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ABSTRACT
Os acromiale is defined as the absence of fusion of any of the 
primary acromial ossification centres with the basal acromion. 
Affected patients usually present nonspecific symptoms such as 
pain (generally nocturnal), difficulty performing activities involv-
ing abduction above 90°, and weakness.
First line treatment should not consist of surgery; instead, the 
administration of nonsteroidal anti-inflammatory drugs or local 
corticosteroid infiltrations are indicated. Nevertheless, surgery 
often proves necessary due to high refractoriness to conserva-
tive management.
Many surgical techniques have been described, though agree-
ment is lacking as to which option is best for the fixation of 
mesoacromion type unstable symptomatic os acromiale.
The present technical note describes our preferred surgical ap-
proach for such cases, based on the use of cannulated screws 
reinforced by a high-resistance suture tension band distributed 
in an "8" pattern, without added bone grafting and employing 
a transacromial medial to lateral surgical approach with min-
imum disinsertion of the deltoid muscle. The advantages and 
limitations of the procedure are also described, and the key as-
pects to be taken into account when performing the technique 
are commented.
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ABSTRACT
Estabilización de os acromiale con tornillos canulados y 
suturas de alta resistencia

El os acromiale se define como la ausencia de unión de cualquie-
ra de los centros de osificación acromial primario con el acro-
mion basal. Los pacientes suelen presentar síntomas inespecífi-
cos como dolor, generalmente nocturno, dificultad para realizar 
actividades por encima de los 90° de abducción y debilidad.
La primera línea de tratamiento debe ser no quirúrgica, me-
diante la administración de antiinflamatorios no esteroideos o 
infiltraciones locales con corticosteroides. Sin embargo, en un 
gran número de casos se precisa tratamiento quirúrgico por la 
elevada refractariedad al tratamiento conservador.
Gran variedad de técnicas se han descrito, sin existir consenso 
sobre cuál es la mejor opción para la fijación del os acromiale 
inestable sintomático de tipo mesoacromion.
El objetivo de esta nota técnica es describir nuestra opción qui-
rúrgica de preferencia para estos casos, mediante la utilización 
de tornillos canulados reforzados con una banda de tensión de 
sutura de alta resistencia dispuesta en una configuración en “8” 
sin el agregado de injerto óseo, utilizando un abordaje transa-
cromial, de medial a lateral, con mínima desinserción del del-
toides. Así también, enumerar ventajas y limitaciones del pro-
cedimiento, y nombrar los puntos clave que se deben tener en 
cuenta en el momento de llevarlo a cabo.

Palabras clave: Os acromiale. Tornillo canulado. Suturas.
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Introduction

The acromion originates from 
four separate ossification cen-
tres: the preacromion, the meso-
acromion, the meta-acromion 
and the basiacromion, from an-
terior to posterior. Their fusion 
occurs between 18 and 25 years 
of age(1). The os acromiale is de-
fined as the absence of fusion 
of any of the primary acromi-
al ossification centres with the 
basal acromion (basiacromion)
(2). It can be classified into three 
types according to the non-os-
sified segment located immedi-
ately anterior to the absence of 
fusion (preacromion, mesoacro-
mion and meta-acromion), with 
mesoacromion being the most 
frequent presentation(3). The in-
cidence of the condition is 1-15% 
in radiographic and anatomical studies(4). Affected patients 
usually present nonspecific symptoms. The manifestations 
may include pain (generally nocturnal), difficulty performing 
activities involving abduction above 90º, and weakness(5). It 
is important to establish a differential diagnosis and rule 
out other pain-causing disorders such as rotator cuff rup-
ture, SLAP (Superior Labrum Anterior and Posterior) lesions 
or arthritic changes of the acromioclavicular (AC) joint(5).

Anterior acromial mobility, assessed through local palpa-
tion, is a clinical finding strongly suggestive of symptomatic 
os acromiale, and which in some cases may predispose to 
tendon rupture of the supra- or infraspinatus muscle(6,7).

The basic imaging diagnostic explorations should in-
clude anteroposterior, axillary and scapular Y projection 
radiographs(Figure  1), with the axillary view being the 
most useful option in this regard(8). Magnetic resonance 
imaging (MRI) can identify additional disease conditions 
such as concomitant rotator cuff injury, for example(9). The 
presence of bone oedema in axial sections in fat-sup-
pressed T2-weighted sequences is an expected sign in the 
MRI assessment of symptomatic os acromiale (Figure 2).

First line treatment should be non-surgical in all cases, 
based on the administration of nonsteroidal anti-inflamma-
tory drugs or local corticosteroid infiltrations during a maxi-

mum period of 6 months(10). Nev-
ertheless, surgery often proves 
necessary due to high refracto-
riness to conservative manage-
ment(11,12).

A great variety of surgical 
techniques are available, with 
variable results(13-18).

The present technical note 
describes our preferred surgical 
procedure for mesoacromion 
type symptomatic os acromiale 
treatment.

Surgical technique 
(Tables 1-3)

Under general anaesthesia and 
interscalene locoregional block, 

Figure 1. Left shoulder. Preoperative radiographic view showing a "double density" sign (red 
circle) suggestive of os acromiale.
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Figure 2. Preoperative magnetic resonance imaging and computed tomographic views show-
ing deformation of the distal extremity of the acromion with the presence of an acromial ossi-
cle of irregular morphology (images A, D and F, red circle) associated to incipient supraspina-
tus tendinopathy, with enhanced signal intensity of the tendon in the bursal surface (images 
B and C, yellow arrow).
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the patient is placed in deck chair position (Figure 3). Un-
der conditions of asepsis and antisepsis, the surgical field 
is delimited and the anatomical references are marked (os 
acromiale, acromion, clavicle, AC joint and coracoid pro-
cess), with planned incision (Figure 3).

An italic "S" skin incision of approximately 8 cm is 
made from the middle third of the clavicle to the poste-
rolateral margin of the acromion, reaching the acromial 
periosteum (Figure 3).

Mobility of the acromion is assessed by applying verti-
cal pressure along its length. Once the non-fusion site of 

the os acromiale has been identified, the periosteum is 
dissected along the full length of the acromion and is re-
tracted from anterior to posterior, exposing the margins of 
the non-fusion zone and allowing correct coverage at the 
end of the operation (Figure 4). The elevator is positioned 
between the os acromiale and the acromion to improve 
its exposure.

Full disinsertion of the deltoid muscle from the anterior 
margin of the acromion is not advised, in order to avoid dam-
aging the terminal branches of the thoracoacromial artery.

Table 3. Key points

• Once the non-fusion site has been identified, if a saw or drill 
is chosen, a soft tissue protector should be used to avoid 
unintentional damage to the supraspinatus tendon

• To favour consolidation and obviate bone grafting, perforate 
orifices to allow increased local bleeding using a 1.2 mm drill

• Provisional stabilization is achieved with two Kirschner wires 
parallel to the acromial bone, without invading the subacromial 
space

• Passing of the high-resistance suture makes use of a flexible 
looped wire as transport mechanism

• Full disinsertion of the deltoid muscle from the anterior margin of 
the acromion is to be avoided, in order not to damage the terminal 
branches of the thoracoacromial artery. Disinsertion should be the 
minimum needed required to manipulate the mesoacromion

• If disinsertion of part of the deltoid muscle proved necessary, it is 
reinserted using transosseous sutures

Table 2. Advantages and limitations

Advantages

• Minimally invasive surgical technique
• The use of non-metal high-resistance sutures avoids possible 

complications such as intolerance of the osteosynthesis material, 
and the possible need for further surgery to remove it

• The risk of damage to the supraspinatus tendon, associated with 
the use of plates and screws, is avoided

• Reproducible surgical technique
• Rapid recovery and early postoperative mobilization

Limitations

• Risk of affecting vascularization of the unstable fragment if wide 
disinsertion of the anterior deltoid muscle is carried out

• Moderate learning curve
• Need for specific material (HPS® screws, suture passers)

Table 1. Step-by-step surgical technique.  
 Stabilization of os acromiale with cannulated  
  screws and high-resistance sutures

Description

1 General anaesthesia and interscalene locoregional block. 
Patient placed in deck chair position

2 Italic "S" skin incision from the distal clavicle to the 
posterolateral margin of the acromion

3 Identify the "non-fusion", dissect the periosteum over the full 
length of the acromion, and retract from anterior to posterior

4
Eliminate pseudoarthrosis with rongeur type forceps, 
motorized drill or oscillating saw. Perforate orifices to allow 
increased bleeding using a 1.2 mm drill

5 Reduce and stabilise the os acromiale  using two parallel 
Kirschner wires (K-wire), from anterior to posterior

6
Use a 2.4 mm cannulated drill to drill through both K-wires. 
Two partially threaded 3.0 mm HPS® screws are implanted 
from anterior to posterior

7 Second fixation using no. 5  
Hi-Fi® high-resistance suture with an "8" pattern

8 Reinsertion of the deltoid muscle using transosseous sutures

9 Closing of the skin with resorbable intradermal suture 

Figure 3. Left shoulder. Patient in deck chair position. Lateral 
view. Italic "S" skin incision from the distal clavicle to the poster-
olateral margin of the acromion.
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If needed, release of the anterior deltoid should be the 
minimum required to allow manipulation of the mesoacr-
omion and implant the osteosynthesis material.

The pseudoarthrosis surface may be eliminated using 
rongeur type forceps, motorized drills or an oscillating 
saw (Figure 5). If a saw or drill is chosen, it is advisable 
to use a soft tissue protector with the aim of avoiding un-
intentional damage to the su-
praspinatus tendon (Figure  6). 
In order to favour consolidation 
of the mesoacromion, it is ad-
visable to perforate orifices to 
allow increased local bleeding 
using a 1.2 mm drill. 

Following removal of the 
pseudoarthrosis, and after ex-
posing the margins of the os ac-
romiale, fixation is carried out. 
The os acromiale is reduced to 
its anatomical position and is 
provisionally kept fixed with re-
duction forceps. After confirm-
ing anatomical reduction, provi-
sional stabilization is achieved 
with two parallel Kirschner 
wires (K-wires), perforating from 
the anterior margin of the ex-
posed os acromiale to emerge 
from the posterior surface of 
the basiacromion, making sure 
that the K-wire is directed par-

allel to the acromial bone with-
out invading the subacromial 
space.

At this point we determine 
the length of the screws needed 
for fixation, with the help of an 
additional K-wire to measure, 
or by superimposing the screw 
over the acromion (Figure 7).

With a 2.4 mm cannulated 
drill, we drill through the previ-
ously used two K-wires, and two 
partially threaded 3.0 mm HPS® 
screws (MedcomTech) are im-
planted from anterior to poste-
rior in order to ensure the maxi-
mum compression possible.

Once the cannulated screws 
have been positioned, the 
K-wires are removed and we 
apply a second fixation based 
on the tension band principle, 
using a high-resistance su-
ture Hi-Fi® no. 5 (ConMed, FL, 

USA),  tunnelled through the cannulated screws. Passing 
of the suture makes use of a flexible looped wire as trans-
port mechanism (Figure 8).

An "8" pattern is preferred, tightened with a sliding 
knot, manual tension and posterior 8-knot reinforcement, 
until no loss of tension is observed. This is a modification 
of the classical technique (19) based on the tension band 

Figure 4. Non-fusion site of os acromiale; dissect the periosteum over the full length of the 
acromion, and retract from anterior to posterior.

Pseudoarthrosis surface
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Figure 5. Left shoulder. Patient in deck chair position. Lateral view. The pseudoarthrosis sur-
face may be eliminated using rongeur type forceps.
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principle with a 1-mm metal wire in a similar shroud knot 
pattern (Figure 9). The use of non-metal high-resistance 
sutures avoids possible complications such as intolerance 
of the osteosynthesis material, which could require fur-
ther surgery for removal. Radioscopic control is carried 
out at the end of the procedure (Figure 10).

The periosteum is reinserted, securing full coverage of 
the construct. If disinsertion of part of the deltoid muscle 
is proved necessary, it is reinserted using transosseous 
sutures. The subcutaneous layer is then tightly sealed in 
place. For closing of the skin, intradermal suture with re-
sorbable material is to be preferred.

Postoperative period

The patient is immobilized with a 
sling for two weeks. Passive joint 
balancing and pendular exercises 
are allowed from the immediate 
postoperative period and during 
the first four weeks. From week 
four, active mobilization can be-
gin, together with strengthening 
exercises and activities of daily 
living. The return to sports activ-
ities is allowed after 6-8 weeks.

Discussion

There is no agreement as to 
which is the best option for the 
fixation of mesoacromion type 
unstable symptomatic os acro-

Figure 6. If an oscillating saw is chosen to eliminate pseudoar-
throsis, use a soft tissue protector with the aim of avoiding unin-
tentional damage to the supraspinatus tendon.
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Figure 7. Stabilization by using two parallel Kirschner wires, perforating from the anterior mar-
gin of the exposed os acromiale to emerge from the posterior surface of the basiacromion. 
Determine the length of the screws needed for fixation by superimposing the screw over the 
acromion.

Kirschner wires

Acromion

HPS® screw

Figure 8. Once the cannulated screws have been positioned, the 
Kirschner wires are removed and a second fixation is applied us-
ing high-resistance suture. Passing of the suture is done with a 
flexible looped wire as transport.
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miale. Our preferred treatment strategy in such cases is the 
use of cannulated screws reinforced by a high-resistance 
suture tension band distributed in an "8" pattern, without 
added bone grafting and employing a transacromial medial 
to lateral surgical approach with minimum disinsertion of 
the deltoid muscle from the anterior margin of the acromion.

A number of techniques have been described for those 
cases in which conservative management fails: open or 
arthroscopic excision, acromioplasty or subacromial de-
compression, open reduction and internal fixation (ORIF).

Wright et al.(16) reported good outcomes with subacro-
mial decompression in 13 patients after one year of fol-
low-up. Campbell et al.(17) in turn performed arthroscopic 
excision of os acromiale in 31 shoulders. Complete pain 
relief was achieved in 20 of the shoulders, with improve-
ment in 9. However, the appearance of deltoid dysfunction 

on resecting large fragments remains a cause of concern.
If ORIF of the symptomatic mesoacromion is decided 

to be performed, a number of options are available(11,18). 
The best results were recorded with the use of K-wires or 
compression cannulated screws, usually combined with a 
tension band (metallic in most cases)(20-22).

In a descriptive series of 15 cases of os acromiale pub-
lished by Warner et al.(20), the patients were subjected to 
three surgical techniques: pre- and mesoacromion exere-
sis; ORIF with K-wire and cerclage; and ORIF with cannulat-
ed screws, cerclage and iliac crest autologous bone grafting. 
The best clinical outcomes were obtained with the consol-
idation of os acromiale and exeresis of the preacromion 
- the consolidation index being greater in the group sub-
jected to osteosynthesis with screws, cerclage and grafting.

Similar results were reported by Peckett et al.(21), achiev-
ing consolidation of os acromiale within an average of four 
months in 25 out of 26 patients (96%) treated with tension 
bands and K-wires or cannulated screws. In the same way 
as the previous authors, Boehm et al.(22) recorded successful 

outcomes in 15 out of 22 patients 
(68%) subjected to fusion of os 
acromiale with isolated tension 
bands over a mean follow-up of 
41 months.

A factor that may also favour 
successful ORIF is the use of au-
tologous bone grafts(20,23), though 
this does not seem mandatory for 
achieving correct consolidation, 
provided stable fixation with ac-
ceptable compression is secured, 
as evidenced by the results pub-
lished by Atoun et al.(13). These au-
thors recorded radiographic con-
solidation in 6 out of 8 patients 
treated via arthroscopy with re-
sorbable cannulated screws.

The vascularization of the 
unstable fragment would also play an important role in 
defining the outcome of osteosynthesis. It is believed that 
preserving the insertion of the deltoid muscle anterior to 
the os acromiale fragment (as recommended in the de-
scription of our surgical technique) would help preserve 
the acromial branch of the thoracoacromial artery. This, as-
sociated to fixation with cannulated screws and a tension 
band, appears to increase the percentage of consolidation. 
In this regard, Hertel et al.(19) documented a variable meso-
acromion consolidation rate that appeared to depend on 
the surgical approach used. Fusion occurred in 43% of their 
patients subjected to a trans-deltoid approach versus in 
88% of the cases when a transacromial approach was used.

A significant problem is the high incidence of intolerance 
and extraction of the implanted material following ORIF - a 
circumstance that may lessen the favourable opinion of the 

Figure 9. Final "8" pattern configuration, which is knotted and 
manually adjusted until no loss of tension is noted.
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High-resistance suture
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Figure 10. Control at the end of the procedure. Posteroanterior and axillary view of the left 
shoulder.
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patient regarding the outcome of surgery. These figures are 
much higher with the combination of K-wires and cerclage 
than when using the cannulated screw and tension band 
technique, as reported by Warner et al., Hertel et al. and 
Peckett et al., with percentages of between 86-100%(15,19,20).

This high implant intolerance rate reflects the poten-
tial advantage of a fixation method with a lower profile, 
such as the combination of a tension band using high-re-
sistance sutures together with cannulated screws(14,24), as 
described in the present technical note. Such a combi-
nation would afford biomechanical resistance similar to 
that of stainless steel wire cerclage, according to the data 
published by Shui et al.(25) in a study in cadavers.

Our study shows that the fixation of symptomatic os 
acromiale using cannulated screws and tension bands 
with high-resistance sutures allows consolidation of the 
mesoacromion without the need for secondary proce-
dures (material ablation), and without complications.

The optimum results recorded define this surgical 
technique as a reproducible alternative to be taken into 
account in infrequent cases of symptomatic os acromiale.
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