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ACROMIOCLAVICULAR JOINT INJURIES 

 

Acromioclavicular joint (ACJ) injuries are very common sporting injuries. Acute traumatic injuries occur with 

contact and collision sports, horse riding and motorsports. Repetitive traumatic injuries occur with overhead sports, 

boxing and weightlifting. Many ACJ injuries can be managed with rest and activity modification, however 

sometimes surgery is indicated. There is a traditional consensus that dictates surgery is indicated for higher-grade 

(IV–VI) ACJ injuries and lower grade injuries can be managed non-operatively, however treatment based purely 

on classifications have been shown to be unreliable. Therefore, a more symptom-based management approach is 

more pragmatic. Traditional surgical fixation techniques have also had high failure rates, but recent anatomically-

based reconstructions with stronger materials and biomechanics seem to provide more reliable outcomes in 

athletes.  

 

The development of strong anatomical reconstructions and a more patient-specific approach to management, based 

on careful patient and procedure selection, has improved the management and outcomes for athletes. In this 

chapter, we aim to summarize the anatomy and biomechanics of the AC joint as well as the assessment, diagnosis, 

and treatment protocols, including our preferred protocol, for the range of ACJ injuries. 

 



 
 

 

 
Figure 1: Static stabilisers of the acromioclaviclar joint. (courtesy of Lennard Funk, shoulderdoc.co.uk) 

 
Acromioclavocular joint stabilizers 

 Components Direction of stability  

Acromioclavicular 

ligament 
(Superior, inferior, anterior, and 

posterior components).  Superior 

ligament is strongest, followed by 

posterior    

Horizontal stability 

Coracoclavicular 

ligaments  
Trapezoid and conoid Ligaments

  

Vertical stability 



 
 

 

Trapezoid ligament inserts <2cm 

from lateral end of clavicle.  
Horizontal and vertical 

stability 

Conoid ligament inserts 3.2 cm from 

the lateral end of clavicle at the 

posterior border 

Vertical stability 

Others Deltotrapezial fascia, capsule Horizontal and vertical 

stability 

 
 
 
 
 

 

The ACJ acts as a pivot between the clavicle and the scapula, which allows a complex motion pattern that is not 

fully understood. .  ]The clavicle rotates 40-50° posteriorly with shoulder elevation with 8° of rotation through AC 

joint. The remainder is from scapula rotation and sternoclavicular motion. There is 5° to 8° of rotation, in line with 

the scapula, observed in the ACJ with forward elevation and abduction to 180° [3,10-12]. Therefore, disruption of 

the ACJ is recognized as a scapula disorder [9]. 

 

 

MECHANISM OF INJURY 

The ACJ is a subcutaneous joint without a large sleeve of muscle protection.  It is more prone to injury because 

the sternoclavicular joint is very stable. Direct and indirect trauma can cause ACJ injuries. Most ACJ disruptions 

are caused by direct trauma after a fall onto the point of the shoulder with the arm in the adducted position so that 

the acromion/scapula is forced inferiorly and anteriorly [Figure 2]. The clavicle is thus relatively displaced 

superiorly. As originally described by Codman, the AC ligaments and CC ligaments are sequentially torn, with 

damage to the ACJ, disruption of the delto-trapezial fascia or trapezius muscle. Indirect injury can also occur from 

falling on an adducted outstretched hand, pushing the humerus superiorly into the acromion [22]. 

 



 
 

 

Figure 2: Commonest mechanism of acromioclavicular joint dislocation, with a fall onto the point of the shoulder. The scapula 

is forced inferior and anterior, relatively displacing the clavicle postern-superiorly. (courtesy of Lennard Funk, 
shoulderdoc.co.uk)  

 

 

CLASSIFICATION OF ACJ INJURIES 

The most commonly used classification is the Allman and Tossy classification (Allman, 1967[17]; Tossy et al, 

1963[18]) who classified ACJ injuries into type I, II and III. In 1998, Rockwood’s proposed a modification to this 

classification by adding grades IV, V and VI to complete the classification currently widely used globally. The 

grades essentially escalate with increasing soft tissue disruption about the AC joint (Table 2) [Figure 3].  

 

Most physicians use radiographs to classify ACJ dislocations, but this has been proven to be an unreliable method 

for determining the pathological classification  [19]. Visual assessment of radiographs is not reliable although 

bilateral panoramic digital comparative measurements are more accurate in determining the degree of vertical 

displacement [Schneider et al, 2014]. Even with the addition of 3D CT scanning, the inter- and intra-observer 

reliability of the classification systems are poor [Cho et al, 2014].  1The addition of MRI scans to the clinical and 

radiographic findings, may improve the accuracy [20].  

 

 



 
 

 

In 2014 a consensus document was published by the ISAKOS Upper Limb Committee to diversify the Rockwood 

classification [53]. The group recognized the primary problem was a scapula disorder and focused on ACJ 

instability. They recognized that there was a lack of information to adequately identify the factors that made a 

patient more suitable for surgical intervention. Based on their combined experience and expertise, they subdivided 

the contentious Type III injuries into Type IIIA and Type IIIB, with IIIA being functional stabley and IIIB 

functional unstable, when reviewed 3-6 weeks post-injury. The ‘stability’ was based on a number of clinical 

factors, comprising: ongoing pain (usually on the anterior acromion, rotator cuff, and medial scapular area), 

weakness during rotator cuff testing, decreased flexion and abduction range of motion, and demonstrable scapular 

dyskinesis on observation. Special radiographic views (i.e. cross-body stress view) may provide some objective 

information.t . 

 

 Table 2: Rockwood classification of acromioclavicular joint injuries 

Rockwood classification of ACJ injuries into six grades 

I AC joint sprain 

II Subluxated ACJ with intact CC ligaments 

III Dislocated ACJ with disrupted CC ligaments 

IV Superiorly and posteriorly dislocated ACJ 

V Dislocated ACJ with100–300% separation 

VI ACJ dislocated and Inferiorly displaced under the Coracoid 

 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

Figure 3: Rockwood classification of acromioclavicular joint injuries. (courtesy of Lennard Funk, 

shoulderdoc.co.uk) 

 

  
 

 
CLINICAL EXAMINATION 

Complete ACJ disruptions (Grade III-IV) are clinically obvious, with a classical deformity (Figure 4). These may 

be ‘locked’ and not reducible as the clavicle overrides the acromion. A ‘locked’ dislocation may not allow full 

scapula excursion which leads to a variable limitation of elevation (Figure 5). If type III, then these are likely to 

become type IIIB dislocations. llre However, some complete dislocations may be unstable but be easily reduciblel. 

We call these a ‘shocked’ dislocation, or type IIIA on the ISAKOS classification. Both type V and type III 

dislocations behave in this way. We therefore prefer to describe the injuries biomechanically as ‘locked’ and 

‘shocked’ as this has more functional predictability and effect on management then the degree of vertical 

translation alone. 

 



 
 

 

 
Figure 4: Dropped right scapula and arm, with a complete acromioclavicular joint dislocation. Note that the 

clavicles remain in the same horizontal plane. 

 
Figure 5: Limited elevation of left shoulder due to scapula ‘locked’ under clavicle, thus limiting scapula and 

glenohumeral elevation. 

 

 
RADIOGRAPHIC EVALUATION 

Although standard views taken for the shoulder can be helpful, the ACJ is not central and will often be over-

penetrated (dark). Subsequently subtle lesions may be overlooked. The Zanca view is the most accurate view to 

assess the AC joint. This is performed 15 degrees cephalad in the A-P plane with 50% of the standard penetration 

strength [Figure 6]. Nonetheless, it has not be shown to have good inter- or intra-observer reliability. An axillary 

view has been proposed to exclude posterior displacement, to differentiate grade III from IV, but this also has poor 

reliability. Weight-bearing views have not been proven to have good reliability either[25]. CT scan is the best form 

of imaging to appreciate the static bony displacement, however, clinical assessment is probably just as reliable. 

MRI can be useful to assess the soft tissue damage in the acute scenario.  A Stryker notch view is also helpful if a 

coracoid fracture is suspected (normal CC distance with complete disruption of the ACJ). Bosworth [26] reported 

an average CC distance between 1.1 to 1.3 cm. An increase in the CC distance of more than 25% compared with 

the opposite normal side, indicates complete CC ligament injury [27,28]. 



 
 

 

 

 

Figure 6: Comparative Zanca views showing the subluxation of the left acromioclavicular joint. 

 
 

TREATMENT  

Traditional teaching for ACJ injury treatment has been to surgically repair type IV and V dislocations acutely, 

whilst managing type I and II non-operatively. Type III has been contentious. However, as we have seen above, 

classifying the injuries can be difficult with poor agreement. Recent evidence supports initial primary nonoperative 

treatment of complete ACJ dislocations. A review of 1172 patients reported successful outcomes in 88% of patients 

treated non operatively [29]. There was no difference when compared with an equivalent group managed 

operatively. 

 

The ISAKOS Upper Limb Committee consensus approach to type III injuries is to reassess clinically at 3-6 weeks 

post-injury, which is a sensible approach since many patients will have improved by that time. The decision for 

surgery in the ISAKOS consensus article is then based on ‘overriding of the distal clavicle’ on cross body 

adduction radiographs. Unfortunately, there is no good evidence for this and the group admit that studies will be 

needed to support this consensus approach.  

 

 

 

 

 

 

 



 
 

 

 

Acute injury (< 1week):  

o Assess and diagnose.  

o Sling for comfort only, analgesia and rehabilitation with early active mobilization as comfortable 

o . 

o Surgery indicated if: Clearly in agony with clavicle button-holed through trapezius;  Overhead 

athlete; Neurovascular injury; Open injury 

• 3 week review: 

o Settling and improving – continue symptomatic management and gradually return to sports and 

manual activities. Arrange review at 3 months. 

o Not coping – offer early surgical reconstruction 

• 3 month review: 

o Returned to sports and little symptoms - discharge 

o Not coping – offer surgical stabilization 

 

 
 

 

 



 
 

 

TREATMENT 

 

NONOPERATIVE TREATMENT  

Non-operative treatment of acute injuries includes simple analgesia, topical ice therapy and rest in a sling for 

comfort. The use of a supportive broad arm sling is preferable to a collar and cuff because it supports the elbow 

and  nsupports the weight of the shoulder. It is recommended that the sling be discarded once the symptoms settle, 

usually within one week. Physiotherapy focuses on  dynamic scapula stabilization and activity-specific 

rehabilitation. Contact sports and heavy lifting can be started as comfortable, usually about 6 to 12 weeks post-

injury. Local discomfort may be felt with activity for up to six months. . The literature reports that, at one year, 

there is a 17% chance of reduced bench press strength, although 80% of those patients do not find that a problem.  

 

Non-operative Rehabilitation Protocol: 

In 1997, Gladstone et al [34] published a four-phase rehabilitation protocol for non-operative management for 

athletes. This protocol is still used with some modifications (Table 3) 

  

Table 3: Non-operative staged progression rehabilitation (Gladstone et al., 1997) 

Phase Protocol 

I Pain control, immediate protective range of motion, and isometric exercises 

II Strengthening exercises using isotonic contractions 

III Unrestricted functional participation with the goal of increasing strength, 

power, endurance, and neuromuscular 

Control 

IV Return to activity with sport-specific functional drills. 

 
 
 
 
 

 

 

SURGICAL TREATMENT  



 
 

 

 

]The purported advantage of surgical intervention, consistently borne out in the literature, is the increased 

probability of anatomic restoration. However the current literature has been unable to demonstrate a correlation 

between anatomical correction and improvement in pain, strength, or motion[36]. The aim of surgical intervention 

is to achieve a painless, stable shoulder, with adequate mobility, strength and muscle control for the individual 

desired level of activity and participation. e. 

 

Over 100 different surgical techniques have been published  to treat acute and chronic ACJ injuries. This is an 

indication of the lack of consensus in the literature as to the optimal treatment strategy. The described techniques 

include primary repair of the CC ligaments, augmentation with autogenous tissue like coracoacromial (CA) 

ligament, augmentation with absorbable and nonabsorbable suture as well as synthetic material, and CC 

stabilization with metallic screws. Many techniques have been described as open, arthroscopic and varying 

combined approaches and each of the different techniques have been used insolation or in combination with one 

or more of the others. 
 

SURGICAL TECHNIQUES 

 

1. The Weaver-Dunn technique 

 The Weaver-Dunn technique involves excision of the distal clavicle and transfer of the CA ligament. The 

technique has been used extensively to manage both acute and chronic ACJ injuries. Several modifications have 

been described with varying published outcomes. However, concerns have been published on the increased risk of 

failure and recurrence after surgery [37,38]. Biomechanically, the use of the CA ligament only reproduces 25% of 

the ultimate load of the original CC ligament complex. The risk of failure of the Weaver-Dunn technique and the 

modified versions led to the development of recent techniques and newer concepts in reconstruction of the CC 

ligament.   
 

2. Distal Clavicle Resection Without Coracoclavicular Ligament Reconstruction  

Numerous reports of satisfactory outcomes following arthroscopic resection of the distal clavicle with combined 

results of 92% good or excellent[39] for ACJ degenerative pathology. However the results have been significantly 

worse for resection in the presence of instability  [40,41,22].   

 

 

3. Hook Plate 



 
 

 

Plate fixation of the lateral clavicle with a subacromial hook offers stable reduction of the ACJ. It acts as an indirect 

mechanism of reduction and does not directly reconstruct the CC ligament complex. Whilst the reduction is rigid 

the subacromial hook can lead to impingement of the rotator cuff and may be poorly tolerated by the patient. The 

plate requires secondary removal. Metanalyses have shown the hook plate to be less well tolerated with inferior 

outcomes compared to coracoclavicular ligament fixation [58].   

 

4. Coracoclavicular Fixation - Suture, Cerclage wire, Slings, Screw Fixation and Suture Button Constructs 

Bosworth introduced the concept of CC ligament repair in 1941; he referred to it as a screw suspension procedure, 

which he performed percutaneously. Over the years, technical failure rate in 32% of the cases [43] has been 

reported. The use of Polydioxanone (PDS) cerclage repair of the CC ligament has been used and reported 

extensively with problems reported including failed reduction, loss of fixation and irritation of soft tissues. Early 

postoperative complications were reported in 43%, 58 % and 17% and recurrent ACJ instability was seen in 32%, 

50% and 24% of patients treated with a tension band, hookplate, and PDS cord, respectively [44].  

 

Techniques were developed based on the biomechanical observations that augmentations around/through the 

clavicle and coracoid to improve load to failure and stiffness of the reconstructions [22]. In one biomechanical 

study [42], bicortical screw augmentation, between the coracoid and the clavicle, produced higher strength and 

comparable stiffness to that of the CC ligaments. However, this study did not evaluate neither cyclic loading nor 

anterior-posterior translation. In another study looking at superior, anterior and posterior translation after the usage 

augmentation with three different constructs: suture sling, coracoacromial ligament transfer and screws. The 

authors concluded that these three surgical procedures do not have the appropriate stiffness to restore the stability 

of the intact joint before healing.  

 

Suture button constructs have increased in popularity over recent years as they offer increased strength than 

cerclage sutures and permit more rotation than screws. They are also readily amenable to arthroscopic insertion 

techniques. Initial series were presented with high rates of success but subsequent series reports increased failure 

rates with loss of reduction and suture failure [55, 56]. This has led to the development of stronger constructs using 

multiple buttons [57] and tape sutures although there are limited published series of their efficacy.  

 

 

 

 

5. Free Graft Augmentation/Reconstruction of the CC Ligament Complex 



 
 

 

The use of free graft augmentation of the CC ligament is used to improve surgical results by adding a biological 

graft into the CC ligament reconstruction. The use of a free tendon graft (Gracilis tendon, toe extensor, or 

semitendinosus graft) is placed in a anatomic position in order to reconstruct trapezoid and conoid ligaments. This 

has beens  shown to have an ultimate failure load that is equivalent to the native intact CC ligaments but graft 

fixation techniques remain problematic. 

 

6. Loop Reconstruction Techniques 

These include loop-wire, Dacron loop, Vicryl tape (Ethicon, Johnson & Johnson, USA), Surgilig/Lockdown or 

LARS. The purported advantages include early postoperative functional treatment and earlier recovery. The main 

concern of these constructs was reported in the old designs; these include clavicular osteolysis or coracoid erosion 

because of the knitted structure of the implants.  However, improved implant technology seem to have minimized 

these problems in the latest generation of artificial ligaments [45]. 

 

7. Acromioclavicular Ligament Repair  

AC ligament repair and reinforcement of the superior ligament and capsule to supplement the repair is usually 

used in combination with other CC ligament reconstructive procedures. Based on biomechanical observations 

reported earlier in this chapter, and our experience, this is recommended in all cases of ACJ stabilization.  

 

8. Repair of the Deltotrapezial Fascia 

Numerous reports stressed the importance of the imbrication of the delto-trapezial fascia in any surgical procedure 

addressing the ACJ disruption [46,47]. Many published unsatisfactory results could be due to lack of repair of the 

trapezius and deltoid[48]. As with repair and plication of the AC joint capsule, we recommend this is as a 

supplementation of all ACJ stabilization procedures. 

 

9. Dynamic Muscle Transfer  

Transfer of the short head of the biceps tendon either with or without the coracobrachialis with the coracoid tip 

has been described. However, there is a risk of nonunion or injury to the musculocutaneous nerve with transfer of 

coracoid. Other complications include, including coracoid fragmentation, infection and pain. 
 

 

 

 

CURRENT TRENDS  



 
 

 

Current trends are towards anatomical restoration of the CC and AC ligaments with some form of biological 

enhancement. The trend is towards strong constructs that allow for early mobilization and less risk of 

redisplacement. This is usually achieved by passing the graft through the isometric points of the CC ligaments in 

the clavicle and either through a drill-hole in the coracoid or looped under the coracoid. This is combined with a 

repair or reconstruction of the AC ligaments and repair of the delto-trapezial fascia. These techniques seem to 

show the best results, with lower complications. With advancing technologies, these will continue to evolve and 

improve. 

 

The ideal reconstructive technique should: 

1. Restore the anatomical CC and AC ligament constructs 

2. Be strong, but flexible to allow some motion in all planes at the ACJ 

3. Allow early rehabilitation. 

4. Biological 

5. Avoid donor site morbidity  

6. Avoid the need for routine removal 

 
ARM DOC PREFERRED TECHNIQUE 

Based on the above criteria, our preferred method involves the use of a strong, washed, synthetic 

polyethylenetetraphthalate ligament, known as the Ligament Advancement Reinforcement System (LARS 

Ligament, Corin). We use an anatomical construct through the clavicle, with a reefing repair of the ACJ capsule 

and delto-trapezial fascia. The LARS ligament exceeds the tensile strength of the native CC ligaments and has 

been shown to encourage fibroblast and collagen ingrowth [54]. In addition to the standard manufacturers 

technique we add a further figure-of-eight loop around the coracoid [Figure 7] and/or over the ACJ through a drill-

hole in the acromion [Figure 8]. We find both of these improve the horizontal stability and overall strength of the 

construct. 

 



 
 

 

We evaluated our results of ACJ reconstruction,  utilizing this LARS ligament technique,  in professional and non-

professional athletes at 2-year minimum follow-up [45]. inAll clinical scores and patient satisfaction improved 

significantlyopAnAn.t2ni2p, with 2% loss of reduction at a 2-year minimum follow-up. Superior radiological 

outcomes in professionals were not correlated to improved clinical results. 

 

 
Figure 7: LARS technique modification with second figure-of-eight loop under coracoid (courtesy of Lennard Funk, shoulderdoc.co.uk) 

Figure 8: LARS ligament modified technique to reconstruct acromioclavicular ligaments via drill hole through the acromion and second loop under coracoid. 

This is mainly used for revision procedures, where the acromioclavicular joint cannot be indirectly stabilised (courtesy of Lennard Funk, shoulderdoc.co.uk) 

 

POST-OPERATIVE REHABILITATION 

• Phase 1:  

◦ Core stability & Scapula control 

◦  Proprioceptive exercises (minimal weightbearing below 90 degrees) 

◦ Active ROM as comfortable 

◦ No resistance exercises  

• Phase 2: 

◦ Progress to light resistance exercises as tolerated 

◦ Sports-specific rehabilitation - Plyometrics and pertubation training 

•  Phase 3: 

◦  Regain scapula & glenohumeral stability working for shoulder joint control rather than range 

◦ Gradually Strengthening exercises 

1.  



 
 

 

The progression through each phase is not time-based, but based on the patient’s responses and ability to progress 

to the next phase (milestone based). This is a transitional, seamless process and supervised by experienced 

therapists. 
 

RETURN TO SPORTS 

Sports-specific rehabilitation starts within weeks of the rehabilitation process. The main aims are to apply the 

above rehabilitation principles in sports-specific manner. For example, rugby players will use a rugby ball for 

proprioceptive work and swimmers will do their rehabilitation in water. Return to sport participation and 

competition is done in a graduated way, with input from the surgeon, therapist and strength and conditioning 

coaches. In our experience this is usually achieved within 3-4 months for contact athletes and 6-9 months for 

overhead athletes] l. In our experience and practice reviews horse-riders and cyclists often return to sport less than 

3 months post-surgery. 
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