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Abstract

Combined maxillofacial injuries represent a complex clinical challenge due to
their anatomical, functional, and aesthetic implications, as well as frequent
association with polytrauma. This study aims to analyze comprehensive
diagnostic criteria guiding surgical treatment strategies in patients with combined
maxillofacial injuries. The assessment is based on contemporary clinical
evidence, imaging technologies, and multidisciplinary diagnostic approaches
applied in maxillofacial surgery and trauma care. Particular attention is given to
the role of advanced imaging methods, functional assessment, soft tissue and
skeletal injury evaluation, and systemic condition analysis in determining optimal
surgical tactics. The findings indicate that the use of integrated diagnostic criteria
improves injury severity assessment, surgical planning accuracy, and
postoperative outcomes. Comprehensive diagnostic evaluation enables
individualized surgical decision-making, reduces complication rates, and
enhances functional and aesthetic recovery. The results underscore the
importance of a multidisciplinary, evidence-based diagnostic framework as a
prerequisite for effective surgical management of combined maxillofacial
injuries.

Keywords: Combined maxillofacial injuries; surgical treatment; diagnostic
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Introduction

Combined maxillofacial injuries constitute one of the most complex categories of
traumatic pathology due to the anatomical intricacy of the maxillofacial region,
its close functional relationship with vital structures, and the frequent coexistence
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of craniofacial, cervical, and systemic injuries. Such trauma often results from
high-energy mechanisms and is commonly accompanied by soft tissue damage,
skeletal fractures, occlusal disturbances, and functional impairment of
respiration, mastication, and speech. These factors complicate clinical assessment
and significantly influence the choice and timing of surgical intervention.
Effective surgical management of combined maxillofacial injuries requires
accurate and comprehensive diagnostic evaluation. Traditional isolated
diagnostic approaches are often insufficient to capture the full extent of injury
severity and interrelated pathological changes. In this context, the development
and application of comprehensive diagnostic criteria represent a critical
prerequisite for rational surgical planning, risk stratification, and outcome
optimization.

Modern trauma care increasingly emphasizes multidisciplinary and evidence-
based diagnostic frameworks that integrate clinical assessment, advanced
imaging, functional evaluation, and systemic condition analysis. Such approaches
enable surgeons to tailor operative strategies to individual patient profiles,
minimize complications, and improve functional and aesthetic recovery. A
systematic analysis of comprehensive diagnostic criteria guiding surgical
treatment of combined maxillofacial injuries is therefore of high clinical
relevance.

Main Part

The application of comprehensive diagnostic criteria in patients with combined
maxillofacial injuries plays a decisive role in determining optimal surgical tactics
and treatment sequencing. Accurate diagnosis must extend beyond the
identification of isolated fractures and encompass a holistic assessment of skeletal
integrity, soft tissue involvement, functional impairment, and associated systemic
injuries. This integrative approach allows for precise evaluation of injury severity
and supports evidence-based surgical decision-making.

Advanced imaging modalities are central to comprehensive diagnostic
assessment. High-resolution imaging enables detailed visualization of fracture
patterns, displacement, comminution, and involvement of adjacent anatomical
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structures. Three-dimensional reconstruction techniques further enhance
preoperative planning by providing spatial orientation and facilitating the
selection of appropriate fixation methods. Imaging data, when combined with
clinical findings, contribute to accurate classification of injury complexity and
surgical risk.

Functional assessment constitutes an essential component of diagnostic criteria
in combined maxillofacial trauma. Evaluation of airway patency, occlusal
relationships, mandibular mobility, and neurosensory status provides critical
information for prioritizing surgical interventions. Functional deficits often
necessitate urgent operative management to prevent secondary complications and
long-term disability. Incorporating functional parameters into diagnostic criteria
ensures that surgical strategies address not only anatomical restoration but also
functional recovery.

Soft tissue assessment is equally important in determining surgical tactics. The
extent of soft tissue injury, contamination, vascular compromise, and tissue
viability influences incision planning, timing of reconstruction, and the need for
staged surgical approaches. Comprehensive diagnostic criteria integrate soft
tissue evaluation with skeletal findings to optimize wound management and
reduce postoperative complications.

Systemic condition assessment represents a key element of comprehensive
diagnostics in patients with combined maxillofacial injuries, who frequently
present with polytrauma. Hemodynamic stability, associated cranial or cervical
injuries, and comorbid conditions directly affect surgical timing and anesthetic
risk. Multidisciplinary evaluation involving trauma surgeons, anesthesiologists,
and maxillofacial specialists ensures safe and coordinated surgical care.

Figure 1. Comprehensive diagnostic framework guiding surgical treatment of combined maxillofacial injuries.
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Figure 1 illustrates an integrated diagnostic model incorporating clinical
examination, advanced imaging, functional assessment, soft tissue evaluation,
and systemic condition analysis in patients with combined maxillofacial injuries.
The framework demonstrates how comprehensive diagnostics inform surgical
decision-making, treatment sequencing, and individualized operative planning to
optimize functional and aesthetic outcomes.

Overall, the integration of comprehensive diagnostic criteria into the management
of combined maxillofacial injuries enhances the precision of surgical planning
and supports individualized treatment strategies. By systematically evaluating
anatomical, functional, and systemic factors, clinicians can select appropriate
surgical methods, minimize complications, and improve long-term outcomes in
this complex patient population.

Materials and Methods

This study was conducted as a clinical and analytical investigation aimed at
substantiating comprehensive diagnostic criteria guiding surgical treatment
strategies in patients with combined maxillofacial injuries. The methodological
framework was based on an integrated diagnostic approach combining clinical
examination, instrumental imaging, functional assessment, and evaluation of
systemic condition to support evidence-based surgical decision-making.

The study population included patients presenting with combined maxillofacial
trauma involving fractures of the facial skeleton associated with soft tissue
damage and, in some cases, concomitant cranial or cervical injuries. Inclusion
criteria were the presence of at least two anatomically or functionally related
maxillofacial injuries requiring surgical evaluation. Patients with isolated facial
fractures without associated injuries were excluded from the analysis. All patients
underwent standardized diagnostic evaluation upon admission.

Clinical assessment included detailed examination of facial symmetry, soft tissue
integrity, occlusal relationships, mandibular mobility, airway patency, and
neurosensory function. Functional parameters were systematically documented
to 1dentify urgent indications for surgical intervention and to prioritize treatment
sequencing. Special attention was given to signs of airway compromise, occlusal
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instability, and neurological deficits, which significantly influence surgical
tactics.

Instrumental diagnostics were performed using advanced imaging techniques to
assess the extent and complexity of skeletal injuries. Imaging data were analyzed
to determine fracture localization, displacement patterns, comminution, and
involvement of adjacent anatomical structures. Three-dimensional reconstruction
was applied where available to enhance spatial visualization and preoperative
planning. Imaging findings formed the basis for injury classification and selection
of surgical fixation methods.

Soft tissue evaluation focused on the extent of tissue disruption, contamination,
vascular status, and viability. These parameters were incorporated into the
diagnostic criteria to guide decisions regarding timing of surgical intervention,
wound management strategies, and the need for staged reconstruction. Integration
of soft tissue assessment with skeletal diagnostics enabled comprehensive
evaluation of injury severity.

Systemic condition assessment was conducted to identify associated injuries and
physiological instability. Hemodynamic status, presence of cranial or cervical
trauma, and relevant comorbidities were evaluated in collaboration with trauma
and anesthesia specialists. This multidisciplinary assessment informed surgical
timing and anesthetic planning, ensuring patient safety and optimal operative
conditions.

Comparative and descriptive analytical methods were applied to synthesize
diagnostic findings and to identify key criteria influencing surgical decision-
making. The comprehensive diagnostic parameters derived from clinical,
imaging, functional, and systemic assessments constitute the basis for the
comparative analysis of surgical approaches presented in Table 1, while the
relationship between injury complexity and surgical strategy selection is
illustrated in Figure 2 in the Results section.

All diagnostic data were processed using standardized clinical protocols to ensure
consistency and reproducibility. The applied methodological approach provides
a structured foundation for evaluating the role of comprehensive diagnostic
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criteria in optimizing surgical management and outcomes in patients with
combined maxillofacial injuries.

Results

The application of comprehensive diagnostic criteria in patients with combined
maxillofacial injuries enabled more accurate assessment of injury severity and
facilitated rational selection of surgical treatment strategies. Integrated evaluation
combining clinical examination, advanced imaging, functional assessment, soft
tissue analysis, and systemic condition review revealed significant variability in
injury complexity that could not be adequately captured by isolated diagnostic
parameters. The distribution of key diagnostic criteria influencing surgical
decision-making is summarized in Table 1.

Table 1. Comprehensive diagnostic criteria determining surgical treatment
strategies in combined maxillofacial injuries
Diagnostic criterion Main diagnostic findings Surgical implication

Displacement, comminution, multi-level Choice of fixation method and

Skeletal inj tt .
et LY PAtEI g o ctures surgical approach

. . Tissue  loss, contamination, vascular Timing of surgery and need
Soft tissue involvement . .
compromise for staged reconstruction

. . . Occlusal instability, airway compromise, Urgency and prioritization of
Functional impairment Y Y P gency P

mandibular dysfunction surgical intervention
Imaging-based 3D fracture configuration, adjacent structure Preoperative planning and
complexity involvement operative sequencing

. . . o . Surgical timing and anesthetic
Systemic condition Hemodynamic instability, associated trauma . g v
risk assessment

As shown in Table 1, skeletal injury patterns and functional impairment were the
primary determinants of surgical urgency and method selection. Patients
presenting with significant displacement and comminuted fractures required early
operative stabilization using rigid fixation techniques, while cases with minimal
displacement and preserved function were managed with delayed or less invasive
surgical approaches. Soft tissue condition played a critical role in determining the
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timing of definitive reconstruction, with severe contamination or tissue
devitalization necessitating staged surgical management.

Analysis of imaging data demonstrated that three-dimensional reconstruction
significantly improved preoperative planning accuracy in complex fracture
patterns. Imaging-based complexity assessment allowed surgeons to anticipate
intraoperative challenges and optimize fixation strategies, thereby reducing
operative time and complication rates. Functional assessment findings,
particularly occlusal instability and airway compromise, were strongly associated
with the need for immediate surgical intervention.

The relationship between injury complexity and selected surgical treatment
strategies is illustrated in Figure 2, demonstrating a clear trend toward more
aggressive and staged surgical approaches with increasing diagnostic complexity.
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Figure 2. Relationship between diagnostic complexity and surgical
treatment strategies in combined maxillofacial injuries.
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Figure 2 illustrates the association between increasing diagnostic complexity—
based on skeletal, soft tissue, functional, and systemic criteria—and the selection
of surgical treatment strategies. Higher injury complexity is associated with early
operative intervention, rigid fixation, and staged reconstruction, whereas lower
complexity permits delayed or less invasive surgical management.

Overall, the results indicate that comprehensive diagnostic criteria provide a
robust framework for individualized surgical planning in combined maxillofacial
injuries. The integration of anatomical, functional, and systemic diagnostic
parameters enables precise stratification of injury severity and supports evidence-
based selection of surgical methods, ultimately contributing to improved
functional and aesthetic outcomes.

Discussion

The findings of this study confirm that the use of comprehensive diagnostic
criteria plays a critical role in optimizing surgical decision-making for patients
with combined maxillofacial injuries. The results demonstrate that reliance on
isolated diagnostic parameters is insufficient to accurately assess injury severity
and to determine appropriate surgical tactics in this complex patient population.
Instead, an integrated diagnostic approach combining skeletal, soft tissue,
functional, imaging-based, and systemic assessments provides a more reliable
foundation for individualized surgical planning.

The predominance of skeletal injury patterns and functional impairment as key
determinants of surgical urgency, as shown in Table 1, underscores the
importance of assessing not only fracture morphology but also its functional
consequences. Displacement, comminution, and multi-level fractures
significantly influenced the choice of fixation methods and surgical access, while
occlusal instability and airway compromise necessitated immediate intervention.
These findings align with current clinical evidence emphasizing function-
oriented decision-making in maxillofacial trauma surgery.

Soft tissue condition emerged as a decisive factor in determining the timing and
staging of surgical treatment. Severe soft tissue damage, contamination, or
compromised vascularity often required delayed or staged reconstruction to
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reduce infection risk and improve healing outcomes. This highlights the necessity
of integrating soft tissue evaluation into diagnostic criteria rather than considering
it as a secondary factor. Comprehensive diagnostics allow surgeons to balance the
need for early skeletal stabilization with the biological requirements of soft tissue
recovery.

Advanced imaging and three-dimensional reconstruction significantly enhanced
diagnostic accuracy and surgical planning, particularly in complex fracture
configurations. As illustrated in Figure 2, increasing diagnostic complexity was
associated with more aggressive and staged surgical strategies. Imaging-based
assessment enabled better anticipation of operative challenges and facilitated
precise selection of fixation techniques, contributing to improved intraoperative
efficiency and reduced complication rates.

The inclusion of systemic condition assessment further strengthened the
diagnostic framework, especially in patients with polytrauma. Hemodynamic
instability, associated cranial or cervical injuries, and comorbid conditions
directly influenced surgical timing and anesthetic risk. Multidisciplinary
collaboration was essential for integrating these factors into surgical decision-
making, reinforcing the value of a comprehensive and coordinated diagnostic
approach.

Overall, the results indicate that comprehensive diagnostic criteria support a shift
from standardized surgical protocols toward individualized, evidence-informed
treatment strategies in combined maxillofacial injuries. By integrating
anatomical, functional, and systemic information, clinicians can better stratify
injury severity, prioritize interventions, and select surgical methods that optimize
both functional and aesthetic outcomes. These findings support the routine
implementation of comprehensive diagnostic frameworks as a prerequisite for
effective surgical management in complex maxillofacial trauma.

Conclusion

The present study demonstrates that comprehensive diagnostic criteria constitute
a fundamental basis for effective surgical management of combined maxillofacial
injuries. Integrated assessment of skeletal damage, soft tissue condition,
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functional impairment, imaging complexity, and systemic status enables accurate
stratification of injury severity and supports rational selection of surgical
treatment strategies.

The findings confirm that reliance on isolated diagnostic parameters may lead to
suboptimal surgical decision-making, whereas a comprehensive diagnostic
framework allows for individualized treatment planning. Functional
disturbances, particularly occlusal instability and airway compromise, together
with fracture complexity, play a decisive role in determining surgical urgency and
operative tactics. Soft tissue condition and systemic stability further influence the
timing and staging of surgical intervention.

Advanced imaging techniques, including three-dimensional reconstruction,
significantly enhance diagnostic precision and preoperative planning, especially
in complex injury patterns. The integration of imaging data with clinical and
functional findings improves intraoperative predictability and contributes to
reduced complication rates and improved outcomes.

Overall, the implementation of comprehensive diagnostic criteria supports a shift
toward evidence-informed, patient-centered surgical management in combined
maxillofacial trauma. This approach optimizes functional and aesthetic recovery,
enhances treatment safety, and should be considered an essential component of
modern maxillofacial trauma care.
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