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Course Objective
The purpose of this course is to provide dental profes-
sionals with a deeper understanding of and appreciation 
for oral and maxillofacial trauma.

Learning Objectives
Upon completion of this course, you should be able to:

 1. Outline the diagnosis and treatment of  
traumatic injuries to permanent teeth  
with completely formed (mature) roots.

 2. Discuss the unique issues associated with  
assessing and treating traumatic injuries  
to permanent teeth with open apices.

 3. Describe the assessment and treatment  
of traumatic injuries to deciduous teeth.

 4. Effectively evaluate and treat root fractures  
in deciduous and permanent teeth.

 5. Review the appropriate assessment and  
management of luxation injuries to  
permanent and deciduous teeth.

 6. Describe the oral implications of traumatic  
injuries to other structures within the oral  
and maxillofacial complex, particularly  
fractures of the mandible.

 7. Outline the most common traumatic injuries 
that occur to the structures of the oral and  
maxillofacial complex due to child abuse  
or domestic violence.

Sections marked with this sym-
bol include evidence-based practice 
recommen dations. The level of evi-
dence and/or strength of recommenda-
tion, as provided by the evidence-based 

source, are also included so you may determine the 
validity or relevance of the information. These sections 
may be used in conjunction with the course material 
for better application to your daily practice.
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INTRODUCTION

Dentistry is usually equated with restorative treat-
ments for carious lesions, nonsurgical and surgical 
treatment of periodontal disease, the prosthetic 
replacement of missing teeth, oral surgery, and 
endodontic treatment of teeth with pulpal inflam-
mation or infection. The treatment of teeth that 
have undergone varying degrees of fracture from 
a traumatic incident, the reduction of fractured 
bones in the oral and facial regions, and the 
treatment of lacerated tissues within the oral and 
maxillofacial complex are not often encountered in 
the daily practice of dentistry. However, traumatic 
injuries to the teeth, the soft tissues within the oral 
cavity and perioral structures, and the underlying 
bone require dental intervention to preserve the 
teeth involved and to repair osseous and soft tissue 
defects. Prompt treatment allows form, function, 
and cosmetics to be restored and an optimal quality 
of life maintained for the patient.

The restoration of fractured teeth and roots can 
involve general dentists, endodontists, pedo-
dontists, and periodontists, while fractures of the 
mandibular or maxillary arches are treated by oral 
surgeons in a hospital setting. Cases of complex 
trauma to the oral and facial region may also 
require the involvement of general surgeons, plastic 
surgeons, oral surgeons, and oral and maxillofacial 
prosthodontists, depending on the severity of the 
injury and the structures and tissues involved.

This course will highlight some of the most com-
mon traumatic injuries involving the teeth, facial 
bones, oral mucosa and perioral tissues, and the 
contiguous structures that comprise the oral and 
maxillofacial complex. Treatment guidelines for 
these cases will be discussed, but they are not a 
substitute for the clinician’s independent diag-
nostic skills and clinical ability to assess and treat 
patients. Referrals to specialists may be necessary.

TRAUMATIC INJURIES 
TO TEETH: GENERAL 
CONSIDERATIONS

Teeth may sustain damage of various degrees from 
traumatic injuries. The magnitude, direction, 
and duration of force applied to the teeth, the 
pre-existing condition of the teeth involved, the 
amount of alveolar bone supporting the teeth, the 
age of the patient, and incidents of prior trauma 
to the affected teeth are among the factors that 
may influence the extent to which the teeth are 
damaged. Unfortunately, the impact absorbed by 
the teeth and the supporting alveolar bone may be 
severe enough to render them nonrestorable, with 
extraction(s) of the involved teeth the only option. 
In these cases, replacement of the affected teeth 
via fixed or removable prosthetics will comprise 
the treatment plan.

The treatment of traumatized teeth that are 
restorable will depend on the degree to which 
the crown, root, and supporting alveolar bone are 
damaged. The selection of restorative procedures 
will also reflect the stage of tooth development, as 
the treatment for deciduous (primary) teeth will 
differ from the approach for permanent teeth. For 
permanent teeth, the stage of root development 
will dictate the initial and long-term restorative 
treatment. This course will review the different 
treatment options available for the restoration of 
teeth with varying degrees of trauma at different 
stages of development.

The treatment of traumatized teeth requires prompt 
corrective action. It may consist of a procedure as 
conservative as a composite restoration to repair a 
small fractured portion of enamel of a single mature 
permanent tooth. However, complex cases can 
involve multiple traumatized teeth with or without 
pulpal involvement, fracture of alveolar bone, and/
or damage to the oral mucosal tissues. Because the 
initial treatment provided for traumatized teeth is 
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a major factor for the short- and long-term prog-
nosis, it is imperative that the practitioner has the 
clinical ability to provide the appropriate level of 
treatment for the involved teeth and adjacent oral 
and maxillofacial structures.

Children and adolescents with traumatized teeth 
can pose unique challenges. Patients in this age 
group may be in the “mixed dentition” stage, in 
which there is coexistence between newly erupted 
permanent teeth with incompletely developed 
roots and deciduous teeth. Inappropriate treatment 
of traumatized deciduous teeth with root anatomy 
that has not undergone the characteristic resorp-
tion that prepares them for their exfoliation and 
replacement by a permanent successor can lead to 
their premature loss and to damage of the crown of 
the underlying permanent tooth. Given this range 
of complexities, it is essential that each clinician 
performs an honest self-appraisal of his or her abil-
ity to successfully treat such trauma. Those who 
lack the necessary expertise should consider referral 
to another practitioner with demonstrated success 
in the treatment of traumatized teeth. Specialists 
such as pedodontists may provide the restorative 
and pulpal therapy for children and adolescents, 
especially those in the mixed dentition stage. 
These clinicians also have the expertise to provide 
sedation for pediatric patients who present with 
pain and a high level of anxiety subsequent to the 
traumatic injury of their teeth. Involvement of an 
endodontist may also be considered if the injuries 
to the pulp of teeth in any stage of development 
are beyond the abilities of the general dentist. Oral 
surgeons should be consulted when the fracture of 
the tooth or root is below the osseous crest, render-
ing it nonrestorable and complicated to extract.

Patients who have experienced trauma to the oral 
and maxillofacial complex may present to the office 
in a highly emotional state and with a great deal 
of pain. Even in emergency circumstances, initial 
protocols used before the initiation of dental treat-
ment for any patient should not be abandoned. An 

initial medical history should be obtained for new 
patients and updated for existing patients. Patients 
who are minors by law require the consent of a 
parent or legal guardian before any treatment for 
the traumatized teeth begins. Clinicians should 
also be observant of injuries to other areas of the 
body that would require the immediate referral 
of the patient to the hospital emergency depart-
ment. This is especially true if there are signs such 
as slurred speech, dizziness, difficulty maintaining 
consciousness, and nausea and vomiting, which 
could be symptoms of a traumatic brain injury. If 
the patient is medically stable, the next step is to 
determine whether treatment of the traumatized 
teeth is within one’s clinical capabilities or if 
referral of the patient to another practitioner or 
specialist is warranted.

TRAUMATIZED PERMANENT 
TEETH WITH COMPLETELY 
FORMED (MATURE) ROOTS

Injuries to the oral and maxillofacial complex 
constitute 5% of the injuries for which patients 
seek emergency dental treatment, with this figure 
approaching 20% for children [1]. The most com-
mon cause of injuries to permanent teeth is acci-
dental falls, followed by motor vehicle accidents, 
violent encounters, and sports injuries [2]. This 
section will discuss the structural damage of the 
teeth resulting from trauma, from least to most 
extensive. While the ideal outcome is to retain 
and restore traumatized teeth, those with extensive 
damage requiring endodontic treatment, periodon-
tal (crown-lengthening) surgery, and build-ups 
with or without posts prior to the fabrication of 
a crown involve a substantial monetary invest-
ment, which may be beyond the financial means 
of some patients. In such cases, extraction of these 
potentially restorable teeth and the placement of a 
removable prosthesis provide a means to eliminate 
pain and restore function and cosmetics.
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Any tooth may be injured during a traumatic 
incident; however, the position of the maxillary 
anterior teeth—the central and lateral incisors 
and the canines—make them most vulnerable to 
damage. Regardless of the teeth involved, the fol-
lowing discussion of the level of damage sustained 
and the corresponding treatment protocols apply.

INFRACTIONS
An infraction is the least severe damage evident 
on a traumatized tooth, featuring small cracks or 
craze lines with minimal depth and no lost enamel. 
Radiographs of the tooth appear normal, and the 
tooth is generally asymptomatic. Repeated trau-
matic incidents to the same tooth may result in 
a coalescence of these small cracks, which may 
then unite to form larger cracks and fracture of 
the enamel. Because no tooth structure is lost, 
restorative treatment is not needed, but areas with 
larger cracks may be etched and sealed with resin 
to prevent the development of stains and discolor-
ation [3]. The prognosis for the retention of teeth 
with infractions is usually favorable, as is the pulpal 
response to the trauma. As the force that causes 
infractions is usually not of a magnitude that would 
compromise or sever the neurovascular supply of 
the tooth, pulpal complications are rare.

UNCOMPLICATED FRACTURES
Uncomplicated crown fractures may involve the 
enamel or both the enamel and the dentin, but 
do not involve the pulp. On the other hand, 
complicated crown fractures affect the enamel and 
dentin and result in exposure of the pulp. Clas-
sification systems to describe the degree to which 
the clinical crown of a tooth has been fractured 
as a result of trauma have been developed by Ellis 
and Davey and Andreasen [4; 5]. The Ellis and 
Davey system only describes permanent teeth, 
while the Andreasen classification is applicable to 
both deciduous teeth and permanent teeth [4; 5].

A simpler system, adapted from Ellis and Davey’s 
original system, was created in the 1980s [6]. This 
system involves just four main categories: uncom-
plicated fractures that involve only the enamel; 
uncomplicated fractures that involve the dentin 
and enamel; complicated fractures that involve 
the dentin, enamel, and pulp; and loss of the entire 
crown.

Fractures of the Enamel
Uncomplicated enamel fractures involve portions 
of the enamel only, without the involvement of 
the underlying supporting dentin. In these cases, 
the loss of enamel is evident clinically and radio-
graphically. The extent of tooth structure loss can 
vary from small portions to the entire incisal edge 
of anterior teeth or major portions of the enamel 
of the cusps of posterior teeth. If the fractured 
segment of the tooth cannot be located and the 
adjacent labial or buccal mucosa has sustained an 
injury, a radiograph of the contiguous soft tissues 
should be taken to determine if the tooth fragment 
has become embedded within the tissue. Tooth 
fragments found within the adjacent soft tissue 
should be removed to prevent the development 
of a foreign body reaction or infection.

Treatment for fractured areas of enamel is com-
mensurate with the extent of tooth loss. An 
intact segment of fractured enamel can be bonded 
directly back to the area of the tooth from which 
it was lost, or composite restorations may replace 
fractured areas that lack an intact enamel seg-
ment for bonding. Restoring enamel fractures that 
involve the entire incisal edge of the anterior teeth 
can present a cosmetic and restorative challenge. 
An edge-to-edge anterior occlusion, whereby the 
incisal edges of the maxillary and mandibular teeth 
lack the appropriate overlap and occlude directly 
against each other, can generate considerable force 
during functional excursions, making these restora-
tions susceptible to fractures. Parafunctional habits 
such as bruxing (grinding) can also increase the 
risk of damage to restorations of the incisal edges 
of anterior teeth. Complicating circumstances such 
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as these may require the use of less conservative 
restorations, such as porcelain veneers or crowns. 
These teeth are usually asymptomatic, but pulpal 
complications can occur if the traumatic force was 
enough to compromise the neurovascular supply 
to the tooth.

Fractures of the Enamel and Dentin
Uncomplicated crown fractures involving both 
the enamel and the dentin but not the pulp rep-
resent a progressive loss of tooth structure. The 
involvement of the dentin increases symptomol-
ogy, complicates the ability to restore the tooth, 
and increases the chance of pulpal inflammation 
and degradation, for which endodontic therapy 
may be required.

When the crown of a tooth is traumatized such that 
the fracture exposes the dentin, fluid movement 
within the dentinal tubules stimulates a sensory 
response from the intradental A-type nerve fibers 
(A beta and A delta), the endings of which lie 
near the junction of the dentin and the pulp [7]. 
This stimulatory effect causes pain proportionate 
to the amount of dentin exposed and the proximity 
to the pulp. If dentin is only minimally exposed, 
there will be fewer and less severe symptoms than 
a fracture that exposes a large surface area of den-
tin or the deepest layer of dentin near the pulp. 
Bacterial infiltration into the newly exposed den-
tinal tubules can also stimulate an inflammatory 
response; therefore, it is imperative that fractures 
that extend into the dentin are restored promptly.

Composite restorative materials used today bond 
more strongly to enamel than to dentin. Fractures 
that involve the extensive loss of enamel and the 
subsequent reliance on bonding to dentin can 
result in an inadequate bond strength, a lack of 
retention, and ultimate failure of the restoration. 

The placement of a base such as calcium hydroxide 
should be considered prior to the restoration of 
teeth when an uncomplicated enamel-dentin frac-
ture terminates within 1 mm of the pulp. Calcium 
hydroxide should be placed with a thickness of 0.5 
mm, and because water solubility is a potential 
weakness of this material, it should be covered 
with another material.

A fluoride-containing material, such as glass iono-
mer, may be used as a liner and placed over the 
calcium hydroxide base, with the release of fluoride 
utilized as a mechanism for desensitization. Glass 
ionomers used for this purpose can also be etched 
with phosphoric acid prior to the placement of the 
composite resin restoration as a means of increasing 
the bond strength of the restoration to the tooth. 
It is critical that the glass ionomer liner is rinsed 
thoroughly after it is etched with phosphoric acid, 
as an acidic residue absorbed into the liner may 
cause post-procedural sensitivity [8].

Crowns should be considered when the fractured 
tooth has sustained extensive coronal damage 
and there is insufficient tooth structure to retain 
a composite restoration. Because the extent of 
pulpal involvement may be unclear in teeth that 
have sustained uncomplicated enamel-dentin 
fractures, temporary crowns may be used to pro-
tect the remaining tooth structure. If endodontic 
therapy is needed, the temporary crown can easily 
be removed and re-cemented to accommodate the 
needs of root canal therapy. If a permanent crown 
is cemented upon a traumatized tooth that subse-
quently requires endodontic therapy, accessing the 
tooth through the crown can lead to problems such 
as fracture of the porcelain component, requiring 
the fabrication of a new crown.
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COMPLICATED FRACTURES
Complicated fractures involve the enamel and den-
tin with a direct exposure to the pulp. The treat-
ment options for these teeth are dependent upon a 
few critical factors. The greater the amount of time 
that has elapsed between the traumatic exposure 
of the pulp and the initiation of treatment, the 
greater the risk and extent of bacterial contamina-
tion of the pulp by the resident oral bacteria. The 
inflammatory response of the pulp after a prolonged 
bacterial infiltration may not be remediable and 
may lead to irreversibly inflamed pulp or necrosis 
that requires endodontic therapy to alleviate the 
symptoms. The size of the pulpal exposure will also 
be consequential in teeth with complicated frac-
tures. Smaller exposures cause less direct trauma to 
the pulp and provide a smaller portal of entry for 
bacterial contamination as compared with larger 
pulpal exposures. The pre-existing condition of the 
traumatized tooth is another consideration. Teeth 
with unrestored carious lesions or deep carious 
lesions restored in close proximity to the pulp may 
result in an exacerbation of symptoms as a result 
of traumatic injury to the pulp that can only be 
rectified by endodontic therapy.

Complicated fractures in teeth without pre-existing 
conditions may be restored with more conservative 
approaches than root canal therapy; direct pulp 
capping is one possible modality of treatment. This 
procedure involves placing a dressing in order to 
preserve the health of the pulp. This should only 
be attempted if there are no signs or symptoms 
of severe pulpal disease [9]. The gold standard 
material for pulp capping is calcium hydroxide 
[10]. With its high pH and strongly alkaline 
chemical designation, calcium hydroxide exerts a 
bactericidal effect upon microbial contaminants 
in the dentin and the pulp through the release 

of hydroxide ions [11]. Although beneficial, this 
property alone is not enough to heal and preserve 
the vital pulp. The initial response of the pulp to 
the alkalinity of calcium hydroxide is inflammatory, 
after which reparative cells emerge. These cells 
undergo a differentiation process and are consid-
ered odontoblast-like cells. They ultimately form 
a reparative dentin bridge at the site of the pulp 
exposure [12]. The ability of calcium hydroxide to 
extract growth factors from the dentin matrix is 
another feature that supports the production of a 
physical barrier at the site of the traumatic pulpal 
exposure [13].

The long-term success of the direct pulp capping 
technique depends upon several factors. The 
most important of these are the size of the initial 
exposure, the time elapsed before the pulp cap is 
applied, the pre-existing condition of the tooth, 
and the occlusal forces that are applied to the 
tooth. The variability and interplay among these 
factors impact the long-term success rates for this 
technique, which range considerably.

Although calcium hydroxide remains the most 
popular and widely known of the direct pulp cap-
ping agents, mineral trioxide aggregate (MTA) 
is another agent that has become popular since 
its approval for use by the U.S. Food and Drug 
Administration in 1998 [14]. Some studies have 
suggested that MTA is a better pulp capping agent 
than calcium hydroxide as it is associated with a 
lesser inflammatory response upon its placement 
and it forms a stronger dentin bridge in a shorter 
time than calcium hydroxide [15]. While addi-
tional comparative studies are needed to further 
evaluate these direct pulp capping materials, one 
meta-analysis found that MTA has a higher success 
rate and results in less pulpal inflammatory response 
than calcium hydroxide [16].
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In addition to MTA, calcium silicate-based materi-
als have gained in popularity due to their resem-
blance to MTA and their applicability in instances 
where MTA is indicated. One calcium silicate-
based product (Biodentine) became commercially 
available in 2009. Biodentine has a wide range of 
applications including pulp capping. Studies of the 
product are generally favorable, although accumu-
lation of long-term clinical trial data is needed [17].

The most frequent criteria by which long-term 
success is evaluated for a direct pulp cap inter-
vention are lack of patient-reported symptoms, 
positive tests for pulp vitality, and the lack of 
the development of an apical lesion secondary to 
necrotic pulp (evident on x-ray). Patients should 
be advised that root canal treatment is always a 
possibility for teeth that require direct pulp caps 
after traumatic injury, even if there is a protracted 
lack of symptoms. Before endodontic therapy is 
begun, the teeth should be examined carefully for 
cracks or fractures that could preclude the ability 
to obtain a successful result.

TRAUMATIZED PERMANENT 
TEETH WITH OPEN APICES

When the permanent teeth of children and ado-
lescents are injured, the approach to treatment is 
different than the approach for permanent teeth 
with complete root development. The Andreasen 
classification of crown fractures still applies to these 
teeth. However, the pulp chamber of immature 
permanent teeth occupies a larger volume of the 
clinical crown and is closer to the exterior surface 
of the tooth compared with the same tooth of an 
adult. Thus, what would be an uncomplicated 
fracture in an adult could be a complicated fracture 
with pulpal involvement in a child or adolescent.

Uncomplicated fractures of permanent teeth with 
open apices are generally amenable to treatment 
by the placement of composite restorations. Com-
plicated fractures involving the pulp in teeth in 
which the root apex is still open present unique 
challenges. The initial concern is the alleviation 
of the pain that accompanies the traumatic injury 
and restoration of the function and cosmetics of 
the tooth. The ultimate challenge is to maintain 
the vitality of the pulp, which is essential in the 
completion of the development of the root, the clo-
sure of its apex, and the developing and thickening 
of the walls of the root canal. If the pulp becomes 
necrotic, the tooth will not complete the matura-
tion process and will be more vulnerable to fracture 
compared with teeth with fully developed roots.

Treatment options for complicated fractures of 
incompletely developed permanent teeth with 
vital pulps and open apices depend on the extent 
to which the pulp has been exposed. Apexogen-
esis may be used to maintain the vitality of an 
exposed pulp of an immature permanent tooth 
as it promotes physiologic development and the 
closure of its apex [18]. Direct pulp capping with 
either calcium hydroxide or MTA followed by the 
placement of a definitive restoration is the most 
conservative approach [19]. The pulp may heal 
and allow root development to complete with no 
further endodontic treatment required. Patients 
with complicated fractures in immature permanent 
teeth who are treated with direct pulp capping 
should be monitored for signs of pain, swelling, or 
sensitivity to percussion. Radiographs should be 
taken on a periodic basis to determine if the root 
development and apical closure are commencing 
as expected. Even if root formation and apical clo-
sure progress, there is a possibility that endodontic 
treatment will be necessary in the future.
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Complicated fractures that result in large areas of 
exposed pulp will not be amenable to the direct 
pulp capping technique. In these cases, a partial 
pulpotomy is more appropriate. This technique 
features the removal of 2–3 mm of the exposed 
pulpal tissue from the coronal aspect of the tooth, 
with a biologically compatible dressing placed 
over the remaining pulp tissue [20]. The objective 
of this technique is to preserve the vitality of the 
remaining pulpal tissue to allow for root develop-
ment and apical closure, after which conventional 
endodontic therapy may be completed. The bio-
compatible material most frequently used to cover 
the coronal aspect of the pulpal tissue after a partial 
pulpotomy is calcium hydroxide. This material has 
some disadvantages, including a high solubility in 
oral fluids, inability to adhere to dentin, and the 
possibility of tunnel defects in the reparative dentin 
bridge allowing bacterial infiltration into the pulp 
[21]. MTA has seen increasing use for partial pulp-
otomy procedures, as it is biocompatible, provides 
a good seal, and maintains an extended high pH 
with associated bactericidal effects [22; 23]. Each 
material has its merits, and practitioners should 
determine which is most appropriate for the given 
clinical situation based on the success of their own 
experience coupled with clinical trials and updated 
research.

Direct pulp capping or partial pulpotomy tech-
niques are not always successful in maintaining 
the vitality of the pulp. Large pulpal exposures 
and/or an extended length of time between the 
traumatic incident and the initiation of therapy 
may result in extensive bacterial contamination 
of the pulp chamber and ultimately necrosis of 
the pulp. If the immature permanent tooth has 
an open apex and is nonvital, apexification is 
indicated. This procedure is designed to induce 
the formation of a calcified apical barrier, which 
provides a definitive apical stop for a conventional 
root canal filling material, such as gutta-percha. 

Apexification involves removal of the coronal and 
non-vital tissue within the root and placement of 
an intra-canal medication (e.g., calcium hydrox-
ide or MTA) to disinfect the canal space [24]. It 
is imperative that the temporary restoration that 
covers the access to the coronal pulp and canal has 
an adequate seal to prevent bacterial infiltration 
and reinfection. A definitive restoration such as 
a composite resin is then used to seal the access. 
The time to achieve apexification can range from 
6 to 18 months, during which three-month recall 
appointments are necessary to monitor progress 
[25]. The development of a calcified barrier can be 
confirmed by radiographs or by the tactile sensa-
tion of a definitive apical stop as perceived by an 
endodontic instrument (e.g., a size 35 endodontic 
file). Conventional endodontic treatment may 
be completed after the apical barrier has been 
established. Patients should be advised that this 
procedure will not allow the root canal walls to 
develop and thicken, so the tooth and the root 
will remain more susceptible to fracture. Patients 
who engage in sports or any athletic activity should 
wear a protective mouth guard to decrease the 
potential for injury.

TRAUMATIZED  
DECIDUOUS TEETH

Among the deciduous teeth, the anterior teeth are 
most commonly damaged during oral and maxil-
lofacial trauma. The restoration of traumatized 
deciduous teeth reflects their unique anatomy. 
Compared with permanent teeth, deciduous teeth 
have thinner enamel and dentin and larger pulp 
chambers, with pulp horns that can extend fur-
ther toward the external surface of the tooth. The 
roots of deciduous teeth are narrower in a mesial-
to-distal direction, and those of the deciduous 
molars have slender curvatures over the permanent 
bicuspids. The decision to restore a traumatized 
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deciduous tooth should take into consideration 
its life expectancy, especially when a complicated 
fracture involves the pulp. Teeth that are trauma-
tized and painful and expected to be exfoliated 
soon should be extracted; those with an extended 
life expectancy should be restored.

Composite restorations may be used to restore 
deciduous teeth with uncomplicated fractures of 
the enamel with or without damage to the den-
tin. Larger uncomplicated fractures of anterior 
teeth may be restored with composite resin strip 
crowns, while stainless steel crowns are an option 
for posterior teeth.

Complicated fractures of deciduous teeth with 
small pulpal exposures may be treated with direct 
pulp capping with either calcium hydroxide or 
MTA applied directly to the exposure. Compli-
cated fractures that involve large segments of the 
coronal pulp are beyond the therapeutic limits 
of the direct pulp capping technique; pulpotomy 
with placement of a long-term restoration is rec-
ommended in these situations [26]. If treatment is 
delayed or inadequate, traumatized deciduous teeth 
with pulpal involvement may become necrotic and 
develop an abscess or cellulitis, which is painful 
for the patient and may damage the underlying 
permanent tooth.

Methods such as apexification, apexogenesis, pulp 
capping, and pulpotomy are exacting procedures, 
and their success or lack thereof will influence the 
development of permanent teeth and the ability 
to retain deciduous teeth until they are ready to 
exfoliate. Clinicians who do not have the appropri-
ate experience in this area should refer patients to 
a pedodontist or an endodontist.

According to the American Academy of 
Pediatric Dentistry, the presence of a root 
tip should not be regarded as a positive 
indication for its removal. The dilemma  
to consider when managing a retained 
primary tooth root is that removing the 

root tip may cause damage to the succedaneous tooth, 
while leaving the root tip may increase the chance 
for postoperative infection and delay eruption of the 
permanent successor. Radiographs can assist in the 
decision process. Expert opinion suggests that if the 
fractured root tip can be removed easily, it should  
be removed.

(https://www.aapd.org/media/Policies_Guidelines/ 
BP_OralSurgery.pdf. Last accessed June 14, 2021.)

Level of Evidence: Expert Opinion/Consensus 
Statement

ROOT FRACTURES  
OF DECIDUOUS AND 
PERMANENT TEETH

Trauma to the teeth may cause fractures of the root 
in addition to complicated and uncomplicated 
fractures of the crown. As noted, anterior teeth are 
most frequently involved in oral and maxillofacial 
trauma, and when root fractures occur in decidu-
ous anterior teeth, the prognosis is generally poor.

Deciduous incisors have roots that are narrower 
and smaller than their permanent successors, and 
fractures that extend onto the root surface will 
leave minimal residual root structure with which 
predictable pulpal and restorative therapy may be 
completed. In most cases, deciduous teeth with 
root fractures are best treated by extraction. The 
ability to obtain an adequate surgical purchase of 
the remaining segment of the deciduous tooth can 
be a challenge, especially if the fracture extends 
below the gingival margin at an oblique angle. 
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The extraction of any deciduous tooth entails a 
meticulous approach to ensure that its permanent 
successor it is not damaged. The ability of the 
pediatric patient to withstand a surgical procedure 
is another consideration. If any of these factors 
present a problem for the practitioner, referral to 
a pedodontist or an oral surgeon is appropriate, 
especially if the patient requires sedation.

The roots of permanent teeth are larger and more 
able to withstand traumatic forces compared with 
those of deciduous teeth. However, the roots of 
permanent teeth may still be fractured, and the 
amenability of these teeth to restoration depends 
upon the extent and location of the fracture, the 
pre-existing condition of the tooth, and the current 
periodontal condition for the tooth.

Root fractures in permanent teeth are usually an 
extension of a fracture through the enamel and 
dentin; the pulp may or may not be involved. Root 
fractures are uncommon, but when they do occur, 
68% involve the maxillary central incisors and 
27% involve the maxillary lateral incisors [27].

Vertical fractures are less common and have the 
worst prognosis, as they divide the tooth into 
mesial and distal or buccal and lingual halves. 
Tooth structure separated in this fashion is not 
amenable to endodontic treatment; the vertical 
fracture will not permit a hermetic seal or place-
ment of a crown. Permanent teeth with vertical 
fractures are usually extracted, because the struc-
tural integrity of the tooth is irreversibly compro-
mised. These extractions can be difficult, as the 
fractured segments offer an inadequate purchase 
for instrumentation and the remaining root frag-
ment may be several millimeters below the osseous 
crest. Preservation of the alveolar ridge is essential 
if implants or removable prosthetics will be used 
to replace the extracted tooth or teeth, and clini-
cians should use a surgical technique to retrieve the 
fractured segments that minimizes the resection of 
bone but allows for adequate access and removal 
of the fractured roots.

Horizontal root fractures are the most common 
type and commonly occur in the maxillary ante-
rior region, usually in the central incisors [28]. 
Horizontal root fractures are classified according to 
several features, including the extent of the damage 
and the location of the fracture. The extent of the 
fracture(s) is categorized as either single, multiple, 
or comminuted (pulverized), the last of which is 
associated with a poor prognosis for retention of the 
tooth. Partial or total fractures refer to the extent 
that the coronal fragment is dislocated. If the 
fractured coronal segment is in alignment with the 
rest of the root, the fracture is not displaced; those 
that lack alignment are considered displaced frac-
tures. The location of the fracture is also subject to 
classification. Those that occur from the occlusal/
incisal edge to the alveolar crest are zone 1 frac-
tures, (analogous to a crown fracture) while zone 
2 fractures are located between the alveolar crest 
of bone and 5 mm below this level (i.e., a cervical-
root fracture). Zone 3 fractures, also referred to as 
middle/apical root fractures, occur anywhere from 
the root apex to 5 mm below the alveolar crest [29]. 
Most horizontal root fractures possess a combina-
tion of these features, with the prognosis for the 
retention of the tooth reduced as the number and 
complexity of these factors increase. Fractures of 
the root may be accompanied by fractures in the 
clinical crown of the tooth, which adds to the 
complexity of restoring the tooth.

Treatment of horizontal root fractures varies 
according to the complexity of the fracture, 
the degree of co-existing damage to the clinical 
crown, and the patient’s preferences and ability 
to undergo and finance treatment, which may 
include endodontic therapy, periodontal (crown-
lengthening) surgery, crown build-ups, and crowns. 
Most fractures heal, and not all require endodontic 
therapy [30].



#50002 Oral and Maxillofacial Trauma  ________________________________________________________

12 NetCE • May 2, 2022 www.NetCE.com 

Healing of the root fracture occurs by one of four 
different histologic types. Type I healing features 
calcified tissue (callus formation) developing and 
forming a union between the fractured segments. 
Type II healing is characterized by connective tis-
sue uniting the fractured segments and the devel-
opment of peripheral rounding at the fracture’s 
ends. The combination of bone and connective 
tissue maturation and a separation of the coronal 
and apical fractured segments (as seen on x-ray) is 
indicative of type III healing. Type IV is the least 
favorable mode of healing and features the forma-
tion of granulation tissue between the fractured 
coronal and apical segments; this is indicative of 
pulpal necrosis [1].

Type I healing usually occurs when there is no or 
minimal dislocation of the fractured coronal seg-
ment, while type II healing is more likely when 
fractured coronal segments are laterally dislocated 
or extruded. If the tooth is traumatized before 
maturation of the alveolar process is complete, 
healing is typically type III. In this situation, the 
fractured coronal segment continues to erupt but 
the apical segment will remain in its pre-trauma 
position, with subsequent growth of both bone and 
connective tissue between the fractured segments. 
Type IV healing is an inflammatory reaction origi-
nating from a necrotic pulp [1].

Immediate endodontic treatment is not recom-
mended for teeth with horizontal root fractures 
as only about 20% of teeth with this injury will 
ultimately develop pulpal necrosis [31]. The ini-
tial treatment of horizontal root fractures should 
reposition the fractured coronal segment if it has 
become displaced, with radiographic verification of 
proper alignment. A splint of composite resin can 

provide the initial fixation and stabilization and 
should remain in place for four weeks. Teeth with 
horizontal root fractures near the cervical area of 
the tooth may require splint stabilization for up to 
four months [3]. The occlusion of the affected tooth 
may be adjusted to minimize the forces applied 
against it after the application of the splint.

Approximately 70% to 80% of all horizontal root 
fractures will fully heal [32]. Despite this excellent 
prognosis, problems requiring endodontic therapy 
may occur in the initial stages of healing. Symp-
toms such as pain, sensitivity to apical palpation 
and percussion, and discoloration of the tooth 
often indicate a need for endodontic intervention. 
When these symptoms are absent, the healing 
status of the pulp should be monitored for at least 
one year before definitive endodontic treatment 
is initiated [33]. When teeth with horizontal root 
fractures develop pulpal necrosis, endodontic 
therapy is usually performed on the coronal seg-
ment only [27]. In these cases, extirpation of the 
necrotic tissue within the fractured coronal seg-
ment of the tooth is followed by the placement of 
calcium hydroxide or MTA in the root canal. If 
the tooth is asymptomatic, gutta-percha may be 
used for obturation of the canal; however, teeth 
with horizontal root fractures lack the defini-
tive apical stop that provides a boundary for the 
gutta-percha. Clinicians who have not performed 
endodontic therapy on teeth with horizontal root 
fractures should consider the referral of the patient 
to a specialist for this procedure. These teeth may 
develop long-term problems, such as internal or 
external root resorption, despite an initial lack 
of symptoms or the completion of high-quality 
endodontic therapy. While some will need to be 
extracted, most teeth can be retained.



_________________________________________________________  #50002 Oral and Maxillofacial Trauma

NetCE • Sacramento, California Phone: 800 / 232-4238  •  FAX: 916 / 783-6067 13

LUXATION INJURIES  
TO PERMANENT AND 
DECIDUOUS TEETH

The previous sections have discussed traumatic 
injuries to the clinical crown and the roots of both 
deciduous and permanent teeth. Another poten-
tial of traumatic injury to the teeth is luxation, 
the partial or complete displacement of a tooth 
from its secured position within the alveolar bone. 
Luxation injuries may occur in deciduous and/or 
permanent teeth, with varying treatment options 
and prognoses.

A traumatic injury to a primary or deciduous tooth 
in which there is no loosening or displacement 
from the alveolar socket is referred to as concus-
sion. In these cases, the periodontal ligament 
absorbs the force of the injury, and its inflammatory 
response manifests as sensitivity to pressure on and 
percussion of the tooth [34]. The clinical position 
of the tooth remains unchanged, and there are no 
radiographic abnormalities. Usually, no treatment 
is needed, but occasional complications (e.g., lack 
of continuing root development) may occur in per-
manent teeth with incompletely formed roots. The 
pulpal status of these teeth should be monitored for 
one year, as injuries to the blood vessels can lead 
to an inflammatory response in the pulp and even 
pulpal necrosis [35].

Subluxation refers to a traumatic injury that causes 
increased mobility of the tooth without displace-
ment. Sensitivity to percussion or palpation and 
gingival bleeding can occur. While mobility pat-
terns exist, subluxated teeth are not associated with 
abnormal radiographic findings. In some cases, 
blood vessels may be injured, leading to pulpal 
necrosis. This type of injury necessitates endodon-
tic therapy appropriate for the type of tooth (i.e., 
deciduous or permanent) and the stage of tooth 
development. A flexible splint may be used for up 
to two weeks for subluxated permanent teeth that 
demonstrate moderate mobility [33].

Extrusive luxation is defined as the partial dis-
placement of a tooth from its socket in an axial 
direction coronally. These teeth have an elongated 
appearance compared to the adjacent teeth and 
have mobility of varying degrees. Radiographs 
will demonstrate an increased dimension of the 
periodontal ligament space in the apical region.

When deciduous teeth are affected, spontane-
ous repositioning within the socket is possible. If 
manual repositioning of an extruded deciduous 
tooth is attempted, it should be done with care 
and consideration for the permanent tooth bud 
developing beneath it. Extruded deciduous teeth 
with excessive mobility or those that are nearing 
exfoliation should be extracted [36].

Extruded permanent teeth should be repositioned 
as soon as possible after the injury to give the 
periodontal ligament and neurovascular supply a 
chance to heal. A flexible splint may be applied to 
promote stabilization within two weeks of the inci-
dent. Permanent teeth with incompletely formed 
roots should be monitored carefully to determine 
if revascularization has occurred, as evidenced by 
the continued development of the root. Permanent 
teeth with completely formed roots should be 
monitored for signs or symptoms of pulpal necrosis, 
for which endodontic therapy would be required.

Intrusive luxation involves displacement of the 
tooth axially into the alveolar bone, usually 
accompanied by a severing of the blood supply to 
the pulp and damage to the periodontal ligament 
[37]. The degree of intrusion is graded according 
to the amount of tooth visible after the injury. 
When more than 50% of the crown is visible, 
this is considered mild partial intrusion or grade 
I. Grade II injuries feature moderate partial intru-
sion in which less than 50% of the clinical crown 
is visible. Severe or complete intrusion of the 
crown is assigned grade III [38]. Approximately 
90% of intruded deciduous teeth will reposition 
spontaneously within two to six months of the 
traumatic incident [39]. If the apex of the root of 
a deciduous tooth has been displaced toward the 
developing permanent tooth germ, the deciduous 
tooth should be extracted [40].
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Some deciduous teeth that are retained after an 
intrusive injury will develop ankylosis, a condition 
in which the root of the tooth is fused directly to 
the bone. This can prevent the normal sequence 
of exfoliation of the deciduous tooth. If ankylosis is 
present, extraction of the deciduous tooth will be 
required to allow for the eruption of the permanent 
tooth. Ankylosed teeth can be difficult to remove, 
especially if the affected root is in close proximity 
to the developing permanent tooth. Referral to an 
oral surgeon or a pedodontist should be considered.

There is a significant risk that intrusive luxation 
of permanent teeth with completely formed roots 
will develop pulpal necrosis requiring conventional 
endodontic therapy. Permanent teeth with incom-
pletely formed roots may reposition spontaneously 
and the vasculature necessary to complete the 
development of the root may be re-established. If 
this does not occur, orthodontic or surgical repo-
sitioning of the intruded tooth will be necessary. 
After an intruded tooth has been repositioned, 
a flexible splint should be applied for one to two 
months in order to provide stabilization [3]. The 
pulpal status of the repositioned tooth should be 
monitored for signs and symptoms of inflamma-
tory change or necrosis. This is a special concern 
for necrotic permanent teeth with incompletely 
developed roots for which apexification procedure 
is necessary.

AVULSION
Avulsion is the complete displacement of the tooth 
from the alveolar socket—the most extreme of the 
traumatic displacement injuries of teeth. When 
this occurs to a deciduous tooth, it is not replanted 
due to the high potential for inflammation and 
necrosis, which can damage its permanent succes-
sor. The socket of the deciduous tooth should be 
inspected for retained root fragments and to rule 
out an accompanying fracture of the alveolar bone.

Avulsed permanent teeth are most commonly the 
result of sports injuries, accidental falls, motor 
vehicle accidents, and altercations. Locating the 
tooth may be difficult when avulsion is the result 
of an automobile accident or other serious trauma 
for which the treatment of more serious injuries 
takes precedence. If possible, time should be taken 
to attempt to find the tooth for replantation.

The amount of time that elapses between the 
actual avulsion of the tooth and its replantation 
into the socket remains the most important factor 
in ensuring the long-term retention of the tooth 
[41]. It is also critical that any portion of the 
periodontal ligament still attached to the avulsed 
tooth remains hydrated during transit to the dental 
office. Avulsed teeth that have been kept dry for 
60 minutes will experience death of the cells of 
the periodontal ligament and a subsequent poor 
prognosis for replantation and retention [42]. Des-
iccation of the periodontal ligament will result in 
severe inflammation over much of the root surface 
upon replantation and decreases the likelihood 
of a successful replantation [43]. Commercially 
available transportation media solutions provide 
the best means of hydration for the periodontal 
ligament of an avulsed tooth, but because these 
accidents often occur without warning, alterna-
tive transport techniques may be employed. The 
avulsed tooth may be placed in the patient’s buccal 
vestibule and immersed in the patient’s saliva, with 
caution taken to avoid swallowing or aspirating 
the tooth. Patients may also expectorate into a 
clean container containing the avulsed tooth for 
transport. Cold milk or physiologic saline (0.9%) 
solutions are other options for transport media but 
are less beneficial than the commercial products 
or saliva [44]. Transport in water should only be 
considered if no other means of hydration is avail-
able, as its low osmolality can cause damage to the 
periodontal ligament if the tooth is immersed for 
more than 20 minutes [1].
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Office treatment protocols will vary for avulsed 
permanent teeth with mature or immature roots. 
Before replantation, the surface of the root of an 
avulsed tooth should be inspected for visible debris 
and rinsed with sterile saline solution or water to 
prevent contaminants from being introduced into 
the alveolar socket. After the administration of a 
local anesthetic, the socket should be lightly aspi-
rated to remove the blood clot and any debris that 
has accumulated. If the alveolar bone has fractured 
and collapsed into the socket, it will be an obstacle 
and should be repositioned prior to replantation 
of the root. Permanent teeth with closed apices 
should be replanted into the alveolar socket, with 
radiographic confirmation that the appropriate 
position has been re-established. A semi-rigid 
(physiologic) splint should be applied for seven to 
10 days, unless there is an accompanying fracture of 
the alveolar bone, in which case the splint should 
remain affixed for four to eight weeks [1]. The 
occlusion of the avulsed tooth should be adjusted 
to minimize any additional force during functional 
excursions. There is no chance of revascularization 
of an avulsed permanent tooth with a closed apex, 
so endodontic therapy should commence within 
seven to 10 days of the placement of the splint. 
After debridement of the canal, calcium hydroxide 
may be used as a temporary obturating material. 
The calcium hydroxide should be changed every 
three months for six to 24 months, until there is 
radiographic evidence of the development of the 
periodontal membrane around the root, at which 
point conventional endodontic therapy may be 
completed [41].

Avulsed permanent teeth with open apices have 
the potential for revascularization and continued 
root development after replantation [43]. Soaking 
the avulsed tooth in a doxycycline solution for five 
minutes prior to replantation increases the chance 
of revascularization [45]. After the tooth has been 
replanted, a flexible splint should remain attached 
for two weeks, with the duration extended to four 
weeks if the tooth has been transported in dry 
storage for more than 60 minutes [44; 46]. The 
patient should be monitored every four weeks with 
pulp tests and radiographs to determine if necrosis 

is developing or if revascularization has been suc-
cessful and the formation of the root is continu-
ing. If necrosis develops, apexification with either 
calcium hydroxide or MTA should be conducted, 
with definitive endodontic therapy completed after 
a calcified apical stop has developed.

The teeth of patients with any type of luxation 
injury should be monitored carefully [44]. Even 
when prompt and appropriate treatment is pro-
vided, problems such as external root resorption 
and ankylosis can develop and challenge the abil-
ity to retain these teeth months or years after the 
traumatic incident. General practitioners with 
minimal experience in the treatment of luxation 
injuries should consider referral to practitioners 
with more expertise or specialists such as pedo-
dontists or endodontists.

TRAUMATIC INJURIES OF OTHER 
STRUCTURES WITHIN THE ORAL 
AND MAXILLOFACIAL COMPLEX

To this point, this course has focused on traumatic 
injuries of the deciduous and permanent teeth and 
the various options that exist for their restoration 
and retention. This section will provide an over-
view of injuries that can occur to the supporting 
structures of the oral and maxillofacial complex 
in addition to or apart from the traumatic injuries 
sustained by the teeth.

FRACTURES OF THE MANDIBLE:  
ORAL COMPLICATIONS
The mandible is the only movable bone of the face 
and is the osseous structure most vulnerable to 
maxillofacial trauma [47]. The mechanism of injury 
of mandibular fractures differs by gender, with 
men most often sustaining fractures from assault 
(49.1%) and motor vehicle accidents (25.4%), 
and women most often sustaining them from 
motor vehicle accidents (53.7%), falls (23.7%), 
and physical assault (14.5%) [48]. Treatment of 
mandible fracture is completed in a hospital setting 
by an oral and maxillofacial surgeon or a general 
surgeon and is beyond the scope of this course. 
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Instead, this section will focus on some of the most 
common oral complications secondary to trauma 
sustained by this structure.

After surgical reduction of the fractured mandible, 
the most common complications are infection and 
nonunion of the separated segments [49]. When 
the integrity of the mucosa is compromised, the 
fractured segments of the mandible are exposed 
to bacterial and fungal species from the oral 
microflora. These micro-organisms may become 
pathogenic when they are introduced deep within 
the muscle and bone. Teeth with necrotic pulps 
and apical lesions are another possible source of 
bacterial contamination if the roots of the affected 
teeth approximate the fracture lines. Treatment 
consists of incision and drainage of the area, sys-
temic antibiotics, and/or the removal of necrotic 
teeth or necrotic pieces of bone. Internal fixation 
devices should be removed and replaced if they 
become loose.

Infections are a particular concern with mandibular 
fractures, as they are one of the causes of nonunion 
of the fractured segments; inaccurate surgical 
reduction is another common cause. Treatment of 
nonunion of the fractured segments requires iden-
tification and resolution of the underlying cause. 
If an infection is present, it should be resolved 
before surgical reconstruction is attempted. Surgi-
cal reconstruction may consist of removal of any 
existing hardware at the fracture site, the removal 
of necrotic bone and granulomatous tissue, the 
use of autogenous bone grafts to replace osseous 
deficits, and/or the application of new hardware 
to unite the fractured segments [50].

Another complication that may occur during man-
dibular fracture is damage to the inferior alveolar 
nerve (IAN), which is a branch of the mandibular 
division (V3) of cranial nerve V (the trigeminal 
nerve). The IAN enters the mandible at the inner 
aspect of the ramus and proceeds anteriorly within 
the mandibular canal. The IAN provides motor 
innervation to some of the muscles of mastication 
and provides sensory innervation to the lower teeth 

and contiguous gingival tissues. The mental nerve 
branches from the IAN near the bicuspid area via 
the mental foramen and provides sensory innerva-
tion to surfaces of the lower lip. Fractured segments 
of the mandible can cause direct injury to the IAN 
via compression and result in paresthesia, which is 
described as a tingling (“pins and needles”) feel-
ing, within the affected area. The worst outcome 
occurs when force of the traumatic impact causes 
the nerve to be severed, which results in anesthesia, 
or a complete lack of sensation in the area. This 
type of injury to the IAN may also occur during 
surgical procedures, especially those that involve 
impacted mandibular wisdom teeth.

Another branch of the trigeminal nerve V3, the 
lingual nerve, provides sensory innervation to the 
anterior two-thirds of the tongue, the floor of the 
mouth, and the lingual gingival tissues. This nerve 
emerges between the medial pterygoid muscle 
and the ramus of the mandible before it courses 
anteriorly on the inner aspect of the mandible. 
The lingual nerve may sustain injuries when a 
mandibular fracture is complex and displaced 
or may be bruised or severed during oral surgery 
procedures (particularly extractions of impacted 
wisdom teeth). Bruising of the lingual nerve can 
lead to a paresthesia, while severing of the nerve 
leads to anesthesia of the affected areas.

Most nerves that have developed paresthesia 
secondary to trauma or iatrogenic incidents will 
resolve over time, but some can be permanent. 
Microsurgery techniques used to repair nerve 
damage, such as direct nerve repairs or autogenous 
nerve grafts, have variable rates and degrees of suc-
cess [51]. Anesthesia, whether caused by trauma 
or by iatrogenic means, will remain a permanent 
condition for some patients. Home care instruc-
tions for patients who develop either condition 
should include instructions to avoid traumatizing 
tissue during eating or brushing. The maintenance 
of good oral hygiene at home can become a chal-
lenge for patients if the anesthesia is permanent, 
so frequent recall appointments may be necessary.
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OTHER FACIAL FRACTURES
Although less common, fractures of the maxilla 
and the bony orbit (i.e., eye socket) may have com-
plications that affect the oral cavity or structures. 
These types of fractures are generally the result of 
blunt force trauma to the face, usually as the result 
of a motor vehicle accident, violence, or fall [52]. 
The type and extent of maxillary fractures have 
historically been characterized using the Le Fort 
system as horizontal, pyramidal, transverse, or a 
combination of these types; however, there are 
some relatively common maxillary fractures that 
defy this system, including small areas of fracture. 
CT scans are the modality of choice for the diag-
nosis of maxillary fractures [53].

Of note for dental professionals is the risk of 
maxillary tuberosity fractures during molar teeth 
extraction [54]. The maxillary tuberosity provides 
important support to maxillary teeth, and large 
fractures of this structure can have serious long-
term complications for patients. If this complica-
tion arises, it is vital that it is treated immediately 
by an oral surgeon.

INJURIES ASSOCIATED  
WITH CHILD ABUSE

There are no traumatic injuries to the facial 
structures or teeth that can provide indisputable 
evidence that a child has been abused or that an 
adult has been the victim of domestic violence. 
However, certain patterns of injuries and patient 
behaviors should begin to raise suspicion of abuse. 
Every state requires dentists to report suspected 
cases of child abuse and neglect to the appropriate 
authorities. In some cases, the failure to do so is a 
punishable offense [55].

The dental team is in an excellent position to 
evaluate potential cases of child abuse and neglect, 
as injuries to the head, neck, face, and intraoral 
regions are common among abused children. In 
one study, orofacial trauma was concurrent with 
16% of proven cases of pediatric abusive head 

trauma (“shaken baby syndrome”) [56]. As chil-
dren mature, most will sustain bruises on their 
foreheads, knees, elbows, and other areas of bony 
prominences as a result of accidental injuries during 
athletic events or recreational activities. Injuries 
to soft tissues not supported by bone, such as the 
lips, the cheeks below the zygomatic arch, and the 
neck in various stages of healing, should be viewed 
with suspicion, especially if they are bilateral and/
or inappropriate for the child’s developmental 
age. A meticulous examination of the teeth, soft 
tissues, and perioral structures may reveal signs 
and symptoms that are suggestive, though not 
conclusive, of a pattern of abuse. The presence of 
bruise marks or petechiae on the soft palate may be 
a sign of forced oral sex. Bilateral bruising on the 
corners of the mouth may reflect the use of ropes 
or a gag placed in an effort to control or discipline 
the child. Similarly, bilateral bruising of the neck 
may be the result of an attempt to choke or shake a 
child. Torn frenal attachments or lacerations of the 
tongue, gingiva, or oral mucosa are also signs that 
bear further inquiry. Extensive traumatic damage 
to deciduous or permanent teeth, such as fractures, 
avulsions, or luxation, without a viable explanation 
is also suggestive of child abuse. When a parent or 
caregiver is reluctant to discuss the nature of the 
injuries or makes statements that are contradictory 
or inconsistent with the injuries, further investiga-
tion into their origin is warranted.

INJURIES ASSOCIATED  
WITH DOMESTIC VIOLENCE

The injury patterns indicative of physical abuse 
and domestic violence in adults may be severe. 
Domestic violence involves people of all ages, 
races, socioeconomic classes, religious affiliation, 
or gender identity. However, domestic violence is 
predominantly perpetrated by men against women 
[57]. Beyond physical abuse, domestic violence 
can include psychologic abuse, sexual assault/rape, 
coercive behavior, threatening words or gestures, 
stalking, and attempts to isolate the victim from 
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family and friends. In the absence of an admission 
or a plea for help from the victim, there are clini-
cal signs that are strongly suggestive (though not 
definitive) of domestic violence. The oral mucosa 
may be bruised when slaps or hits push the intraoral 
tissues against teeth or bony prominences; the skin 
over the affected area may also exhibit bruises. 
Bilateral bruises on the neck and petechiae or 
bruising patterns on the face or neck may reflect 
attempts to strangle or shake the victim. Current or 
previous fractures of the nose, maxilla, or mandible 
(as evidenced by radiographic findings) alone or 
in conjunction with soft tissue injuries in various 
stages of healing should result in nonjudgmental 
and sensitive questioning regarding possible abuse.

These are never easy conversations to initiate, 
but for the safety of the victim it is essential that 
they are performed. Other clinical signs that may 
indicate potential domestic abuse include hair loss 
in asymmetrical patches, torn frenal attachments, 
fractures of anterior teeth that lack caries, bite 
marks, and injuries to the arms, legs, or hands. 
Each clinician has a moral and ethical obligation 
to discuss these clinical signs with the patient to 
determine their origin and to assist the patient to 
obtain the necessary help and resources to leave 
the abusive environment safely.

CONCLUSION

The treatment of oral and maxillofacial trauma 
can range from a simple composite restoration to 
the surgical reduction of complex mandibular frac-
tures. This course has discussed some of the most 
common traumatic injuries affecting the teeth and 
structures in the oral and maxillofacial complex as 
well as appropriate treatment methods. However, 
it is by no means an exhaustive list of traumatic 
oral or dental injuries or the clinical methods by 
which they can be treated.

Trauma cases occur without warning and require 
prompt treatment for their successful remedia-
tion. Practitioners should conduct an honest self-
appraisal of the clinical and patient management 
skills necessary for a successful clinical outcome. 
Participation in post-graduate continuing edu-
cation courses and training provides a means 
to reinforce basic techniques or obtain updated 
information about the management of these trau-
matic injuries. Whether a fractured tooth is being 
restored in a private dental office or a fractured 
jaw is being treated in a hospital setting, expertise 
is required to provide for the needs of the patient.
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