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Prevalence of Os Acromiale in Thai Patients
With Shoulder Problems

A Magnetic Resonance Imaging Study
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Background: Os acromiale is an anatomic variant in which the acromial ossification center fails to fuse. It may lead to painful
shoulder conditions and surgical intervention may be required for treatment. The prevalence of os acromiale in South
Koreans (0.7%) has previously been the representative number for the Asian population, and it is lower than that in the Black
and White populations.

Purpose: To determine the prevalence of os acromiale in Thai patients with shoulder disabilities who underwent magnetic res-
onance imaging (MRI).

Study Design: Cross-sectional study; Level of evidence, 3.

Methods: We retrospectively reviewed the MRI scans of patients with shoulder disabilities between January 2019 and May 2021 at
a single institution. The relationship of sex, age, and shoulder diagnosis to the presence of os acromiale was then analyzed.

Results: A total of 940 MRI scans in 848 patients were evaluated, of which 20 shoulders were detected to have os acromiale, a
prevalence of 2.13%. The mean age of the patients was 60.25 years, with 60% being female and 40% male. Of the 20 os acromiale
cases, 17 (85%) were preacromiale, 1 (5%) mesoacromiale, and 2 (10%) meta-acromiale. The associated diagnoses were as
follows: 75%, full-thickness rotator cuff (RC) tear; 10%, partial-thickness RC tear; 5%, RC tendinopathy with symptomatic os
acromiale; 5%, anterior shoulder instability with full-thickness RC tear; and 5%, frozen shoulder. Age, sex, and associated shoulder
disability were not associated with the presence of os acromiale.

Conclusion: In Thai patients with shoulder problems who required MRI evaluation, the prevalence of os acromiale was 2.13%. This
is lower than the prevalence from other ethnic groups but slightly higher than that from the same ethnic group (Korea). There was no
relation between the presence of os acromiale and shoulder pain, regardless of diagnosis.
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Os acromiale is an anatomic variant of the shoulder in which
any of the ossification centers of the acromion fail to fuse.6,11

It can occur naturally in any population, and it can cause
pain at the unfused site. When the patient has shoulder pain
and/or tenderness at the os acromiale, the condition is
known as symptomatic or painful os acromiale syndrome,
and surgical intervention may be required as a form of
treatment.9,19 The clinical importance of os acromiale is its
correlation with rotator cuff (RC)–related pain, as it theoret-
ically increases subacromial motion and impingement owing
to the mobility of the unfused fragments. Os acromiale may
also increase the risk of RC tear,2,9,20 although this correla-
tion is still controversial.17,22

Os acromiale occurs when the acromion process is
detached from the body of the scapula because the apophyses
failed to fuse with the basiacromion. The condition can be
separated into 3 subgroups based on the location of the
lesion: preacromion, mesoacromion, and meta-acromion
(Figure 1).8,11 The diagnosis of os acromiale requires an
imaging modality to visualize the lesion, including plain
radiographs of the shoulder (anteroposterior, supraspinatus
outlet, and transaxillary views), magnetic resonance imag-
ing (MRI), and computed tomography (CT). The latter 2
options could be done in adjunct to plain radiographs to help
identify the presence of os acromiale. MRI and CT are favor-
able imaging options to help identify associated underlying
shoulder pathologies because of their ability to extensively
view shoulder anatomy. Some studies14,18 consider MRI to
be the gold standard technique to identify the presence of os
acromiale.
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The prevalence of os acromiale reportedly ranges from
0.7% to 49%,10,21 and its presence has been associated with
subacromial impingement and RC tear.8,10,15,21 Only 0.7%
of the Korean population has this anatomic variant.10 This
is lower than in any other population previously studied.
Because there is a lack of information about os acromiale in
Thai and other Asian populations, we aimed to determine
the prevalence of os acromiale in Thai patients with shoul-
der problems using MRI.

METHODS

All study procedures that involved human participants
were performed in accordance with the ethical standards
of our institution. We retrospectively reviewed the MRI of
patients with shoulder disabilities who presented to Tham-
masat University Hospital to determine the presence of os
acromiale. Imaging was performed between January 2019
and May 2021. The associated shoulder diagnosis and
demographic data were collected and evaluated for correla-
tion with the presence of os acromiale.

Inclusion criteria were Thai patients >18 years old
who required MRI to investigate their shoulder disability.
Exclusion criteria were images with conditions that inter-
fered with the assessment of os acromiale (eg, acromion
fractures, severe arthropathy with significant destruction
of the acromion, active osteolysis of acromion from tumors
or infections, poor-quality MRI, and repeated MRI).

A total of 1024 shoulder MRI scans from 931 patients
were analyzed and 84 scans and 83 patients were excluded;
therefore, 940 MRI studies from 848 patients were exam-
ined. The flowchart of the study is shown in Figure 2.

Sample Size Calculation

The mobile application n4Studies (Version 1.4.2) was used
to find the sample size for this study via an infinite popula-
tion proportion. The formula and parameters are in refer-
ence to a study in which CT scans of the shoulder were
performed, showing that 1 in 108 was identified with os
acromiale.1 This translates to a proportion of 0.00925. With
this parameter in mind, the minimum sample size for this
study was calculated as 609 to be statistically significant.

Data Collection and Evaluation

The process of reviewing the MRI scans required a picture
archiving and communication system workstation. Images
were based on axial T1-, coronal T2-, and sagittal T1-
weighted sequences performed on 1.5- or 3-T magnets to
identify the presence of os acromiale. Axial, coronal, and
sagittal T2-weighted fat saturation images were also used
to evaluate the associated pathology of the shoulder. All
MRI scans were systematically reviewed and evaluated by
a fellowship-trained sports medicine orthopaedist (A.A.).
Information regarding the patient’s sex, age, affected side,
and associated shoulder diagnosis was obtained from the
hospital database. Examples of os acromiale on MRI scans
are shown in Figure 3.

The presence of os acromiale was determined by review-
ing the patient’s history, physical examination, plain radio-
graphs, and MRI. Shoulders with a definite presence of os
acromiale and borderline cases were reevaluated both by
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Study Popula�on
Pa�ents with shoulder disabili�es who underwent MRI

(n = 1024 shoulders in 931 pa�ents)
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• non-Thai pa�ent (n = 8)
• Younger than 18 years (n = 4)

Analysis
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os acromiale
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Presence of
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Figure 2. Study flowchart. MRI, magnetic resonance imaging.

Figure 1. Three-dimensional model of the left shoulder shows
the preacromion, mesoacromion, meta-acromion, and basia-
cromion. A failure of any of the first 3 to fuse to the basiacro-
mion results in an os acromiale.
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the previous reviewer and a fellowship-trained musculo-
skeletal radiologist (W.S.B.), and agreement between the
specialists was used as confirmation. The resulting definite
cases were then classified into subtypes of os acromiale.
Hence, the reliability of the readings depended on 2 factors:
the quality of the MRI scans and the level of experience of
each practitioner in reading the scans.

Statistical Analysis

The number of cases and the associated shoulder diagnosis
are reported in numbers and percentages, while sex and
age are reported as mean ± SD. The relationship between
the patient’s sex, age, associated diagnosis, and affected
side and the presence of os acromiale was evaluated with
the Fisher exact test. Using the kappa coefficient (k),12 the
interrater reliability of the 2 MRI reviewers was calculated
from a sample of 450 of the 940 MRI scans, in which
k < 0.00 was considered poor strength of agreement; 0.00
to 0.20, slight; 0.21 to 0.40, fair; 0.41 to 0.60, moderate; 0.61
to 0.80, substantial; and 0.81 to 1.00, almost perfect. Sta-
tistical analysis was conducted using STATA Version 14.2.

RESULTS

The mean age of the study population (N¼ 848) was 60.25 ±
12.67 years, and 20 of the 940 shoulders were determined to
have os acromiale. The interrater reliability between the
fellowship-trained sports medicine orthopaedist (A.A.) and
the fellowship-trained musculoskeletal radiologist (W.S.B.)
indicated almost-perfect agreement for determining the
presence of os acromiale (k ¼ 0.859; P < .05).

The 940 shoulders were divided into 10 groups according
to their associated diagnoses: shoulder osteoarthritis,
RC-related pain, instability and labral injury, frozen shoul-
der, acromioclavicular joint arthritis, calcific tendinitis,
trauma to the shoulders, infection and inflammation
around the shoulder, tumor-related conditions, and miscel-
laneous (medial scapular wing, osteonecrosis of humeral
head). RC-related pain covered 78.83% of the study popula-
tion. The affected side was 55% right and 45% left, while the

sex distribution was 61.91% female and 38.09% male for the
entire population. All associated diagnoses are shown in
Table 1.

The prevalence of os acromiale in this study population
was 2.13% (20 shoulders in 940 shoulders); 17 of 20 (85%)
were preacromiale, 1 (5%) mesoacromiale, and 2 (10%)
meta-acromiale. The age (P ¼ .71), affected side (P >
.99), and sex (P ¼ .86) did not show statistical significance
in relation to the presence of os acromiale. The associated
shoulder diagnoses in the cases with os acromiale were
full-thickness RC tear (75%), partial-thickness RC tear
(10%), RC tendinopathy with symptomatic os acromiale
(5%), anterior shoulder instability with full-thickness
RC tear (5%), and frozen shoulder (5%). Only 1 shoulder
in 20 was diagnosed with symptomatic os acromiale, since
other possible diagnoses were ruled out and the patient
showed significant pain relief after a steroid was injected
directly into the os acromiale. Details regarding the asso-
ciated diagnoses and treatment for these patients are
summarized in Table 2. There was no association between
the presence of os acromiale and shoulder disability,
regardless of the diagnosis (P > .99 [Fisher exact test];
Cramer V ¼ 0.05).

DISCUSSION

The prevalence of os acromiale is different among studies
since it depends on the ethnicity of the population and the
methodology of the study. Reported prevalence ranges
from 0.7% to 49%.3-5,7,10,13,16,21 The prevalence of os acro-
miale in Thailand is relatively low: 2.13% in patients with
shoulder symptoms, as found by this MRI analytic study.
With the prevalence determined from previous studies of
other East Asian population, this research proves that the
prevalence of os acromiale in an Asian population is lower
than in other ethnicities—for example, 0.7% in South
Korea10 (plain radiographs with or without MRI) and
0.9% in Thailand1 (plain radiographs with 3-dimensional
CT). Literature examination regarding the prevalence of
os acromiale across various population is summarized in
Table 3.

Figure 3. Examples of the 3 types of os acromiale on T1-weighted magnetic resonance imaging of the right shoulder: axial view.
MS, mesoacromion; MT, meta-acromion; PA, preacromion.
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In terms of the diagnosis in relation to the presence of os
acromiale, the RC-related pain group (90%) had the highest
proportion vs the others (shoulder instability, 5%; frozen
shoulder, 5%), but there was no statistical significance as

suggested by Fisher exact analysis. This finding is in agree-
ment with other studies.1,10,15 Moreover, in patients with
RC-related pain, only 1 out of nearly a thousand had been
diagnosed with symptomatic os acromiale by the history of
pain at the acromial region and marked tenderness at the
unfused acromion, with the presence of os acromiale in the
transaxillary radiograph and MRI scans. This patient
required intervention to manage the painful symptoms.
These findings suggest that os acromiale is rarely
problematic.

Previous studies mainly used skeletal specimens and
radiographic evaluation to detect os acromiale; however,
with access to advanced imaging modalities, this study
used MRI for detection since it is deemed the more reliable
method. Nevertheless, despite using arguably the most sen-
sitive modality for detection, the prevalence of os acromiale
is still relatively low. This study’s prevalence is similar to
that from an MRI study in Italy, which had a 3.4% preva-
lence of os acromiale.15

Similar to other studies, the sex and affected side were
not related to the presence of os acromiale.10,15 In this
study, only 3 of 20 patients with os acromiale had MRI
performed for both shoulders. Since these data are mini-
mal, the presence of bilaterality of os acromiale could not
be determined.

The proportion of os acromiale types showed 85% pre-
acromiale, 5% mesoacromiale, and 10% meta-acromiale.
This finding is different from many studies since
they generally had lesser proportions of preacromion
morphology.10,15,21 Ossification of the coracoacromial lig-
ament and fracture of the acromial spur may lead to mis-
diagnosis because they can appear to mimic os acromiale.
Initially for this study, a fellowship-trained sports med-
icine orthopaedist (A.A.) reviewed all the MRI scans and
reported that 15 shoulders were detected with os acro-
miale while 14 shoulders were still undetermined. Sub-
sequently, all 29 shoulder MRI scans were reviewed
again with the assistance of a fellowship-trained muscu-
loskeletal radiologist who had 10 years of experience in
this field (W.S.B.). The reviewers agreed to rule out 9 of
the 29 cases since they were deemed to have ossification
of the coracoacromial ligament rather than true os acro-
miale, concluding that 20 of the 29 cases truly had os
acromiale. In the current study, the interrater reliability
of os acromiale detection indicated almost-perfect agree-
ment (k ¼ 0.859) between the reviewers.

There are limitations to this study. First, the retrospec-
tive nature may increase the chance of bias. Second, all
MRI scans were initially assessed by a single reviewer,
who selected the possible cases to be reevaluated by the
first reviewer (orthopaedist) and another experienced
radiologist. In some cases, it was difficult to differentiate
between ossified coracoacromial ligament and os acro-
miale; therefore, agreement was based on verbal discus-
sion between the reviewers, which can be subjective.
Finally, the MRI studies had selection bias since only the
patients with shoulder problems required MRI for inves-
tigation, meaning that the study population does not rep-
resent the general population.

TABLE 1
Associated Diagnoses for All Shoulders (N ¼ 940)a

Associated Diagnosis
No. or No.

(%)
No. With Os
Acromiale

Shoulder OA 30 (3.19) 0
OA shoulder 13 0
OA with RC tear 2 0
OA with partial RC tear 6 0
Second OA shoulder 9 0

RC-related pain 741 (78.83) 18
RC syndrome, subacromial/

subdeltoid bursitis
103 0

Partial-thickness RC tear 324 2
Full-thickness RC tear 313 15
RC syndrome with symptomatic

os acromiale
1 1

Instability and labral injury 54 (5.74) 1
Anterior shoulder instability 31 0
Anterior shoulder instability and RC

tear
1 1

Labral injury 1 0
Lock anterior shoulder dislocation 4 0
Posterior shoulder instability 1 0
Multi-directional instability 4 0
SLAP lesion 12 0

Frozen shoulder 39 (4.15) 1
Frozen shoulder 26 1
Frozen shoulder with partial RC tear 13 0

AC joint arthritis 2 (0.21) 0
Calcific tendinitis 16 (1.7) 0
Shoulder trauma 16 (1.7) 0

High-grade AC joint injury 4 0
Fracture proximal humerus 1 0
Greater tuberosity fracture

nondisplaced
8 0

Proximal humerus fracture with RC
tear

2 0

Scapula and glenoid fracture 1 0
Infection and inflammation around

the shoulder
23 (2.45) 0

Inflammatory arthritis/synovitis 12 0
Rheumatoid arthritis 2 0
Pyomyositis 2 0
Septic shoulder 6 0
Chronic osteomyelitis of scapular

body
1 0

Tumor-related conditions 16 (1.7) 0
Bone tumor of proximal humerus 2 0
Metastasis of proximal humerus 1 0
Soft tissue mass around the shoulder 13 0

Miscellaneous 3 (0.32) 0
Medial scapular wing 2 0
Osteonecrosis of humeral head 1 0

Total 940 (100) 20

aAC, acromioclavicular; OA, osteoarthritis; RC, rotator cuff;
SLAP, superior labrum anterior to posterior.
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CONCLUSION

The findings of the current study indicated that in Thai
patients with shoulder problems who required MRI evalua-
tion, the prevalence of os acromiale was 2.13%. This is lower
than the prevalence of the general population from other eth-
nic groups but slightly higher than that from the same ethnic
group (Korea). There was no relation between the presence of
os acromiale and shoulder pain, regardless of diagnosis.
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