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Abstract. Combined injuries of the maxillofacial skeleton represent 

complex traumatic conditions requiring accurate and rapid diagnosis. Traditional 

diagnostic methods, although effective, may be limited in cases of multi-

structural damage. In recent years, artificial intelligence (AI) has emerged as a 

promising tool in medical imaging and trauma diagnosis. This study evaluates 

the role of AI-based diagnostic methods in patients with combined maxillofacial 

injuries. A total of 140 patients were analyzed using clinical examination, 

computed tomography (CT), and AI-assisted image interpretation systems. The 

results demonstrated that AI significantly improves diagnostic accuracy, reduces 

interpretation time, and enhances the detection of complex fracture patterns. The 

study confirms that AI-based systems can serve as an effective auxiliary tool in 

maxillofacial trauma diagnostics, improving clinical decision-making and 

treatment planning. 
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Introduction. Combined injuries of the maxillofacial skeleton are among 

the most challenging conditions in trauma and otorhinolaryngology practice. 

These injuries often involve multiple anatomical structures, including the 

mandible, maxilla, zygomatic complex, orbital walls, and nasal bones. Accurate 

and timely diagnosis is critical for effective treatment and prevention of 

complications. 
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Conventional diagnostic methods such as clinical examination, 

radiography, and computed tomography (CT) remain standard approaches. 

However, interpretation of complex imaging data may be difficult, time-

consuming, and subject to human error, especially in multi-fragment fractures. 

Artificial intelligence (AI), particularly machine learning and deep learning 

algorithms, has recently shown significant potential in medical imaging analysis. 

AI systems can automatically detect fracture lines, classify injury types, and 

assist clinicians in decision-making processes. The aim of this study was to 

evaluate the effectiveness of AI-based diagnostic methods in patients with 

combined injuries of the maxillofacial skeleton and to compare their 

performance with conventional diagnostic approaches. 

Materials and Methods. This retrospective study included 140 patients 

with combined maxillofacial skeletal injuries treated at a multidisciplinary 

clinical center. The study population consisted of patients aged 18–65 years. All 

patients underwent standard diagnostic procedures, including clinical 

examination and CT imaging of the facial skeleton. In addition, AI-based 

diagnostic software was used for automated image analysis and fracture 

detection. 

The AI system was trained on large datasets of maxillofacial CT images 

and utilized deep learning algorithms to identify fracture patterns, displacement, 

and bone involvement. The output of the AI system was compared with 

radiologist interpretations and intraoperative findings. 

Diagnostic performance was evaluated based on sensitivity, specificity, 

accuracy, and time required for image interpretation. Statistical analysis was 

performed using standard descriptive methods. 

Results. The application of AI-based diagnostic systems significantly 

improved the detection of maxillofacial fractures. The overall diagnostic 

accuracy of AI-assisted CT interpretation was 94%, compared to 87% for 

conventional radiological assessment. AI systems demonstrated high sensitivity 
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in detecting mandibular fractures (96%), zygomatic fractures (93%), and orbital 

wall fractures (91%). The detection of complex multi-fragment injuries was 

particularly improved. 

The average time required for image analysis was reduced from 12–15 

minutes (manual interpretation) to 3–5 minutes using AI assistance. In 18% of 

cases, AI identified subtle fracture lines that were initially missed during 

standard radiological evaluation. These findings were later confirmed 

intraoperatively. The integration of AI into diagnostic workflow improved 

treatment planning accuracy in 89% of cases. 

Discussion. The results of this study demonstrate that artificial intelligence 

significantly enhances the diagnostic process in patients with combined 

maxillofacial injuries. AI-based systems provide rapid, accurate, and objective 

analysis of complex imaging data. 

One of the key advantages of AI is its ability to detect subtle and multi-

planar fractures that may be overlooked in conventional analysis. This is 

particularly important in maxillofacial trauma, where small diagnostic errors can 

lead to significant functional and aesthetic consequences. However, AI should 

not replace clinical judgment but rather serve as a supportive tool. Integration of 

AI with clinical expertise and radiological assessment ensures the highest 

diagnostic accuracy. The main limitations of AI systems include dependency on 

training datasets and the need for continuous validation across different 

populations and imaging protocols. Despite these limitations, AI represents a 

promising direction in modern trauma diagnostics and has the potential to 

become a standard component of maxillofacial imaging analysis. 

Conclusion. Artificial intelligence-based diagnostic methods significantly 

improve the accuracy and efficiency of diagnosing combined injuries of the 

maxillofacial skeleton. AI-assisted imaging allows faster detection of fractures, 

better characterization of injury patterns, and improved surgical planning. The 

integration of AI into clinical practice enhances diagnostic reliability and 
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supports decision-making in complex trauma cases. However, AI should be used 

as an adjunct to, rather than a replacement for, expert clinical evaluation. 
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