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patterns, and post-surgical assessment. However, its resolution may be
lower than that of high-resolution CT in some cases.

Itraseund: Ultrasound is less commonly used in maxillofacial
trddma but can be valuable for assessing so  tissue injuries and guiding
certain procedures. It is a radiation-free option and can be particularly
useful for evaluating super cial structures and guiding needle
placement or drainage.

T ntegrating’ maging witl linica¥l anagement

reeperative planning. Accurate imaging is crucial for
precfperative planning, allowing for detailed assessment of fracture
patterns, displacement, and involvement of vital structures [5]. 3D
reconstructions from CT or CBCT are essential for planning complex
surgical procedures and selecting appropriate xation methods.

T ntraeperative guidance: Intraoperative imaging, such as
uoroscopy or intraoperative CT, may be used to guide surgical
interventions and con rm the accuracy of fracture reduction and
xation.  ese technologies help in minimizing complications and
improving surgical outcomes.

esteperative evaluatien: Postoperative imaging is necessary
to rRonitor the healing process, assess the alignment and stability of
fractures [6], and detect any complications such asinfection or hardware
issues. Follow-up imaging helps in evaluating the e ectiveness of the
treatment and guiding further management if necessary.

Emerging Technelegies and Future _irectiens

Artificial intelligence and machine learning: Al and machine
learning are beginning to play a role in enhancing the analysis of
imaging data, improving diagnostic accuracy, and predicting outcomes
[7]. ese technologies o er the potential for more precise imaging
interpretation and automated fracture detection.

Advanced imaging techniques: Developments in imaging
technology, such as improved contrast agents, higher-resolution
imaging, and faster scanning techniques, are expected to further
enhance the capabilities of imaging in managing complex maxillofacial
trauma [8].

C enclusien

Imaging is a cornerstone in the e ective management of complex
maxillofacial trauma, providing critical information that shapes
diagnostic, surgical, and post-operative strategies. Advanced imaging
modalities, including computed tomography (CT), magnetic resonance
imaging (MRI), and cone beam computed tomography (CBCT), o er
detailed and comprehensive insights into both bony and so tissue
injuries, surpassing the capabilities of traditional radiography.  ese

technologies enable precise assessment of fracture patterns, guiding
surgical planning, and optimizing treatment outcomes.

CT remains the gold standard for its exceptional bone detail and 3D
reconstruction capabilities, essential for evaluating intricate fractures
and planning complex surgeries. MRI complements this by providing
superior so tissue contrast, which is vital for assessing injuries to
the temporomandibular joint and surrounding structures. CBCT,
with its lower radiation dose and e ective 3D imaging, has become
increasingly valuable in routine trauma assessments and surgical
planning. Ultrasound, while less commonly used, o ers a radiation-
free alternative for evaluating super cial so tissue injuries and guiding
interventions.

e integration of these imaging techniques into trauma
management not only improves diagnostic accuracy but also enhances
surgical precision and post-operative care. Emerging technologies,
such as arti cial intelligence and advanced imaging innovations,
promise to further re ne these capabilities, o ering new avenues for
improving patis
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