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Objectives

• Understand imaging goals in facial trauma 
• Review relevant maxillofacial anatomy on imaging 
• Compare CT, CBCT, and I/O radiographs 



Contents
• Injuries to dental structures
• Injuries to supporting structures

Dento-alveolar trauma

When to use Cone Beam CT

Facial Trauma & Multislice CT



Dento-alveolar trauma 

• ~5% of all bodily injuries (all ages)  

• 15.5% of patients aged between 7 and 20 
had at least one traumatic dental injury to 
permanent dentition (Eilert-Petersson, 1997)

• Primary dentition injury prevalence 22.7% 
(Petti, Glendor and Andersson, 2018)

• If trauma occurs at an age below 9 years, 
there is 8x risk for new trauma (Glendor, 
2007)



Risk Factors

• Increased overjet with protrusion of upper incisors

• Insufficient lip closure 

• Behaviour
• Risk-taking
• Peer relationship problems
• Attention-deficit hyperactivity disorder (ADHD) 
• Stress



Classifications

• More than 50 classifications (Andersson 
2022)

• Modified Andreasen’s (by WHO) in 1994
• Most frequently used
• Applies to both primary and permanent 

dentitions

• International Association of Dental 
Traumatology (IADT)

• American Association of Endodontists (AAE)



WHO 
(Andreasen’s) 
I. Injuries to the hard dental tissues and the 

pulp
II. Injuries to the periodontal tissues
III. Injuries to the supporting bone 
IV. Injuries to gingiva or oral mucosa

NOW:
I. Hard tissues and Pulp Injuries
II. Periodontal Injuries 



I. Injuries to the hard dental tissues and the pulp



Tooth fracture 
patterns

• Analysis of 33 fracture lines (of anterior 
teeth under direct frontal impacts)

• Four common fracture patterns:
• Horizontal crown fracture
• Horizontal fracture at the neck of the 

tooth
• Oblique crown-root fracture
• Oblique root fracture



II. Injuries to the periodontal tissues



“Radiographs are necessary to make a thorough diagnosis of 
dental injuries. Tooth root and bone fractures, for instance, 
may occur without any clinical signs or symptoms and are 
frequently undetected when only one radiographic view is 
used.” (IADT, 2020)







Avulsion



Advantages of CBCT

• No superimposition of anatomical structures

• Dimensionally accurate (isotropic voxel)

• Excellent spatial resolution
• Small FOV + Voxel size (less than 0.1mm ideally) 

• Intraoral imaging has poor sensitivity in 
detecting minimal tooth displacement and 
root & alveolar fractures, especially:

• Labial / palatal tooth displacement 
(lateral luxation injuries)

• Oblique & vertical root fractures



CBCT vs PA in Horizontal Root Fractures?

• in vivo study #1 à  CBCT has 98.8% sensitivity & 95.6% specificity (100 microns) 
& PA has 97.2% sensitivity & 78.5% specificity 
• Author states CBCT should be used for detection of horizontal root fractures 

• In vitro study #2 à CBCT (100microns) vs PA 
• “The sensitivity and specificity of CBCT radiography was 0.97 and 0.93, and periapical 

was 0.83 and 0.885 respectively, indicating that the CBCT technique was preferred to 
the periapical to detect the horizontal fracture of the root”

• “Although CBCT is an accurate imaging modality for detection of root fractures but 
based on ALARA (as low as reasonably achievable) it must be used only for 
symptomatic patients that periapical images did not show any fractures”



PA vs CBCT 

Oblique fracture undetected





Summary: When to Take CBCT?

• Acute Stage (compliant patient only)
• Symptomatic patients that periapical images did not show any fractures
• Accurate assessment of root fractures & luxation injuries

• Late Stage 
• Review healing 

• “clinical and 2D radiographic examinations may not be sufficient to determine the 
presence or absence of pulp and periodontium healing”

• Necrotic Pulp
• Root resorption





CBCT 
CASES
Identify crown/root #s & 
injuries to periodontal 
structures

Ref: Atlas of Oral and Maxillofacial Radiology By Bernard Koong 



Trauma to 22
MPR



Crown/Root Fracture ? 
- Horizontal / Oblique / Vertical? 
- Extension? 
- Complicated or Uncomplicated?

Changes to the PDL space? Bony fracture? 



Anterior Mx Trauma (11 Injured)



MPR

Intrusion (Intrusive Luxation injury) & Comminuted fracture of Labial Cortex



11 vs 21

Crown/Root Fracture ? 

Changes to the PDL space? 

Bony fracture? 



Anterior Mx Trauma (22 site)



Assess tooth by tooth. 
11?
21? 
22? 





Anterior Md Trauma (Q4)



MPR





Complex, multiple dentoalveolar trauma



16, 15, 14, 44, 46



Mx Md

16, 15, 14, 26



Facial Bone Trauma 

CT is Gold Standard



Classification of Cranio-Maxillofacial Fractures



Nasal Fractures 



Orbital



Le Fort Fractures (Midface / Maxilla)



Mandibular Fracture















AI in Trauma Imaging

•  AI applications: 
• Automated fracture detection 

(mandible, midface) 
• Triage in emergency settings 
• 3D reconstruction assistance 

• Deep learning (CNNs) improves detection 
accuracy 

• Limitations: 
• Training dataset bias 
• Limited generalizability
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