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Introduction 

The acromioclavicular (AC) joint is one of the most 
frequently injured shoulder joints 1. This injury is a typical 
result of falling directly onto the superolateral side of the 
shoulder. Acromioclavicular dislocation is a common injury 
especially in young people and athletes 2. The AC joint injuries 
account for approximately 12% of shoulder dislocations and 
10% of all shoulder injuries 3, 4. Depending on the mechanism, 
acromioclavicular joint injuries represent a wide range of soft 
tissue lesions, ranging from mild, transient pain to significant 
dislocations, chronic pain, and changes in shoulder 
biomechanics. Multiple factors are involved in the treatment 
algorithm, including clinical and imaging findings, as well as 
patient-specific factors 5. An incorrect treatment of an AC joint 
injury may predispose complications and that is why it is 
critical to understand the indications for operative and non-
operative management 5. Indications for the operating 
treatment of AC joint injuries are not clearly defined and differ 
depending on bibliographic sources. Accordingly, there is a 
need to understand complete anatomy, biomechanics and 
pathophysiology of AC joints 5. In this paper we attempted to 
cover all operative and non-operative methods, as well as 
those possible complications of such treatments. 

Anatomy 

The AC joint is a diarthrodial joint that alternates 
between the lateral end of the clavicle and the medial part of 

the acromion 6. Joint stability is provided by both static and 
dynamic stabilizers. Static stabilizers are the AC ligaments, 
coracoclavicular (CC) igaments and  coracoacromial 
ligament. Together, they account for about 90% of joint 
stability in the anteroposterior diameter 6. The CC ligament 
complex, composed of two ligaments (trapezium and 
conoideum), connects the inferior surface of the clavicle with 
the coracoid and it is the major suspensory shoulder 
ligament 7. These ligaments prevent superior-inferior clavicle 
dislocation, that is, they are responsible for vertical 
stability 8, 9. The conoid ligament, which is of conical shape 
and average length of 11 mm, has its attachments on the 
calvicle and on the medial aspect of the coracoid 
extension 10. These two ligaments close to each other at a 60-
degree angle with a clearly limited bursa between them 11 as 
shown in Figure 1. 

 

 
Fig. 1 – Anatomy of acromioclavicular joint. 
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Biomechanics 

The clavicle, AC and sternoclavicular joints all play a 
role in connecting the upper extremity to the axial skeleton. 
The biomechanics of the AC joint includes static and 
dynamic stabilizers and movements of the joint itself 12, 13. 
AC ligaments act as primary stabilizers in the horizontal 
plane, in the anteroposterior direction, while CC ligaments 
act as the main stabilizers in the vertical plane 14, 15. During 
adduction and flexion of the shoulder at up to 180 degrees, 
the AC joint is engaged in about 5–8 degrees of the 
movement while scapula and clavicle rotate through about 45 
degrees 16. Isolated movements of the AC joint are present in 
antero-posterior, superior-inferior and rotational planes 17. A 
normal antero-posterior translation of an intact AC joint is 
approximately 6 mm, superior-inferior 3 mm and 3–5 
degrees of axial rotation. 

Classification 

AC joint injuries are best classified based on the degree 
of damage caused by the acting force. There are 6 degrees of 
AC joint injuries 18–20 (Figure 2): 

Type 1 – In this type of injury, the RTG finding is neat, 
there is only is a slight swelling of those soft tissue structures 
of the injured shoulder in relation to the uninjured. 

Type 2 – In this type, we have a slight elevation of the 
lateral limb of the clavicle relative to the other shoulder. A 
rupture of AC ligaments occurs, while CC ligaments remain 
intact. 

Type 3 – We have a complete joint dislocation here. In 
addition to the rupture of AC ligaments in this type, there is 
also some rupture of CC ligaments. 

Type 4 – In this type, in addition to the ruptures of AC 
and CC ligaments, we also have a rupture of m. trapezius 
with a posterior dislocation of the calvicle into muscle. 

Type 5 – The type is characterized by a significantly 
greater dislocation of the clavicle than in previous two types, 
and along with ligament rupture, we also have a rupture of 
the deltoid and trapezius fascia. 

Type 6 – It represents the rarest type of AC joint injuries. 
In this type, an inferior dislocation occurs below the acromion 
and behind the joint tendon of the biceps and step brachialis 21. 

 

 
Fig. 2 – Types of acromioclavicular joint injuries  

(see chapter Classification for further explanations). 

Clinical signs and symptoms 

A detailed history that includes the mechanism of 
injury, duration, and localization of pain are key to the 
diagnosis of AC joint injuries. The information about the fall 
onto the lateral aspect of the shoulder, often during contact 
sports or a fall onto the outstretched arm, may indicate a 
possible injury to the AC joint 11. Palpation of the distal 
clavicle end can provide valuable information on the severity 
of that injury and the degree of pain. Problems are most often 
exacerbated by active and passive shoulder movements 22. A 
clinical examination followed by an intra-articular 
application of topical anesthetic can be quite useful in 
diagnosing such issues. When it comes to specific tests for 
the detection of acromioclavicular pathology, two tests have 
special clinical significance. These two are the Cross-arm 
adducton test and O'Brien's compression test 23. In the 
O'Brien's test, the patient stands with their arm elevated at 90 
degrees from the shoulder, the elbow being in its full 
extension with the adduction of the arm at about 10–15 
degrees and the internal rotation so that the thumb is down. 
The doctor then applies a constant downward pressure to the 
arm 23. A positive O'Brien's test can also speak in favor of 
labral pathology, that is, the presence of the superior labral 
anterior and posterior (SLAP) lesion 23. Radiographic 
evaluation also plays a prominent role in the diagnosis of AC 
joint injuries.  

The mechanism of injuries 

The subcutaneous position of the joint itself and poor 
soft tissue coverage make it susceptible to a direct 
mechanism of injury 24. 

One of the most common mechanisms involves a fall 
onto the shoulder with an arm in adduction. This force 
causes the displacement of the acromion medially and 
inferiorly leading to a standard pattern of injury – a rupture 
of the AC ligaments is followed by a rupture of the CC 
ligaments and finally a rupture of the deltoid trapezius 
fascia 25 (Figure 3). 

 

 
Fig. 3 – The most common cause of  

acromioclavicular joint injury is a fall onto  
the shoulder with an arm in adduction. 
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Treatments of AC joint injuries 

Non-operative treatment 

In the case of type 1 and type 2 injuries, there is a 
general consensus that a non-operative treatment produces 
satisfactory results and can be treated with a specific period 
of immobilization in the form of arm sling and Sayer 
immobilization for 10–14 days. Certain studies have shown 
that these injuries can be symptomatic for up to 6 years 26-28. 
When it comes to the type 3 injuries, there are still many 
controversies and disagreements today regarding what the 
best treatment may be. With the type 3 injuries, the AC and 
CC ligaments are completely ruptured and there is a 
dislocation with respect to the contralateral side, while in the 
type 5 with ruptured ligaments, we also have a rupture of the 
the deltoid trapezius  fascia and a significant dislocation in 
regard to the contralateral side. In a prospective study of 
patients with acute 3 and 5 luxation, Smith et al. 28 compared 
non-operative immobilization treatment with operative 
reposition and fixation. Conservatively treated patients 
regained the full range of motion much earlier than those 
operated on. The authors' conclusion is that non-operative 
treatment is suitable for acute type 3 dislocations and that 
younger patients with a significant dislocation respond better 
to surgical treatments. 

Indications for surgical treatments 

The main goal of treating AC joint injuries is to achieve 
painless shoulder movements without any significant 
restriction of the range of motion 29. 

Types 1 and 2 lesions are generally treated 
inoperatively with quite satisfactory functional results 30. A 
surgical treatment is generally advised in young and active 
people with lesions of types 4, 5 and 6 because of the 
significant morbidity associated with the mechanism and the 
degree of injury that can lead to persistent joint dislocations, 
instability with changes in scapula kinetics and shoulder 
function 30. 

Surgical treatment of AC joint injuries 

When it comes to the surgical treatment of the AC joint, 
it is important to note that there is no method representing 
the gold standard. Since the beginning to our present day, 
there have been several treatment methods and methods of 
fixation in use, each of which have had more or fewer 
complications. 

Hook plate 

This method was initially made for fractures of the 
acromial end of the clavicle, but over time it has found its 
use in the treatment of AC joint injuries. The disadvantage of 
this technique is that it is compounded of a number of 
complications such as acromion fractures, plate bending, and 
AC joint arthritis that is, according to some studies 31 , 

present in every other patient. Due to all the complications 
mentioned above, this method is rarely used (Figure 4).  

 

 
Fig. 4 – Surgical treatment of acromioclavicular  

joint injury by the Hook plate method. 

Bosworth method 

This method represents the AC joint stabilization by a 
single screw between the base of the coracoid and the clavicle, 
thus providing a rigid fixation. In this method it is crucial to 
achieve bicortical fixation on the coracoid (Figure 5). 

 

 
Fig. 5 – Surgical treatment of acromioclavicular  

injury by the Bosworth method. 

Endobutton method 

Various techniques have been devised to achieve the 
anatomical reconstruction of the CC ligaments 32–34 (Figure 6). 

 

 
Fig. 6 ‒ Anatomical reconstruction of  

coracoclavicular ligaments by  
the Endobutton method. 

 
Repair is performed using a suture between the 

endobuttons on lateral clavicle and coracoid 33. 
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Weaver-Dunn procedure 

The idea behind this procedure is to replace the step-
clavicular ligament with a CC ligament.This method 
involves removing the ligament from its insertion to the 
acromion, resection of the distal clavicular end and transfer 
of the ligament to the lateral end of the calvicle as closely as 
possible to the junction of the CC ligament 35. The 
disadvantage of this method is that the CA ligament is not 
nearly as strong as the native ligament. 

Tension band 

It involves the placement of two K wires through the 
acromion and the lateral end of the clavicle and thus the 
anatomical reposition of the joint is established. The 
disadvantage of this technique is that frequent needle migration 
occurs as well as the appearance of the AC joint arthrosis. 

CC ligament reconstruction 

The method includes an anatomical reconstruction of 
the ligament and its insertion at the coracoid base and the 
lateral end of the clavicle. A modification of this method is 
the reconstruction of the ligaments using biological grafts 
that run through one or two previously made holes on the 
clavicle 36. 

Complications 

Each method has shown its disadvantages and none is 
without complications. The most common and significant 
complication is reluxation, which, judging by some works, 
occurs in as many as 40% of cases. Another, less common 
complication is the onset of infection 37. Brachialis plexus 
injuries are also a potential complication, especially due to 
the proximity of the coracoid. Any method involving 
coracoid drilling has this injury as a possible complication 38. 
Also, with the type 3 injury, plexus injury can appear owing 
to scapular dyskinesis and plexus involvement. 

Conclusion 

Despite the development and better understanding of 
this type of pathology, there is still no method that can be 
said to be standard and the best choice for the AC joint  
injuries. Each method, to a greater or lesser extent, carries 
with it a number of complications. When it comes to treating 
these injuries, it should be adjusted to every patient 
individually, taking into account the patient's age, physical 
activity and quality of life. Keeping all this in mind,  the 
surgeon should choose the method with which the surgeon is 
most familiar with and which gives the best opportunity for 
the patient to fully recover and return to normal life 
activities. 
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