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ABSTRACT

AIM: Os acromiale is a rare shoulder condition, which may be
symptomatic. The rate of rotator cuff disease in the presence of os
acromiale is unknown. The aim of this study was to investigate the
prevalence of os acromiale in patients with massive rotator cuff tears
and in those with cuff tear arthropathy.

MATERIAL AND METHODS: Prospective data collection was
performed on all patients who were treated for massive rotator cuff
tear and\or cuff arthropathy in our unit in period of one year. In
particular presence or absence of os acromiale, size of rotator cuff
tear and signs of arthritic changes were noted. These were detected
by various ways including plain radiograph, computed tomography,
magnetic resonance imaging or arthroscopy.

RESULTS: We found that 16 out of 135 (12%) of patients
with massive rotator cuff tears had an associated os acromiale.
Furthermore, 26 out of 82 (32%) patients with cuff arthropathy had
an associated os acromiale.

CONCLUSION: Our study provides evidence that os acromiale
is associated with massive rotator cuff tears and cuff arthropathy.
It may suggest that os acromiale plays a role in pathophysiology
of massive tears and that it may need to be addressed in addition to
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repair of the rotator cuff tear when managing patients with both os
acromiale and massive rotator cuff tears.

© 2016 The Authors. Published by ACT Publishing Group Ltd.
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INTRODUCTION

Os acromiale, a condition characterised by fusion failure of the
acromion ossification centers, has a reported prevalence of ranging
from 1% to 15%!"?. There are four separate ossification centers
including basi-acromion, meta-acromion, mesa-acromion and the
pre-acromion. Fusion of pre-acromion, mesa-acromion and meta-
acromion usually occurs between the ages of 15 and 18 whereas
scapular spine is reported to fuse with basi-acromion earlier (by age
of 12)M", Traditionally os acromiale has been classified into 3 types.
Pre-acromion os acromiale is failure of union between pre-acromion
and mesa-acromion, whereas meso-acromion os acromiale, which
is the commonest type, is failure of fusion between mesa and
meta-acromion. Similarly failure of union between meta-and basi-
acromions is termed meta-acromion os acromiale.

Most patients, however, are asymptomatic and diagnosis is
made incidentally while investigating the shoulder for unrelated
pathology. In a minority symptoms may arise as result of motion
of the unfused fragment leading to pain at the acromioclavicular
joint or os sitel*l. Patient may also present with impingement type
symptoms due to the inferior tilting of unstable os fragment with
deltoid contraction. Narrowing of the supraspinatus outlet, and
secondary impingement, may also result from spur formation at the
interference between the two unfused os fragments®.
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Figure 1 AP view X ray of a patient with massive rotator cuff tear and os
acromiale (A), axillary view X ray of a patient with massive rotator cuff
tear and os acromiale (B).

Os acromiale is also seen in many patients presenting with rotator
cuff tears. The question of whether the incidence of os in patients
with rotator cuff tears is higher than that of general population, is
however, controversiall**l. This could be a relevant finding as it may
provide some understanding for aetiology of tears in this population
group and therefore, alter the management strategy. If there is an
association between rotator cuff tears and os acromiale, addressing
the cuff tear without paying attention to the os acromiale may lead
to recurrence or failure of the rotator cuff repair. Massive rotator
cuff tears are tears greater than 5 cm in size and involve two or
more rotator cuff tendons with associated retraction and scarring
of the remaining tendon. Cuff tear arthropathy is a condition that
occurs when there is HYPERLINK “http://orthopedics.about.com/
cs/shoulderreplace/a/arthritis.htm” severe shoulder arthritis in the
setting of a large HYPERLINK “http://orthopedics.about.com/od/
rotatorcuff/tp/rotatorcuff.htm” rotator cuff tear. The purpose of this
study was to investigate the prevalence of os acromiale in patients
with massive rotator cuff tears and in those with cuff tear arthropathy.

MATERIALS AND METHODS

Prospective data collection was performed on all patients who
were treated for massive rotator cuff tear and\or cuff arthropathy
in our unit from 2007 to 2008 inclusively. There were 135 patients
with massive rotator cuff tears who underwent arthroscopic rotator
cuff repairs and 82 patients who had reversed anatomy shoulder
replacement for cuff arthropathy. All these patients, 217 in number,
had plain radiographs: antero-posterior (Figure 1A) and axillary
(Figure 1B) views and ultrasound imaging prior to their surgery.
Some also underwent further imaging in the form of computerized
tomography (CT) or magnetic resonance imaging (MRI).

In particular presence or absence of os acromiale and its type,
were noted by various methods including plain radiograph, CT,
MRI, arthroscopy (in those who underwent arthroscopic rotator cuff
repair) and/or open surgery (in those who underwent reverse anatomy
shoulder replacement). Where os acromiale was present, assessment
of stability was performed during surgery (either arthroscopic in
those with arthroscopic rotator cuff repair or open surgery in those
who underwent reverse anatomy shoulder replacement). Shape, size,
characteristics of the rotator cuff tear were also recorded and stored
in our computerized database.

RESULTS

Out of the 217 patients with massive rotator cuff tears and cuff
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arthropathy, os acromiale was detected in 42 patients (19%). Os
acromiale was seen in 16 out of the 135 patients with massive
rotator cuff tears (12%) and in 26 out of the 82 patients with cuff
arthropathy (32%) (Table 1). Average age in the 42 patients with os
acromiale was 70 (range 51 to 81). In those with os acromiale and
massive rotator cuff tear mean age was 68 (range 51 to 77) whereas
in those with os acromiale and cuff arthropathy, it was 73 (range
62-81). There were 22 females and 20 males with os acromiale.

The os acromiale was meso-acromion in 28 patients (67%), pre-
acromion os in 8§ patients (19%) and meta-acromion os in 6 patients
(14%). In those with os acromiale and massive cuff tears there
were 12 patients with meso-acromion (75%) and 4 (25%) with pre-
acromion. Fifteen out of the 26 (58%) patients with cuff arthropathy
and os acromiale had meso-acromion os, 4 (15%) had pre-acromion
and 7 (27%) had meta-acromion.

DISCUSSION

The reported incidence of os acromiale in the literature in
anatomical and radiological studies ranges between 1.3% and 8%!°.
It occurs bilaterally in between 33.3% and 62% of all cases!>®.
Most os acromiales are, however, asymptomatic presence of which
is commonly an incidental finding on a plain axillary radiograph, a
computed tomography scan, or a magnetic resonance image. They
may, however cause symptoms as a result of dynamic impingement
with deltoid contraction”. Os acromiales have also been associated
with rotator cuff pathology, including rotator cuff tears®>$111,

Descriptions of the prevalence of os acromiale in symptomatic
patients are few. Furthermore, since it is a rare entity, there are no
prospectively controlled studies available and the published studies
are generally of small numbers of patients!’>'%. As most studies
examining the prevalence of os acromiale do not comment on the
prevalence of rotator cuff tears, the rate of rotator cuff disease in
the presence of os acromiale remains largely unknown!>*¢8l,

There are a number of reports which suggest that os acromiale
may not be associated with an increased prevalence of rotator cuff
tears*>%, Mudge et a/®! found nine patients with an os acromiale
out of 145 with tears of the rotator cuff (6.2%). Similarly Boehm et
al reported similar prevalence of os acromiale in patients with rotator
cuff tears as compared to the general population'. Furthermore,
Ouellette ef al could not detect any significant difference of rotator
cuff tears rate in patients with or without os acromiale!',

In our unit database, we have found 12% prevalence of os
acromiale in patients with massive rotator cuff tears (16/135)
and 31.5% prevalence of os acromiale in patients with cuff tear
arthropathy (26/82). These prevalences are much higher than in the
reported in normal persons, patients with impingement syndrome
or all sizes of rotator cuff tears. These rates are also higher than
those reported by Boehm ez al® and Ouellette et all'™>. Boehm et al
do not indicate the size of the rotator cuff tears in their study (they
only report number of tendons involved)™), therefore one cannot
deduce the rate of os acromiale in those with massive rotator tears
from their data. Ouellette et all'™ study was a retrospective study
and only consisted of 84 patients, 42 patients with os acromiale
and 42 without. Furthermore, presence of rotator cuff tear was only
confirmed by arthroscopy in 31 out of the 84 patients. Additionally
as they analysed the rate of rotator cuff tear in patients with os
acromiale (as supposed to rate of os acromiale in patients with
rotator cuff tears) there is still a possibility that some of these
patients with os acromiale but without rotator cuff tear at the time
of the study, would have gone on to develop rotator cuff tears after.



General Massive rotator Cuff tear
population*""! cuff tear arthropathy
Os acromiale 8% 12% 32%

Comparison of our findings with the prevalence quoted in the
most recent osteological studies of 8% and 8.2%!'? raises the
question as to whether an os acromiale is a pathological condition of
the shoulder, causing impingement and damage to the rotator cuff.

As we observe higher prevalence of os acromiale in patients with
massive cuff tears (12%) and cuff tear arthropathy (32%) compared
to the normal population (7%-8%), questions must be raised as to
whether the presence of an os acromiale is relevant in patients with
pain in the shoulder and whether it can cause tears of the rotator
cuff. Our study is not without limitation, it is a descriptive study of
the prevalence of os acromiale without a follow-up on the cohort
of patients with os acromiale to explore the natural course of the
pathology. Nevertheless the finding of higher occurrence of os
acromiale with increasing severity of rotator cuff disease should
guide us in our treatment approach.

CONCLUSIONS

Our study provides evidence that os acromiale is associated with
massive rotator cuff tears and cuff arthropathy. It may suggest that
os acromiale plays a role in pathophysiology of massive tears and
that it may need to be addressed in addition to repair of the rotator
cuff tear when managing patients with both os acromiale and
massive rotator cuff tears.
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