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Preface
The surgical care of trauma to the face, head, and neck that is an 
integral part of the modern practice of otolaryngology–head and neck 
surgery has its origins in the early formation of the specialty over 100 
years ago. Initially a combined specialty of eye, ear, nose, and throat 
(EENT), these early practitioners began to understand the inter-rela-
tions between neurological, osseous, and vascular pathology due to 
traumatic injuries. It also was very helpful to be able to treat eye as well 
as facial and neck trauma at that time. 

Over the past century technological advances have revolutionized the 
diagnosis and treatment of trauma to the face, head, and neck—angio-
graphy, operating microscope, sophisticated bone drills, endoscopy, 
safer anesthesia, engineered instrumentation, and reconstructive 
materials, to name a few. As a resident physician in this specialty, you 
are aided in the care of trauma patients by these advances, for which we 
owe a great deal to our colleagues who have preceded us. Additionally, 
it has only been in the last 30–40 years that the separation of ophthal-
mology and otolaryngology has become complete, although there 
remains a strong tradition of clinical collegiality.

As with other surgical disciplines, significant advances in facial, head, 
and neck trauma care have occurred as a result of military conflict, 
where large numbers of combat-wounded patients require ingenuity, 
inspiration, and clinical experimentation to devise better ways to repair 
and reconstruct severe wounds. In good part, many of these same 
advances can be applied to the treatment of other, more civilian 
pathologies, including the conduct of head and neck oncologic surgery, 
facial plastic and reconstructive surgery, and otologic surgery. We are 
indebted to a great many otolaryngologists, such as Dr. John Conley’s 
skills from World War II, who brought such surgical advances from 
previous wars back to our discipline to better care for patients in the 
civilian population. Many of the authors of this manual have served in 
Iraq and/or Afghanistan in a combat surgeon role, and their experiences 
are being passed on to you.

So why develop a manual for resident physicians on the urgent and 
emergent care of traumatic injuries to the face, head, and neck? Usually 
the first responders to an academic medical center emergency depart-
ment for evaluation of trauma patients with face, head, and neck injuries 
will be the otolaryngology–head and neck surgery residents. Because 
there is often a need for urgent evaluation and treatment—bleeding and 
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airway obstruction—there is often little time for the resident to peruse  
a reference or comprehensive textbook on such trauma. Thus, a simple, 
concise, and easily accessible source of diagnostic and therapeutic 
guidelines for the examining/treating resident was felt to be an impor-
tant tool, both educationally and clinically. 

This reference guide for residents was developed by a task force of  
the American Academy of Otolaryngology—Head and Neck Surgery 
(AAO-HNS) Committee on Trauma. AAO-HNS recently established this 
standing committee to support the continued tradition of otolaryngol-
ogy–head and neck surgery in the care of trauma patients. An electronic, 
Portable Document Format (PDF), suitable for downloading to a smart 
phone, was chosen for this manual to facilitate its practical use by the 
resident physician in the emergency department and preoperative area.

It should be used as a quick-reference tool in the evaluation of a trauma 
patient and in the planning of the surgical repair and/or reconstruction. 
This manual supplements, but does not replace, more comprehensive 
bodies of literature in the field. Use this manual well and often in the  
care of your patients.

 G. Richard Holt, MD, MSE, MPH, MABE  Joseph A. Brennan, MD, Colonel, MC, USAF 
 Editor and Chair Chair 
 Task Force on Resident Trauma Manual  AAO-HNS Committee on Trauma
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Chapter 5: Mandibular Trauma
Vincent D. Eusterman, MD, DDS

Mandible fractures are among the most common skeletal injuries in 
man due to blunt or penetrating trauma. They are often associated with 
other craniofacial, cervical, and systemic trauma. Mandibular fractures 
may destabilize the airway and may create malocclusion, joint dysfunc-
tion, pain, infection, and paresthesia. In facial trauma management, 
emergent consideration must be given to secure the airway and obtain 
hemostasis before initiating definitive treatment of any fracture. 

Historically, treatment of the fractured mandible dates to 1650 BC on 
Egyptian papyrus detailing the examination, diagnosis, and treatment. 
Since then, many ingenious methods and devices for fracture treatment 
have included the facial bandage,1,2 extraoral and intraoral appliances,3 
arch bars,4,5 and wire and plate osteosynthesis.6–8 

Mandibular fractures are sites described as in the horizontal mandible 
or the dentoalveolar fractures and the vertical mandible with fractures 
of the mandibular angle, ramus, condyle, and coronoid processes. The 
mandible is an active mobile articulation with the maxillary dentition. 
Fracture treatment concerns include malocclusion, infection, joint 
dysfunction, growth retardation, nonunion, and facial nerve injury. 
Pediatric mandibular fractures are managed differently due to the mixed 
dentition, anatomic differences in teeth, and intrinsic makeup of the 
pediatric mandible.    

I. Mandibular Bone, Muscle, and TMJ Anatomy
A. MANDIBULAR BONE
This vulnerable, v-shaped cartilaginous bone articulates at each at the 
temporomandibular joint (TMJ). The horizontal mandible is divided 
structurally into basal bone and alveolar (tooth bearing) bone, and 
consists of the symphysis, parasymphysis, body, and alveolar bone. The 
vertical mandible consists of the angle, ramus, condylar, and coronoid 
processes. 

B. MANDIBULAR MUSCLE
Paired lateral pterygoid muscles open the jaw. The upper head origi-
nates on the infratemporal surface and crest of the greater wing of the 
sphenoid bone and inserts onto the articular disc and fibrous capsule of 
the TMJ. The lower head originates on the lateral surface of the lateral 
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pterygoid plate and inserts onto the neck of the mandibular condyle. 
Fractures of the condyle are pulled anterior-medially by this muscle.  

Three paired muscles close the mandible. The medial pterygoid muscle 
from the medial portion of the lateral pterygoid plate and the masseter 
muscle  from the zygomatic process of the maxilla, and anterior 
two-thirds of the lower border of the zygomatic arch, insert on the 
medial and lateral vertical mandible forming a tendinous “pterygomas-
sitric sling.” The temporalis muscle arises from the temporal fossa and 
the deep part of temporal fascia and passes medial to the zygomatic 
arch and inserts onto the coronoid process of the mandible.  

C. TEMPOROMANDIBULAR JOINT
The TMJ’s articular eminence and superior condyle are covered with 
fibrocartilage. The articular disk is dense collagenous connective tissue 
and is without sensation. The retordiscal loose connective tissue that 
anchors the disk posteriorly is well innervated, and when torn, allows 
the disk to displace anteriorly.  

The jaw opens in two steps: (1) the condyle rotates in the inferior joint 
space for an interincisor opening of 20–24 millimeters (mm), and (2) 
the condyle and disk translate down the articular eminence, allowing 
the interincisor opening to exceed 40 mm.  

II. Indications of the Presence of Mandibular Fracture  
A. SyMPTOMS (SUBJECTIVE)

 y Pain.
 y Bite abnormality.
 y Numbness.
 y Bleeding.
 y Swelling.
 y Dyspnea.

B.  SIGNS (OBJECTIVE)
1. Deformity 
External deformity is often difficult to see clinically due to swelling. 
Intraoral exam may show displacement creating a step deformity, open 
bite deformity, and malocclusion. Many patients can have significant 
preexisting malocclusion, which must be documented in preoperative 
notes and considered during treatment planning. 
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2. Pain 
Fracture sites are tender to palpation and sometimes to compression. 
Tapping the chin will compress the fracture and may elicit pain at the 
site. TMJ pain under compression may identify a fractured condyle or a 
contused and inflamed joint. 

3. Tooth and Bone Fragment Hypermobility
Tooth and bone fragment hypermobility are signs of mandibular 
fracture. Airway compromise can occur with either posterior tongue 
displacement in bilateral mandibular fractures producing “flail man-
dible” or with traumatic tongue muscle avulsion.

4. Bleeding, Hematoma, and Swelling
Tearing of the periosteum and muscles attached to the mandible can 
cause significant bleeding, producing visible hemorrhage, sublingual 
hematoma, swelling, and life-threatening airway compromise. Urgent 
intubation, and infrequently tracheostomy, may be required to maintain 
respiration.

5. Crepitus
Crepitus is the sound produced by the grating of the rough surfaces 
when the bony ends come into contact with each other.    

6. Restricted Function
Restricted functions include lateral deviation on opening to the side of 
fracture, inability to chew, loss of opening (lockjaw) due to muscle 
splinting, trismus, joint dysfunction, or impingement by zygomatic 
fractures.

7. Sensory Disturbances
The inferior alveolar nerve (V3) courses through the mandibular body 
and angle. Fractures of the bony canal can cause temporary or perma-
nent anesthesia of the lip, teeth, and gingiva. The lingual nerve (V3) lies 
close to the lingual cortex near the mandibular third molar. Injury may 
cause temporary or permanent anesthesia to the ipisilateral tongue and 
gingiva.  

III. Classification of Mandibular Fractures
Mandibular fractures are most commonly referred to their anatomic 
location as symphyseal, parashymphaseal, body, angle, ramus, alveolar, 
condyle, or coronoid (Figures 5.1 and 5.2). Table 5.1 provides additional 
descriptors regarding severity and displacement that can help in 
treatment planning.   
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Figure 5.1
Top: anatomic regions of the mandible. Bottom: mandibular fracture sites, condylar head 
(1), condylar neck (2), subcondylar (3), coronoid (4), ramus (horizontal or vertical) (5), 
angle (6), body (7), syntheses (synthesis and parasynthesis) (8), alveolar (9), and most 
common fracture locations.

Figure 5.2
Mandibular condyle with classification and 
distribution of fractures—condylar head, 
condylar neck, subcondylar.9–12
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Table 5.1. Descriptors Regarding the Severity and Displacement of 
Mandibular Fractures

Fracture Terminology Fracture Description

Compound or open fractures Exposed to contaminated oral secretions 
usually involving erupted teeth.

Simple or closed fractures Not exposed to oral secretions; usually 
nontooth-bearing bone. 

Favorable fracture Not distracted by muscle pull; requires less 
fixation.

Unfavorable fracture Distracted by muscle pull; may require greater 
fixation to resist muscle pull.

Comminuted fracture Crushed, fragmented, or splintered.

Complicated or complex fracture Associated with significant injury to the 
adjacent soft tissues.

Multiple fractures Two or more noncommunicating fractures on 
the same bone.

Indirect fracture Located at a point not in alignment with or 
distant from the site of injury.

Impacted fracture One fragment is driven firmly into the other 
fragment.

Greenstick fracture One bony cortex is broken, and the other cortex 
is bent.

Pathologic fracture Occurs through bone weakened by preexisting 
disease.

Atrophic fracture From bone atrophy by loss of supporting 
alveolar bone in edentulous mandibles.

A. CONDyLE FRACTURES    
Condyle fractures are considered the most common fracture of the 
mandible. They are divided into the head, neck, and subcondylar regions 
(Figures 5.1 and 5.2).  

Lindahl, Spiessl and Schroll, Krenkel, and Neff proposed complex 
condyle fracture classifications. 10,11,13–15 Ellis et al. classified condylar 
fractures as condylar head fracture (intracapsular fracture located at 
the border between the condylar head and neck), condylar neck 
fracture (located below the condylar head but on or above the lowest 
point of the sigmoid notch), and condylar base fracture (the fracture 
line isolated below the lowest point of the sigmoid notch).16
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Most condylar fractures are currently treated closed (Figures 5.3). 
Evidence supporting open reduction of condylar fractures is growing, 
specifically subcondyle fractures and endoscopic techniques. Zide and 
Kent list absolute and relative indications for open reduction of the 
fractured mandibular condyle.17 Palmieri and Throckmorton18 and De Riu 
et al.19 demonstrated better long-term range of motion and occlusion in 
patients with condylar factures treated with open reduction and internal 
fixation (ORIF) versus closed reduction and maxillomandibular fixation 
(MMF). Absolute and relative indications are listed below under section 
V, Surgical Management.   

Figure 5.3
Coronal and 3-D image of a left condyle fracture. In addition, the patient had a Le Fort I 
fracture and was treated with midface plating and MMF. She recovered mandibular range 
of motion and pretraumatic occlusion without open reduction of the condyle. 

1. Condylar Head or Intracapsular Fractures 
Condylar head fractures are rarely encountered in adults. Prevalent 
clinical judgment is that MMF is generally contraindicated because of 
the high risk for TMJ ankylosis. Computed tomography (CT) scanning 
provides the most information about intracapsular fractures.

2. Condylar Neck and Subcondylar Fractures 
Condylar neck and subcondylar fractures are the most common 
mandibular fractures in adults (Figure 5.1). Subcondylar fractures are 
below the condylar neck. Fractures here enter the sigmoid notch and 
may be considered “high or low,” depending on the site of exit of the 
posterior extension of the fracture.  

Most subcondylar fractures are also treated conservatively, using a 
closed approach to avoid complications. Subcondylar fractures offer 
sufficient bone stock for ORIF.
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B. FRACTURES OF THE MANDIBULAR ANGLE
The mandibular angle is the pie shaped area with its apex at the distal 
3rd molar, also the site of the masseter attachment (Figure 5.1). 
Fractures of this angle are common. They occur in 25 percent of adult 
fractures and result from the area weakened by the third molar tooth.

C.  FRACTURES OF THE MANDIBULAR BODy 
The mandibular body is the horizontal mandible from distal symphysis 
to a vertical line distal to the 3rd molar tooth (Figure 5.1). Mandibular 
body fractures, such as symphyseal fractures, involve the dentition and 
require special attention to ensure an adequate occlusal reconstruction 
as well as bony repair.  

Body fractures and angle fractures will be affected by muscle pull, which 
can produce a favorable fracture by reducing the fracture or an unfavor-
able fracture if the depressors and elevator muscles distract the fracture. 

D. FRACTURES OF THE SyMPHySIS AND PARASyMPHySIS  
The symphysis is the area between vertical lines drawn distal to the 
mandibular canine teeth. Symphyseal and parasymphyseal fractures are 
usually caused by direct trauma to the chin, such as a fall that bends the 
mandible.

 y A symphyseal fracture is a midline mandibular fracture between the 
central incisors. 

 y A parasymphyseal fracture is a non-midline fracture occurring within 
the symphysis. 

 y Masseter muscle pull will cause lingual displacement and rotation of 
the teeth. It will distract the fracture site, often causing a lingual splay, 
which requires overbending of the plate to adequately reduce the 
fracture (Figure 5.4).

Figure 5.4
A submental view of a 
comminuted parasym-
physeal fracture (black 
arrow) and loss of 
v-shaped mandible and 
lingual splaying. Repair 
must include overbending 
of the buccal bone plates to 
reduce the lingual splay. 
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 y Canine area fractures follow the bone weakened by the long canine 
tooth. 

 y Bilateral fractures may cause posterior displacement of the tongue 
and airway compromise. They may also involve the contralateral 
condyle fractures in up to 37 percent of the cases.20

 y Children often have a greenstick fracture of the mandibular cortex. 

E. FRACTURES OF THE RAMUS
The ramus is the vertical portion of the mandible above the horizontal 
plane of the alveolar ridge, ending at the sigmoid notch. Fractures in the 
ramus are rare. They can be vertical, but are more often horizontal.

F. FRACTURES OF THE CORONOID
The coronoid process is anterior-superior to the ramus. It serves as the 
attachment of the temporalis muscle. Coronoid fractures are rare and 
usually do not require treatment, unless they are involved in an 
impingement from a zygomatic fracture.  

G. ALVEOLAR (DENTOALVEOLAR) FRACTURES
The alveolar bone houses the dentition. This bone atrophies in the 
absence of teeth. Dentoalveolar fractures are common, but isolated 
alveolar fractures are rare. Dental luxation and alveolar segments may 
be fixated in the MMF, by separate ligatures, or by wire composite 
splinting, as seen in Figure 5.5.  

Figures 5.5
Left, mandibular incisors region dental alveolar fracture held in place with wire-composite 
splint between canine teeth and MMF. Right, post-treatment photograph of intact 
dentition and bite, with retained lower incisors following dentoalveolar fracture.
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H.  EDENTULOUS FRACTURES  
1. Closed Reduction
A patient’s dentures can be used as a splint, secured by circumman-
dibular wires, circumzygomatic wires, nasal pyriform wires, or palatal 
screws.21 When the denture is not available, a Gunning splint can be 
fabricated with built-in arch bars, as well as an anterior opening for 
feeding. This is secured in the same fashion as wiring the patient’s 
denture to the mandible.

Biphasic external pin fixation or Joe Hall Morris appliance may be 
indicated for a discontinuity defect, for severely comminuted fractures, 
or when maxillomandibular or rigid fixation cannot be used.

2. Open Reduction
The complication rate for open reduction of the edentulous mandible is 
significant when the load is shared with small bone plates. To minimize 
the complication rate, the atrophic mandible requires a load-bearing 
repair using strong plates with multiple fixation points using bicortical 
screws. 

Ellis and Price advocate an aggressive protocol of ORIF with rigid 
fixation and acute bone grafts. They demonstrated no complications 
with this approach, despite the advanced age and medical comorbidi-
ties of this patient population.21

IV. Diagnostic Evaluations
A. FULL-BODy TRAUMA ASSESSMENT  
Mandibular fractures are too often a small portion of a larger trauma 
picture. The traumatized patient is best served from a trauma team 
approach. Once the advanced trauma life-support protocols have been 
instituted, the airway has been stabilized, and breathing, circulation, 
and neurological status have been addressed, the secondary surveys 
can be initiated. The intact mandible supports the airway by anterior 
tongue attachment. The fractured mandible may risk the support of the 
tongue, and hemorrhage into the sublingual and submandibular spaces 
can cause the loss of the airway (Figures 5.6 and 5.7).  

B.  TRAUMA HISTORy
A complete medical and psychiatric history is important for diagnosis 
and treatment planning. Medical history should include identification of 
the following prior to surgery: previous mandibular trauma, occlusal 
abnormalities, TMJ disease, and bleeding, endocrine, neurological, 
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Figure 5.6
Large progressive submandibular hemorrhage from a fractured mandible required urgent 
airway management.

Figure 5.7
Comminuted body and tooth fractures following a blow with a metal pipe. Mandibular 
fractures generally correspond to the “type of injury,” in this case producing comminuted 
bone and tooth fractures from a hard object. This patient required urgent intubation due 
to loss of the airway from submandibular hemorrhage. 
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bone, and collagen disorders. The site (chin, body), direction and size, 
and source (fist, pipe) of the traumatic force are very helpful in identify-
ing direct and indirect fractures of the mandible.  

C. HEAD AND NECk EXAMINATION 
Evaluate the entire head and neck for facial lacerations, swellings, and 
hematomas. A common site for a laceration is under the chin. This 
should alert the clinician to the possibility of an associated subcondylar 
or symphysis fracture. 

From behind the supine or seated patient, bimanually palpate the 
inferior border of the mandible from the symphysis to the angle on each 
side. Note areas of swelling, step deformity, or tenderness. Note areas 
of anesthesia along the distribution of the inferior alveolar nerve. 
Numbness in this region is almost pathognomonic of a fracture distal to 
the mandibular foramen. 

Standing in front of the patient, palpate the movement of the condyle 
through the external auditory meatus. Pain elicited through palpation of 
the preauricular region should alert the clinician to a possible condylar 
fracture. 

D. ORAL EXAMINATION 
Identify deviation on opening of the mouth. Deviation on opening is 
toward the side of a mandibular condyle fracture. Record inter-incisor 
opening. 

Identify limited opening (trismus) from reflex muscle, TMJ edema, or 
coronoid impingement from a depressed zygomatic fracture. Changes 
in occlusion are highly suggestive of a mandibular fracture. A change in 
occlusion may be due either to a displaced fracture, fractured teeth, and 
alveolus or to injury to the TMJ.

Tears in the unattached mucosa or attached gingiva and ecchymosis in 
the floor of the mouth usually indicate a mandibular symphyseal or 
body fracture. If a mandibular fracture is suspected, grasp the mandible 
on each side of the suspected site and gently manipulate it to assess 
mobility.

E. OCCLUSAL EVALUATION
1. Angle Class I Occlusion 
Angle Class I occlusion is the normal anteroposterior relationship of the 
mandible to the maxilla. The mesiobuccal cusp of the permanent 
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maxillary first molar occludes in the buccal groove of the permanent 
mandibular first molar (Figure 5.8).

2. Angle Class II Occlusion
Angle Class II occlusion is the posterior relationship of the mandible to 
the maxilla. The mesiobuccal cusp of the permanent maxillary first 
molar occludes mesial to the buccal groove of the permanent mandibu-
lar first molar.

3. Angle Class III Occlusion
Angle Class III occlusion is the anterior relationship of the mandible to 
the maxilla. The mesiobuccal cusp of the permanent maxillary first 
molar occludes distal to the buccal groove of the permanent mandibular 
first molar.

4. Maximum Intercuspation 
Maximum intercuspation refers to the occlusal position of the mandible 
in which the cusps of the teeth of both arches fully interpose them-
selves with the cusps of the teeth of the opposing arch. This position is 
the goal in repositioning the teeth in proper occlusion during MMF. 

5. Wear Facets 
A wear facet is a highly polished wear pattern or spot on a tooth 
produced by an opposing tooth from chewing or grinding. It is useful in 
repositioning teeth into premorbid occlusion when a pre-existing 
malocclusion was present (crowding, spacing, midline misalignment).

Figure 5.8
Molar relationship in 
Class I occlusion, 
mesiobuccal cusp 
(MBC) of the upper 
first molar occludes 
with the buccal groove 
(BG) of the lower first 
molar. 



Resident Manual of Trauma to the Face, Head, and Neck112

Chapter 5: Mandibular trauma

6. Overjet and Overbite 
Overjet is anterior vertical overlap, and overbite is anterior horizontal 
overlap. Both are measured in millimeters.  

7. Skeletal Malocclusion 
Skeletal disharmony of the maxillary and mandibular relationship, as 
identified on cephalometric assay, produces malocclusion of the upper 
and lower dentition. Most skeletal malocclusions can only be treated by 
orthognathic surgery.

8. Dental Malocclusion 
Dental malocclusion is the misalignment of teeth or incorrect relation 
between the teeth of the maxilla and mandible. This term was coined by 
Edward Angle, the “father of modern orthodontics,” as a derivative of 
occlusion, which refers to the way opposing teeth meet. Most dental 
malocclusions are treated by orthodontic movement.22

9. Mesial 
Mesial refers to the direction toward the anterior midline in a dental 
arch. Each tooth can be described as having a mesial surface and, for 
posterior teeth, a mesiobuccal and a mesiolingual corner or cusp.

10. Distal 
Distal refers to the direction toward the last tooth in each quadrant of a 
dental arch. Each tooth can be described as having a distal surface and, 
for posterior teeth, a distobuccal and a distolingual corner or cusp.

11. Crossbite 
A crossbite is a malocclusion where a single tooth or a group of teeth 
has a more buccal or lingual position and can be classified in anterior or 
posterior and bilateral or unilateral. Anterior crossbite is seen in Angle 
Class III skeletal malocclusion, while posterior crossbite correlates to a 
narrow maxilla.

12. Centric Occlusion and Centric Relation 
Centric occlusion is the occlusion of opposing teeth when the mandible 
is in centric relation to the maxilla. Centric occlusion is the first tooth 
contact and may or may not coincide with maximum intercuspation. It 
is also referred to as a person’s habitual bite position. Centric relation 
should not be confused with centric occlusion, which is the relationship 
between the maxilla and mandible.

13. Vertical Dimension of Occlusion 
This term is used in dentistry to indicate the superior-inferior relation-
ship (height) of the maxilla and the mandible when the teeth are 
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situated in maximum intercuspation. Loss of facial and dental vertical 
dimension occurs with the loss of teeth.

14. Identification of Adult and Pediatric Teeth
Adult teeth are numbered from 1 to 32, from the upper right to the 
lower right. Teeth that are in malocclusion or that have been lost to 
trauma should be identified, along with all missing teeth.  

Pediatric teeth are lettered from A to T (20 teeth), also from the upper 
right to the lower right.  

F. IMAGING STUDIES  
1. Mandible Series
Three films are used for isolated mandibular fractures: 

 y A posteroanterior (PA) showing a PA view of angle and ramus 
fractures. 

 y A reverse Towne of a PA view, showing medial/lateral displacement 
of condyle and subcondylar fractures. 

 y Bilateral oblique views for body and angle fractures.

2. Panorex 
Panorex is a panoramic tomographic scan that shows the entire 
mandible, including condyles, on one film. It is an excellent screening 
evaluation study for the patient who is able to stand or sit upright 
without motion. Panorex offers low radiation, low cost, and excellent 
detail, and is excellent for follow-up evaluation (Figures 5.9 and 5.10).

Figure 5.9
Panorex film demonstrates a planar view of dentition, mandible, and condyles. Patient has 
a left angle fracture and widening of the periodontal ligament space on tooth #17.
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Figure 5.10
Follow-up Panorex films  
of left angle fracture from 
Figure 5.9. (A) After MMF 
and wire osteosynthesis. 
(B) Postoperative check at 
4 weeks, showing excellent 
healing and callus 
formation (white arrow).

3. CT Scan 
A CT scan is ideal when visualization is difficult, especially visualization 
of the condylar head and high condylar neck. CT is generally the 
preferred method of imaging for multiple mandibular fractures, and is 
especially helpful in the multiply traumatized patient requiring images 
of the cervical spine, cranium, and carotid arteries. Also, 3-D CT 
scanning capabilities add immeasurably to the diagnosis and treatment 
planning of complex facial fractures.  

4. MRI Scan 
 Magnetic resonance imaging (MRI) is better for evaluating soft-tissue 
disease, such as hematoma and complications of trauma. 

5. Occlusal View 
An occlusal view will show symphysis fractures.

6. Periapical Radiographs 
Periapical radiographs show dental root fractures next to mandible and 
alveolar fractures. 
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V.  Surgical Management 
A.  INDICATIONS FOR SURGERy
All mandibular fractures require some form of treatment, from soft diet 
to open reduction, and internal fixation with bone grafting. The type of 
treatment will depend on the severity of the fracture and whether 
additional facial bone fractures are present. The general treatment 
decision will be between open or closed fracture reduction.

The ability to treat fractures with ORIF has changed dramatically in 
recent years. Traditional 6-week treatment of closed reduction with 
MMF or open reduction with wire osteosynthesis and MMF has given 
way to early mobilization and restoration of jaw function, improved 
airway control, improved nutrition, improved patient comfort and 
hygiene, and an earlier return to work.23–25 Some studies have shown 
that it may be more cost-effective to treat patients “at risk for” man-
dibular fracture with closed reduction treatment.26,27 It has been our 
experience that the “at risk” unpredictable patient may be better off by 
not having removable hardware that can be removed or poorly 
maintained.

1.  Indications for Closed Reduction
a. Nondisplaced Favorable Fractures 
Nondisplaced favorable fractures should be treated by the simplest 
method to reduce and fixate.  

b. Pediatric Fractures 
In pediatric fractures involving the developing dentition, open reduction 
can injure developing tooth buds or partially erupted teeth.28 Pediatric 
condyle fractures are best managed by closed reduction and early 
mobilization after 2–3 weeks of MMF.  

c. Grossly Comminuted Fractures 
Grossly comminuted fractures can be treated by closed reduction to 
minimize periosteal stripping of bone fragments. 

d. Coronoid Fractures 
Coronoid fractures are rarely treated, unless there is impingement on 
the zygomatic arch.

e. Adult Condyle Fractures 
Adult condyle fractures are controversial topics in maxillofacial trauma. 
Closed treatment is generally the appropriate choice, unless the patient 
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meets Valiati et al.’s criteria for open treatment.29 If condylar fractures 
do not fall within these criteria, the patient can be treated with closed 
reduction for 2–3 weeks. When a condylar fracture is in association with 
other fractures of the mandible, the other fractures should be treated 
with ORIF, and the condylar fracture should be treated with closed 
reduction. 

2. Contraindications to Closed Reduction 
Contraindications to closed reduction MMF include patients with 
compromised pulmonary function with severe asthma or severe chronic 
obstructive pulmonary disease, poorly controlled seizures, psychiatric 
or neurologic disorders, and severe nausea or eating disorders.  

3. Indications for Open Reduction
 y Displaced unfavorable fractures through the angle of the mandible.30

 y Atrophic edentulous mandibles, minimal cancellous bone, and poor 
osteogenesis and healing potential. 

 y Complex facial fractures requiring a stable mandibular base. These 
fractures require the mandibular segments to be reconstructed first 
with open reduction and fixation. 

 y Condylar fractures. While condylar fractures are generally treated 
with closed reduction, a specific group of individuals benefits from 
surgical intervention. Table 5.2 lists the absolute and relative indica-
tions for open reduction of the fractured mandibular condyle.17 The 
relative indications remain a choice between surgical expertise and 
the desires of the patient.

B.  TIMING OF SURGICAL PROCEDURES
Mandibular fractures involving teeth are considered open, and should 
be treated in the preoperative period with antibiotics to reduce the risk 
of infection.32,33 Traditional teaching recommends treatment within 24 
hours of injury.34 However more recent studies have shown no increase 
in complications due to delays in repair beyond 24 hours, although 
there may be an increase in technical complications of the repair.35–40 

C.  SURGICAL EXPOSURE OPTIONS
Surgical exposure of the mandible is determined by the fracture type 
and location.   
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Table 5.2. Absolute and Relative Indications for Open Condyle Reduction

Absolute Indications Relative Indications
Displacement of the condyle into the 
middle cranial fossa or external 
auditory canal. 

Inability to obtain adequate 
occlusion.20 

Lateral extracapsular dislocation.

Contaminated open joint wound.  

Bilateral condylar fractures in an edentulous 
patient when splints are unavailable or 
impossible because of alveolar ridge atrophy.

Bilateral or unilateral condylar fractures when 
splinting is not recommended because of 
concomitant medical conditions or when 
physiotherapy is not possible.

Bilateral fractures associated with commi-
nuted midface fractures.

Bilateral subcondylar fractures with 
associated:
• retrognathia or prognathism, 
• open bite with periodontal problems or lack 
of posterior support, 
• loss of multiple teeth and later need for 
reconstruction, 
• unstable occlusion due to orthodontics, and 
• unilateral condylar fracture with unstable 
fracture base. 

Source: Zide and Kent.17

The primary objectives of surgical reconstruction of the mandible are 
that access and reconstruction be tailored to meet the demand of the 
fracture repair. Simple fractures demand little or no access and should 
be treated in a simple closed fashion. More complex fractures that 
demand ORIF with plate osteosynthesis require careful planning to 
avoid cranial nerve injury, periosteal loss, and facial scarring. Reduction 
and fixation are adequate for the site to reduce the risk of nonunion, 
malunion, and malocclusion.  

The mandible is separated into multiple areas anatomically (Figure 5.1). 
Each fractured region has unique qualities, depending on the extent of 
the fracture, the stresses placed on the fractured bone by muscles, the 
size and strength and healing ability of the bone at that site, oral 
contamination, and the overlying structures complicate a repair 
approach. Treatment of mandible fractures will be divided into closed 
and open fracture reduction and soft tissue approaches to the 
mandible.  
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1.  Closed Reduction
Closed reduction can be accomplished with a variety of techniques with 
and without the dentition. When teeth are present, circumdental wire, 
arch bars, IMF screws, acid etch brackets are used.  

a. Erich Arch Bars
Arch bars are considered the standard in MMF. These are cut and fitted 
on both dentitions. If intended for long term use, patients must be 
aware of the risks to teeth and periodontum and have adequate 
follow-up care (Figure 5.11).

Figure 5.11
Photo of arch bars retained in a patient for 4 years who had forgotten to make a follow-up 
appointment.  

 y Start by counting 18 lugs. 
 y Position the bars so the lugs open away from the crowns to allow 
MMF wires. 

 y Use 24-gauge stainless steel circumdental wires twisted closed in a 
clockwise rotation. Wires may be prestretched to lessen wire stretch-
ing and loosening after surgery. Factory-cut wires may be less sharp 
and may lessen the risk of puncture injury. 

 y Position the patient into maximum intercuspation, and place MMF 
wires or elastics. 
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Figure 5.12
Bridle wire placed to reduce discomfort is stabilizing a parasymphyseal fracture (left). 
Bridle wire and IMF screws are stabilizing a nondisplaced parasymphyseal fracture (right). 

Figure 5.13 
Ivy loop passed 
between the 
interproximal space of 
#30 and #31.

b. Bridle Wire
Bridle wire is a single ligature placed for temporary stabilization of 
mobile fractures (Figure 5.12). Bridle wire is often placed under local 
anesthesia. Teeth adjacent to the fracture should be avoided.

c. Ivy Loops
Ivy loops are used for MMF for minimally displaced fractures when the 
full patient has a full dentition. The loop is constructed with 24-gauge 
wire. A small loop is made in the center of the wire (Figure 5.13). The 
loose ends are passed through the interproximal of two stable teeth, 
brought around the mesial and distal interproximal of each tooth. The 
distal wire is brought under (or through) the loop and anchored to the 
mesial wire with a clockwise twist. An opposing loop is then created to 
make a pair. The loop produced is then used to pass a third 24-gauge 
wire to anchor the MMF wire. A minimum of two sets of Ivy loops is 
recommended bilaterally. 
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d. IMF Screws 
IMF screws are 2.5-mm stainless steel self-drilling and -tapping screws 
in 8- and 12-mm lengths. These temporary screws are used for mini-
mally displaced fractures when the patient has a full dentition. They are 
placed in the anterior jaw in the unattached mucosa on either side of 
the canine teeth roots. Care is taken not to compress the gingiva or 
damage tooth roots. If placing the screws posteriorly on the mandible, 
the mental nerve must be avoided. Also, the infraorbital nerves may be 
injured if the screws are placed too high on the maxilla.  

2. Open Reduction 
Surgical approaches must be tailored to meet the demand of the soft 
tissue and bony fracture repair. The ideal osteosynthesis system of 
mandibular fractures must meet hardness and durability criteria to 
handle functional charges and allow bone healing.

a. Use of Existing Lacerations
Soft tissue injuries often accompany facial fractures and can be used to 
directly access the fractured bone for open repair.   

b. Intraoral Approach
Advantages of an interoral approach include expediency, no facial scar, 
low risk to facial nerve, and performed under local anesthesia.

i. Labial Sulcus Incision 
Symphysis and parasymphysis fractures are easily accessed through a 
labial sulcus incision. The mental nerve is identified between the roots 
of the first and second bicuspid.  

Labial sulcus incision can be made on the lip vestibular mucosa through 
the mentalis muscle then to the bone. This incision improves a water-
tight closure and reduces saliva contamination by having the closure 
out of the sulcus. In addition, postoperative chin tape can compress the 
dead space over the chin.

ii. Vestibular Incision 
Body, angle, and ramus fractures can be accessed through a vestibular 
incision that may extend past the external oblique line to the mid-
ramus. The ramus and the subcondylar region can be exposed by 
stripping and elevating the buccinator muscle and temporalis tendon  
at the coronoid process with a lighted notched ramus retractor. 

c. Submental and Submandibular Approach
The submental approach is used to treat fractures of the anterior 
mandibular body and symphysis. 
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The submandibular approach was described by Risdon in 1934.41,42 
 y Make the incision 2 centimeters (cm) below the angle of the man-
dible in a natural skin crease.43 

 y Dissect through skin, subcutaneous fat, and superficial cervical fascia 
to expose platysma muscle.

 y Dissect the platysma, identify the superficial layer of the deep 
cervical fascia. The marginal mandibular nerve is deep to this layer.44 

 y Dissect through deep cervical fascia with the aid of a nerve stimula-
tor/monitor to the mandibular bone.

 y Dissect down to the level of the pterygomassitric sling, dividing it to 
expose bone.  

d. Retromandibular Approach
The retromandibular approach was described by Hinds in 1958.45,46 

 y Make a vertical incision 0.5 cm below the lobe of the ear, and con-
tinue it inferiorly 3.0–3.5 cm. It should be behind the posterior 
mandibular boarder and should extend to the level of the angle.  

 y Dissect through the platysma and superficial musculoaponeurotic 
layer and parotid capsule. 

 y Consider using the aid of a nerve stimulator or facial nerve monitor, 
as the marginal mandibular branch and the cervical branch of the 
facial nerve may be encountered here.    

 y The retromandibular vein runs vertically in the parotid and should  
be identified and ligated or retracted to gain access to the lateral 
mandible.   

 y Sharply incise the pterygomasseteric sling and elevate the muscle off 
the lateral surface of the mandible superiorly. This will give access to 
the ramus and subcondylar region of the mandible.  

e. Preauricular Approach 
The preauricular approach is excellent for exposure to the TMJ.47,48 

 y Make the incision in the preauricular fold 2.5–3.5 cm in length, as 
described by Thoma48 and Rowe.49 Take care not to extend the 
incision inferiorly, since it may encounter the facial nerve as it enters 
the posterior border of the parotid gland. 

 y Carry the incision and dissection along the lateral perichondrium of 
the tragal cartilage. 

 y Superiorly, if the temporal fascia is encountered, the dissection 
should be carried deep through the superficial temporal fascia or the 
temporoparietal fascia. The aid of a nerve stimulator or facial nerve 
monitor should be considered if the dissection approaches the orbital 
or frontal branch of the facial nerve. 
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 y Make an incision through the outer layer of the temporalis fascia from 
the root of the zygomatic arch anterosuperiorly toward the upper 
corner of the retracted flap. Through this temporalis fascia incision 
and deep to the fascia, insert the periosteal elevator approximately  
1 cm and sweep the elevator back and forth. 

 y Following the periosteal elevator dissection, sharply release the 
intervening tissue posteriorly along the plane of the initial incision, 
and retract this flap anteriorly, exposing the joint capsule. 

 y Avoid opening the joint capsule, unless it is required for fracture 
repair.

f. Facelift (Rhytidectomy) Approach
The facelift approach provides the same exposure as the retromandibu-
lar and preauricular approaches combined. However, the skin incision is 
placed in a more esthetic location.  

g. Intraoral Approach to the Condyle 
The ramus and condyle region can be exposed via an intraoral approach 
by extending the standard vestibular incision in a superior direction up 
the ascending ramus. Transoral endoscopic techniques through this 
incision are broadening the indications for open reduction of condylar 
fractures by protecting the facial nerve and offering the patient minimal 
facial scarring.50–53

3.  Osteosynthesis 
Osteosynthesis is the reduction and fixation of a bone fracture with 
implantable devices.

a.  Wire Osteosynthesis
Wire osteosynthesis is used for limited definitive fixation and is helpful 
in alignment of fractures prior to rigid fixation. Though wire osteosyn-
thesis is now rarely used for definitive fixation since the advent of rigid 
fixation,54 it is useful for helping to align fractured segments prior to 
rigid fixation.

Wire osteosynthesis may be placed by an intraoral or extraoral route. 
The wire should be a prestretched soft stainless steel to reduce stretch-
ing and loosening postoperatively. The direction of the pull of the wire 
should be placed perpendicular to the fracture site. 

A figure-of-eight wire can produce increased strength over the straight 
wire when used at the inferior or superior border of the mandible.
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b.  Plate Osteosynthesis
Plate fixation can be a “load-bearing” or “load-sharing” osteosynthesis 
(Figure 5.14).55  

Figure 5.14 
The upper image 
demonstrates a load-
bearing plate used when 
the bone cannot bear the 
functional forces. In the 
lower image, the bone 
stock is sufficient to help a 
smaller load-sharing plate 
bear these forces.

i. Load-Bearing Osteosynthesis 
Load-bearing osteosynthesis requires a rigid plate to bear the entire 
force of movement at the fracture during function. Load-bearing plates 
are indicated for comminuted fractures and fractures of atrophic 
edentulous. 

ii. Load-Sharing Osteosynthesis 
Load-sharing osteosynthesis creates fracture stability with shared 
buttressing by significant bone contact and the plate used for fixation. 
This requires adequate bone stock at the fracture site to create resis-
tance to movement. Examples of load-sharing osteosynthesis include 
lag-screw fixation,56 compression plating, and a miniplate fixation 
technique popularized by Champy.34 Load-sharing osteosynthesis 
cannot be used in comminuted or atrophic edentulous fractures 
because of lack of bone buttressing at the site.   

Ellis demonstrated that load-sharing miniplate fixation had markedly 
less major complications than a rigidly fixated load-bearing fixation.37,56 
Singh found no significant difference in incidence of complications in 
mandible fractures treated with the Champy miniplate technique or 
3-dimensional miniplate fixation.57

4. Surgical Treatment 
Information about surgical treatment can be found on the AO 
Foundation’s (Davos, Switzerland) Web site55 and other sites.
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a. Symphysis and Parasymphysis
 y Mandibular symphysis undergoes twisting (torsion) forces. Simple 
fractures can be treated with arch bars and 6 weeks of MMF alone.

 y Wire osteosynthesis requires using 24-gauge (0.5-mm) inferior 
boarder wire and MMF.

 y Plate osteosynthesis requires two straight plates or a reconstruction 
plate. The farther apart (superior/inferior) the plates, the more stable 
the fracture site.

 y Reduction can be assisted by inferior border wire or monocortical 
screws/clamp.

 y Mental nerve and tooth root injury must be avoided.

b. Body
 y Simple body fractures can be treated with arch bars and 6 weeks of 
MMF alone. They can also be treated with MMF with miniplate 
fixation.

 y Wire osteosynthesis requires using 24-gauge (0.5-mm) superior 
border wire and MMF.

 y Utilize multiple lag screw fixation of fractures in a saggital plane with 
appropriate overlap. 

 y Plate osteosynthesis requires two straight plates or a reconstruction 
plate. 

 y Complex fractures and edentulous fractures require reconstruction 
plate fixation.

c. Angle
 y Simple fractures can be treated with arch bars and 6 weeks of MMF 
alone.

 y Wire osteosynthesis requires using 24-gauge (0.5-mm) superior 
boarder wire and MMF.

 y Champy showed that functional loading of a simple angle fracture 
creates tension (distraction) on the upper border of the fracture and 
is treated by a tension band. Failure to do this allows the fracture to 
open (Figure 5.15). In the same regard, compression occurs on the 
lower border during functional loading and stabilizes this portion of 
the fractured bone. The Champy miniplate fixation technique extends 
medial to lateral over the external oblique ridge. For additional 
stability, a second inferior border plate via transcutaneous trocar 
technique can be added to the Champy technique or to a superior 
border plate.

 y Complex fractures may require reconstruction plate fixation.  
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d. Condyle 
 y All condylar fractures can be treated closed with MMF and/or with 
functional therapy using immediate function with elastics. 

 y Open access may be external, transoral, or transoral endoscopic-
assisted ORIF. The endoscopic-assisted technique is similar in 
fixation, but requires a learning curve for fragment manipulation and 
one and two plate reduction strategies.  

 y Open techniques may require facial nerve protection using a facial 
nerve stimulator, or monitoring before induction of muscle relaxants 
during general anesthesia.

 y Two techniques for plating are a single 2.0 mandibular plate with two 
screws on each side of the fracture, or two miniplates in triangular 
fashion, one below the sigmoid notch and one along the posterior 
border.  

 y Reduction and manipulation of the fracture are best accomplished 
with a mobile jaw.

e. Additional Considerations
i. Locking versus Nonlocking Plates
Tightening screws on a malformed nonlocking plate will draw the bone 
segments toward the plate, which may affect the occlusion. Locking 
plates do not do this. They also preserve cortical bone perfusion and are 
unlikely to loosen from the plate.

ii. Comminuted Fractures 
Reduce the main fragments by fixing them into occlusion with MMF. 
Then using miniplates, realign the comminuted fragments to establish 
bony continuity before placing the reconstruction plate if indicated.  

Figure 5.15
Insufficient fixation of a 
mandibular fracture can 
result in fixation failure, 
infection, malocclusion, 
and nonunion. Lack of a 
tension band here allows 
muscle pull and occlusal 
forces to open the site.
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iii. External Fixator or Alternative Biphasic Pin Fixation 
External fixator or alternative biphasic pin fixation can be used for bone 
healing. However, neither provides the same degree of stability as 
reconstruction plates. Therefore, they should be considered temporary, 
rather than definitive.    

VI. Prevention and Management of Complications
A. INFECTION PREVENTION
Antibiotics reduce the risk of infection when given in the preoperative 
period, especially in open fractures.32,33 However, antibiotics may not 
improve infection rate in the postoperative period.58,59

Infections are generally oral flora, which are mixed infections containing 
streptococci and anaerobes. Treatment is surgical drainage and 
debridement and prolonged antibiotic therapy. 

Systemic factors include alcoholism, immunocompromised patients, 
and poorly controlled diabetes. Local factors include poor reduction and 
immobilization, poorly closed oral wounds, fractured teeth in the line of 
fracture, diminished blood supply, devitalized tissue, and comminuted 
fractures.  

B. TEETH IN LINE OF FRACTURE  
Removal of teeth in the line of fracture should be evaluated for retention 
first, as studies have shown that most teeth will recover function. Teeth 
with crown fracture and pulp exposure may be retained if emergency 
endodontics is planned. 

Tooth removal is recommended if the tooth is luxated from its socket or 
interfering with fracture reduction, if the tooth or root is fractured, or if 
the tooth has nonrestorable caries or advanced periodontal disease or 
damage.  

A bony impacted third molar can be retained when it stabilizes the 
fracture, but should be removed if partially erupted and associated with 
pericoronitis or follicular cyst formation.60–62

C. DELAyED UNION AND NONUNION  
Delayed union is a temporary condition that may progress to nonunion 
without adequate reduction and immobilization. 

Nonunion is the failure of bone healing between the fractured seg-
ments. It is characterized by pain and abnormal mobility at the fracture 
site following treatment, and occurs in 3–5 percent of fractures. The 
most common cause of nonunion is inadequate reduction and 
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immobilization. Other causes include infection, inaccurate reduction, 
and lack of contact between fragments, traumatic ischemia, and 
periosteal stripping.  

Alcoholism is a major contributor to both delayed union and nonunion, 
combined with poor compliance, poor nutrition, poor oral hygiene, and 
tobacco abuse.    

Treatment of delayed union and nonuntion includes identifying the 
cause, controlling infection, surgically debriding devitalized tissues, 
removing existing hardware, refreshing the bone at fracture ends, 
reestablishing correct occlusion, stabilizing segments with a 2.4 locking 
plate, and grafting autogenous bone.  

D. MALUNION
Malunion is the improper alignment of the healed bony segments. It is 
caused by improper reduction, inadequate occlusal alignment during 
surgery, imprecise internal fixation, or inadequate stability of the 
fracture site. 

Not all malunions are clinically significant. When teeth are involved in 
the malunion, a malocclusion may result.  

Treatment of malunion often requires identification of the cause, and 
then orthodontics for small discrepancies or an open surgical approach 
with standard osteotomies, refracturing, or both.63

E. TMJ ANkyLOSIS
Ankylosis is a process where the mandibular condyle fuses to the 
glenoid fossa. It results from intra-articular hemorrhage, which leads to 
joint fibrosis and eventual ankylosis. Ankylosis may also cause underde-
velopment due to injury of the mandibular growth center.

Ankylosis can be prevented by using shorter periods of MMF (2–3 
weeks) and physiotherapy. Treatment may require additional surgery  
in the form of a gap arthroplasty or total alloplastic joint replacement.

F. TRIGEMINAL (FIFTH) NERVE INJURy
The fifth nerve, or inferior alveolar nerve and its branches, is the most 
commonly injured nerve in mandibular fracture. The deficit is numbness 
or other sensory changes in the lower lip and chin. Most of the sensory 
and motor functions of these nerves improve and return to normal with 
time. Iatrogenic injury must be avoided when treating fifth nerve injury.

G. FACIAL (SEVENTH) NERVE INJURy
Seventh nerve assessment in the severely traumatized patient may be 
difficult if the patient is obtunded and facial nerve testing is limited to 
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observing grimacing with painful stimulation. The nerve can be injured 
anywhere throughout its course.  

Three major areas of concern for facial nerve injury is to the main trunk 
in the region of the condylar neck, marginal mandibular nerve injury in 
the submandibular approach, and frontal branch injury in the preauricu-
lar approach to the condyle.  

Facial nerve monitoring should be considered on open approaches to 
avoid further injury.   

H.  FIXATION FAILURE 
Fixation failure results in fracture mobility that can lead to nonunion, 
malunion, or infection. Causes include insufficient fixation, fracture of 
the plate, loosening of the screws, and devitalization of the bone around 
the screws (Figure 5.15).  

VII. Pediatric Mandibular Fractures 
A. PEDIATRIC DENTAL AND SkELETAL ANATOMy 
The dentition (Figure 5.16) and mandible (Figure 5.17) in children are 
very different from those in adults. Pediatric teeth have poor retentive 

Figure 5.17
Differences between the adult and pediatric mandible 
include size, shape, and high cancellous-to-cortical 
ratio, making the pediatric mandible more flexible.

Figure 5.16
Differences in crown 
and root structure 
between permanent 
and deciduous teeth.
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qualities, the roots are short and narrow, and the crowns have reduced 
retention contours, making them poor candidates for circumdental wire 
fixation. The pediatric mandible fracture patterns are due to mixed 
dentition developing permanent tooth buds, and to high greenstick 
pathologic fractures due to the high cancellous-to-cortial-bone ratio, 
giving the pediatric mandible more elasticity.64–66 

A child’s condyle is the growth center for the mandible. Thus, trauma or 
iatrogenic injury may cause growth retardation, malocclusion, and facial 
asymmetry.   

B. FREqUENCy OF PEDIATRIC MANDIBULAR FRACTURES 
Although less frequent than in adults and second to nasal fractures, 
mandibular fractures are the most common facial fracture reported in 
hospitalized pediatric trauma patients.67–70 The impact is usually 
absorbed by the large skull. 

Children ages 6–15 have a higher percentage of luxation, avulsion, 
fractures, and dislocations. Mandibular fractures are rare in children 
under 5 years. MacLennan has shown under 6 years at 1 percent,67 
children aged 6–11 at 5 percent,68 and under 16 years 7.7 percent.69

The distribution between the sexes is similar to a 2:1 male predomi-
nance for all mandibular fractures and an 8:1 predominance for condylar 
fractures. 

C. MANAGEMENT OF PEDIATRIC MANDIBULAR FRACTURES
Closed reduction is recommended for mandibular fractures to prevent 
damage to the developing permanent dentition.71 Dental impressions 
and dental model surgery may be necessary to build a lingual splint to 
reduce and immobilize pediatric mandibular fractures. If wire osteosyn-
thesis is required, it should be limited to the inferior boarder of the 
mandible.

Condyle fractures in children are best managed by closed reduction to 
avoid joint injury and growth retardation sequella.72 Early physiotherapy 
in 7–10 days will avoid restriction of joint movement.73  

1. Imaging Pediatric Mandibular Fractures
a. Mandibular Series

 y Lateral oblique—View from the condyle to the mental foramen.
 y Posteroanterior (PA)—View of the ramus, angle, and body.
 y Reverse Towne (PA)—Medial/lateral displacement of condylar 
fractures. Better than Panorex in acute care setting.
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b. Panorex
Panorex is difficult in the critically injured and uncooperative. It is the 
study of choice for mandible fractures. 

c. CT Scanning
CT scanning provides a thin cut with three-dimensional and multiplanar 
reconstructions. It is especially useful for TMJ evaluation. 

d. Occlusal Views
Occlusal views are used for evaluating symphyseal displacement.

e. Periapical Radiographs
Periapical radiographs are used for evaluating root and alveolar 
fractures.

2. Treating Pediatric Mandibular Fractures
The general management principles for treating pediatric mandibular 
fractures are similar to those for adults, but differ because of the mixed 
dentition. Restoration of occlusion, function, and facial balance is 
required for successful treatment. The developmental growth of the 
child’s face must be taken into consideration.74–77 Proper treatment may 
prevent complications, such as growth disturbance and infection. 

 y Younger than 2 years—Before age 2, a child’s jaws are often edentu-
lous. Mandibular fracture would require an acrylic splint fixed with 
circummandibular wires. If immobilization of the jaw is necessary, the 
splint may be fixed to both occlusive surfaces, with both circumman-
dibular wires and wires through the pyriform aperture.78,79 

 y 6–12 years—At ages 2–5 years, deciduous teeth are present and 
conical in shape (Figure 5.17). Interdental wiring may be used for 
fixation. Arch bars are difficult to secure below the gum line, and may 
require resin to attach wire for fixation.   

 y 6–12 years—In this age group, the mixed dentition, primary teeth are 
resorbing and often are loose. In, children 5–8 years, deciduous 
molars may be used for fixation, and in children 7–11 years, the 
primary molars and incisors may be used for fixation. When dentition 
is not available, splints may be used.  

 y 9–12 years—In this age group, MMF using arch bars is possible, 
because enough permanent dentition is present.  

Healing in children is rapid and often requires 10–20 days of immobili-
zation. Delay in treatment may require callus removal for proper 
reduction. When ORIF is necessary the use of monocortical screws 
should be considered at the inferior mandibular border to prevent 
damage to developing permanent dentition. Resorbable polylactic and 
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polyglycolic acid plates and screws may reduce the long-term implant 
related complications.44,80–82 

3. Treating Pediatric Condylar Fractures
Pediatric condylar fractures are rare, occurring in 6 percent of children 
younger than 15 years.81

Condylar fractures are classified into three groups: (1) Intracapsular 
(articular cartilage) condylar fractures; (2) high condylar fractures, 
which occur above the sigmoid notch; and (3) low subcondylar frac-
tures, which usually are greenstick fractures in children and are the 
most common type of pediatric mandibular fracture overall.  

 y Younger than 3 years—In children younger than 3 years, the condylar 
neck is short and thick (Figure 5.17). Traumatic forces generally 
concentrate on the articular cartilage. Injuries to the articular carti-
lage may cause hemarthrosis, subsequent bony ankylosis, and affects 
mandibular growth. Early range of motion is important in preventing 
this complication. 

 y Younger than 5 years—In children younger than 5 years, crush injuries 
to the articular disk are more common. 

 y Over 5 years—In children over 5 years, simple neck fractures are more 
common. Most are treated nonoperatively with early treatment, 
including analgesics, soft diet, and progressive range-of-motion 
exercise.

a. Immobilization in MMF
Comminuted and displaced fractures of the head and condyle are 
immobilized in MMF for 2 weeks. Bilateral fractures causing open bite, 
severe movement limitation, or deviation are immobilized in MMF for 
2–3 weeks. This is followed by 6–8 weeks of guiding elastics to counter-
act posterior ptergomasseteric muscle sling pull that shortens the 
posterior mandible and opens the bite anteriorly.

b. Open Reduction
With similar indications as adults, open reduction is indicated for (1) 
dislocation of the mandibular condyle into the middle cranial fossa, (2) 
condylar fractures prohibiting mandibular movement, and (3) in some 
cases, bilateral condylar fractures causing reduced ramus height and 
anterior open bite. However, for most bilateral condylar fractures, 
immobilization only is recommended. Depending on the fracture site, 
the open surgical approach to the pediatric condyle is similar to that of 
the adult condyle.
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4. Treating Pediatric Body and Angle Fractures
 y Greenstick fractures are managed with soft diet and pain control. 
 y Minimal to moderate displacement is treated with MMF with or 
without elastics.

 y Angle fractures cannot be treated with dental splints. 
 y An extraoral open reduction approach may be indicated for severe 
displacement. 

5. Treating Pediatric Dentoalveolar Fractures
Dentoalveolar injuries range from 8 percent to 50 percent of pediatric 
mandibular fractures.

a. Primary Teeth
Replacement of primary teeth is unnecessary. Primary teeth act as 
space holders for the permanent dentition. Space-holding appliances 
may be needed after the premature loss of primary teeth in trauma.

b. Permanent Teeth
 y Permanent teeth should be reinserted within 2 hours. The teeth may 
be transported in saline or milk. 

 y Single or multiple teeth may be fixated with wire-acid etch composite 
splinting using stainless steel wire. Care should be take to avoid the 
gingiva and the opposing teeth (Figure 5.12).

 y The fractured segment may be reduced, and the patient is placed in 
MMF.   

 y Large fractured segments may require plate-screw fixation, if this is 
possible without injuring the teeth. 
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