option leading to good 

outcomes. In unstable meso-type acromiale, several surgical 

A

C E

B D

Figure 3 Radiograph of 43-year-old female with a history of 1 year of therapy-resistant pain at her right shoulder with pain on pressure on the right acromion. 
Notes: A meso-type os acromiale is visible on the conventional axial radiograph (A). The MRI depicts edema at the region of the os acromiale (white arrows; B, C). Thus, 
resection of the pseudarthrosis and osteosynthesis with cannulated screws and tension band was performed (D, E). The patient was very satisfied 6 months postoperatively 
as she was without pain and had free shoulder function.
Abbreviation: MRI, magnetic resonance imaging.
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techniques led to promising results, including arthroscopic 

resection, acromioplasty, and internal fixation. However, 

follow-up studies are missing, and definitive healing without 

the risk of recurrence can only be expected permanently in 

those patients with union at the site of os acromiale. There-

fore, ORIF with bone graft seems to be the most promising 

technique, particularly in younger patients. This can be done 

with cannulated screws or in combination with tension band. 

Particularly in those patients with insecure screw hold and 

potential incompliancy, it might be advisable to perform a 

more rigid osteosynthesis combining cannulated screws with 

tension band. This can be done with stainless steel wiring or 

non-polyethylene sutures, potentially reducing the need for 

implant removal.
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The authors report no conflicts of interest in this work.
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