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Abstract  

The article examines complications in the treatment of acromioclavicular (AC) joint injuries, 

including both common and rare cases. Emphasis is placed on the anatomical features of the joint, 

damage classification, and modern approaches to the prevention and treatment of complications. 

The advantages of contemporary diagnostic methods such as MRI and 3D imaging, as well as the 

effectiveness of minimally invasive surgical techniques, including arthroscopy and bioresorbable 

implants, are discussed. The importance of rehabilitation in preventing long-term complications, 

such as chronic instability and post-traumatic arthritis, is highlighted. Recommendations for 

optimizing medical care based on the latest advancements in traumatology and orthopedics are 

provided. 
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INTRODUCTION  

Acromioclavicular (AC) joint injuries are one of the most common shoulder girdle injuries, 

especially in athletes and people engaged in physical labor. Given the anatomical and functional 

significance of the AC joint, these injuries require timely diagnosis and effective treatment to 

prevent serious complications such as chronic instability, posttraumatic arthritis, and functional 

impairment of the upper limb. 

The AC joint, being a diarthrodial articulation with a fibrocartilaginous disc, provides a significant 

portion of the shoulder complex motion. The main stabilizing elements are the acromioclavicular 

and coracoclavicular ligaments, which play a key role in maintaining vertical and anteroposterior 

stability [14–16]. However, the complex structure of the joint makes it vulnerable to various types 

of injuries, which can be aggravated by late diagnosis or improper treatment. 

In recent decades, significant progress has been made in the diagnosis and treatment of AC joint 

injuries due to the introduction of modern imaging techniques such as magnetic resonance imaging 

(MRI) and computed tomography (CT) and the development of minimally invasive surgical 

technologies. However, treatment remains challenging, especially in cases accompanied by 

complications such as soft tissue damage, distal clavicle osteolysis or neuropraxia. The purpose of 
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this article is to analyze the most common and rare complications of AC joint injury treatment, 

highlight key aspects of their prevention and offer recommendations based on current data. Such 

an approach will not only optimize treatment tactics, but also improve long-term patient outcomes. 

Anatomy of the acromioclavicular joint 

The acromioclavicular joint is a unique diarthrodial articulation that includes a perforated 

fibrocartilaginous disc. Its articular surfaces are covered with hyaline cartilage, and the disc 

remains incomplete in more than 90% of the population, which reflects age and individual 

anatomical features [15]. This joint provides up to 20% of the rotation of the shoulder complex, 

playing a critical role in ensuring the mobility and stability of the upper limb [14]. 

The structural stability of the AC joint is maintained by the acromioclavicular and coracoclavicular 

ligaments, which are functionally divided into two subgroups: conical and trapezoid. They provide 

vertical and anteroposterior stability, preventing displacement of the distal clavicle under 

mechanical loads [16]. Studies by Fukuda et al. have shown that the AC ligaments provide up to 

90% of anteroposterior translational stability and also play an important role in limiting joint 

distraction. At the same time, the coracoclavicular ligaments are responsible for 60–75% of 

resistance to vertical displacement, especially under significant loads [15,17]. In children, due to 

the peculiarities of ossification and weakness of the periosteum, AC joint injuries are often 

accompanied by displacement of the distal clavicle in the growth area, which is manifested by the 

so-called "pseudodislocation". This condition is more often observed in adolescence, before the 

completion of the ossification process, which is usually completed by the age of 19. Understanding 

the anatomical features of the AC joint is key to choosing the tactics of treating injuries and 

preventing complications, especially in the context of surgical interventions that require restoration 

of normal joint biomechanics [6,15,18,19,20]. 

Classification of Acromioclavicular Joint Injuries 

Acromioclavicular (AC) joint injuries range from mild ligament sprains to complex dislocations 

with significant clavicle displacement. A clear classification is necessary for accurate diagnosis 

and treatment decisions. 

The most common classification proposed by Rockwood takes into account anatomical injuries 

and clavicle displacement. Table 1 below shows the main types of injuries, their characteristics, 

and appropriate treatment decisions. 

Table 1 
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Additional factors for severity assessment 

• Patient age: Children are more likely to experience pseudo-dislocations due to incomplete 

ossification of the clavicle [18,19]. 

•  Patient activity: In athletes, surgical methods are preferred to preserve function. 

• Associated injuries: Soft tissue, nerve, or vascular injuries may require an individualized 

approach [52]. 

The Rockwood classification takes into account not only anatomical aspects but also the individual 

needs of the patient, making it a key tool in clinical practice. 

 

Complications of acromioclavicular joint injury treatment 

Complications of acromioclavicular (AC) joint injury treatment may occur with both conservative 

and surgical therapy. Knowledge of these complications is important for choosing the optimal 

treatment strategy, preventing adverse outcomes, and improving long-term results. 

 

Main complications 

1. Complications of non-surgical treatment: 

o Post-traumatic arthritis. According to the data, 36-48% of patients develop signs of degenerative 

changes in the joint after type I-II injuries [35,37]. 

o Distal osteolysis of the clavicle. Characterized by pain syndrome, osteopenia and osteophyte 

formation. Diagnosis is made by radiography and scintigraphy [47,48]. 

o Chronic instability. Leads to pain and functional impairment. 

 

2. Complications of surgical treatment: 

o Infections. Occurs when aseptic rules are not followed or with severe damage to soft tissues. 

o Implant migration. Considered one of the most serious complications, it can lead to damage to 

blood vessels, lungs or spinal cord [56,57]. 

o Neurovascular complications. Traction neuropraxia of the brachial plexus may occur as a result 

of shoulder girdle instability [51]. 

Table 2 

 



 

 

Volume 3, Issue 3, March 2025  ISSN (E): 2938-3765 

105 | P a g e  
 
 

Modern approaches to minimizing complications 

• The use of minimally invasive methods, such as arthroscopy, reduces the risk of infections and 

accelerates rehabilitation. 

• Refusal of transfixation pins, such as Kirschner, in favor of bioresorbable implants reduces the 

risk of fixator migration. 

• Regular monitoring and rehabilitation after treatment help reduce the risk of chronic 

complications. 

Understanding the mechanisms of complications and their prevention play an important role in 

increasing the effectiveness of treatment and improving the quality of life of patients. 

Modern approaches to the prevention and treatment of complications 

Effective prevention and treatment of complications of acromioclavicular joint injuries require the 

introduction of innovative technologies and the use of evidence-based methods. The modern 

approach is based on the principles of integrating diagnostics, individualization of treatment and 

strategic rehabilitation. 

New technologies and their application. In recent years, the main direction of development has 

been the introduction of digital technologies and minimally invasive methods. For example, the 

use of bioresorbable implants reduces the risk of material migration and complications associated 

with traditional metal fixators. Three-dimensional modeling systems are also actively used for 

planning surgical interventions, allowing for individual anatomical features of the patient to be 

taken into account. 

Individualization of treatment. An individual approach includes not only the choice of treatment 

tactics, but also the adaptation of the rehabilitation program. For example, for patients with high 

physical activity, surgical fixation methods with restoration of the ligamentous apparatus are 

preferable, while in elderly people, conservative methods with an emphasis on functional 

restoration are more often used. 

The role of rehabilitation. Modern rehabilitation programs focus on early mobilization and 

complex methods of restoration. This includes physiotherapy, exercise therapy and biofeedback 

(BFB), which help to reduce recovery times and minimize the risk of chronic complications such 

as joint stiffness or muscle atrophy. 

Table 3 
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Future Prospects 

The development of technologies such as robotic surgery and personalized implants, as well as the 

introduction of artificial intelligence for risk assessment, will open up new treatment options. An 

important aspect remains the development of national protocols aimed at standardizing treatment 

methods and preventing complications depending on the degree of injury and the capabilities of 

regional medicine. Integration of modern approaches will minimize the number of complications, 

accelerate recovery and improve the quality of life of patients, which is the main goal of modern 

medicine.  

 

Conclusion 

Despite their apparent simplicity, acromioclavicular joint injuries are a complex problem that 

requires an integrated approach at all stages of treatment. Modern diagnostic methods such as 

MRI, CT and 3D visualization significantly increase the accuracy of injury detection, providing 

individualized planning of therapeutic measures.  

Conservative treatment remains effective for mild injuries, but for significant injuries (types III–

VI), preference is given to minimally invasive surgical methods, such as the use of bioresorbable 

implants and arthroscopic interventions. Rehabilitation focused on early mobilization and 

adaptation to physical activity is an integral part of successful recovery. 

Despite significant progress in treatment, the risk of complications such as post-traumatic arthritis, 

chronic instability and distal osteolysis of the clavicle remains. Modern approaches to prevention, 

including the introduction of innovative technologies and educational programs for specialists, can 

reduce the incidence of adverse outcomes and improve treatment results. 

The future of the treatment of acromioclavicular joint injuries is associated with the development 

of robotic surgery, the use of personalized implants and digital patient monitoring systems. These 

advances will not only improve the effectiveness of treatment, but also significantly reduce the 

rehabilitation period. 

Optimization of approaches to diagnosis, treatment and prevention of complications will ensure a 

higher quality of medical care, which will be the key to successful recovery and improved quality 

of life for patients. 
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