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D ental traumatology is the branch of dentistry that
encompasses the epidemiology, etiology, prevention,
assessment, diagnosis, and management of trauma to
the jaws and surrounding tissues'>#%%° (Fig. 1- 1). It also
embraces posttraumatic sequelae, such asrootresorption
and its treatment*'*#’(Figs. 1 -2 and 1 -3). Because dental
trauma can be simple or complex, its management may
be interdisciplinary or multidisciplinary. Timely care
is as important as the care itself because most adverse
posttraumatic sequelae are a consequence of inefficient
or inappropriate emergency care.+!82151

With this first edition of A Clinical Guide to Dental
Traumatology, we have presented the comprehensive
topics pertaining to dental trauma in an organized
and evidence-based approach. Each of the following
chapters has been written by leading authorities in the
field who have offered their expertise in describing the
various types of traumatic dental injuries, with detailed
explanations of how to optimally manage the various
types of injuries and posttraumatic sequelae. Traumatic
injuries are typically quick, sudden, and unexpected;
this is why clinicians must be prepared to render
appropriate emergency care at any time.

Injuries are not necessarily accidents; this is why
throughout this text, the term accident has been replaced
with the terms incident, injury, or trauma.!'®3

Therefore trauma can be divided into two main categories:
m Nonintentional injury: includes domestic, recreational,

sports, work, vehicular related injuries, and other

such injuries that are not inflicted on purpose by
one’s self or another person.

B Intentional injury: includes suicide, homicides,
domestic abuse, war, terrorism, and other such
injuries that are purposefully inflicted.*
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Figure 1-1: Sixteen-year-old female sustained multiple hard and
soft tissue injuries following an automobile crash. A, Note the
extensive scarring 4 months after injury. B, Closer view of the
mandibular area.
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1 INTRODUCTION

Continue Figure 1-1: C, Avulsed maxillary left canine with
attached bone found in the automobile. Particles of glass were also
found in the bone. D, Avulsion of maxillary right incisors. Extrusive
luxation of maxillary left central incisor with horizontal fracture
of crown cervically. Complicated crown fracture and subluxation
of maxillary left lateral incisor. Avulsion of maxillary left canine
(arrow). Yellow stains on teeth are secondary to prolonged rinsing
with chlorhexidine. Uncomplicated oblique crown fracture in
maxillary left first premolar (arrow). Note red scar in mucosa
secondary to deep wounds and extensive loss of bone secondary to
trauma. E, One month posttrauma, panoramic radiograph reveals
mandibular fractures with synthetic bone augmenting the alveolar
defects resulting from avulsed teeth. Note that the patient also
suffered avulsion of the lower right lateral incisor and canine. F,
One year after the initial consult. Plastic surgery is scheduled to
minimize the scarring and disfigurement.
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Figure 1-3: Fourteen-year-old male sustained avulsion of both
maxillary central incisors while playing in a swimming pool.
He presented to dental office 2 years after trauma. A, Note the
infraocclusion of both maxillary central incisors. B, Pre-operative
radiograph reveals replacement resorption of roots from both teeth.
Note the remnants of gutta-percha apically. C, Extracted teeth.
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Figure 1-2: Fourteen-year-old male fell, hit his mouth, but did not
report to dental office until 6 months after trauma. A, Lateral luxation
of maxillary right lateral incisor, extrusive luxation of maxillary
right central incisor, and intrusive luxation of maxillary upper
left central incisor. B, Note severe inflammatory root resorption
of maxillary left central incisor and the replacement resorption of
maxillary right incisor. Endodontic therapy with calcium hydroxide
was initiated for the maxillary right lateral incisor. Splint was
applied 6 months posttrauma because of severe mobility secondary
to root resorption.
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1 INTRODUCTION

B DEFINITION AND
CLASSIFICATION OF INJURIES

o
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There are basically two types of injuries to the dentition:
m Hard tissue injuries: involving the teeth, alveolar
bone, and other facial bones (see Chapters 3 to 7).
m Soft tissue injuries: involving the facial skin, lips,
mucosa (cheeks and periodontium), soft tissues of
the hard and soft palate, and tongue (see Chapter 8).
Since so many different types of injures can occur
to the dentition, the various classifications are defined
below and elaborated upon in the subsequent chapters.

HARD TISSUE INJURIES

Tooth Injuries

Crown fractures
Crown fractures are the most common type of dental

trauma.>'”* The type of injury that may occur depends

on the age of the patient and the severity and direction
of the trauma. These injuries are described in great
detail in Chapter 3, and are summarized below:

B Enamel infraction: presents as a crack or craze
line in the enamel. It is usually hairline thin in
appearance and is often only noticeable when light
is transilluminated through the crown. There is a
tendency for these cracks to retain stains, which
may create cosmetic concerns (Fig. 1- 4).

B Uncomplicated crown fracture: this is a fracture of
the crown that involves only the enamel or the enamel
and dentin, with no pulp exposure (Fig. 1 -5).

B Complicated crown fracture: this is a fracture of the
crown that involves enamel and dentin, which is deep
enough to result in a. pulp exposure (Fig. 1 -6).

Root fractures
Occasionally, there may be an injury of the tooth

that does not directly affect the crown of the tooth, but
rather causes a fracture through the root. This fracture
may be vertical, horizontal, or oblique in relationship to
the long axis of the root. These injuries are elaborated
on in Chapter 4, and are summarized below:

m Crown-root fracture: this fracture involves both the
crown and the root at the same time. Typically there
is a horizontal or oblique cervical fracture, which
extends just below the attachment apparatus or into
the alveolar bone. Often the crown is separated
completely from the root; in some cases, it is held in
place only by the attachment apparatus (Fig. 1 -7).

B Intraalveolar root fractures: these injuries involve a
fracture of the root that is completely encased within
bone. The fracture may be horizontal (also called
transverse) or more diagonal (also called oblique),
and typically divides the root into two fragments: a
coronal fragment and an apical fragment (Fig. 1 -8).
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Figure 1-5: Eight-year-old female fell and hit her face.
A, Uncomplicated crown fractures of both maxillary central
incisors. B, Radiograph reveals immature apices.
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Figure 1-6: Eight-year-old female fell and hit her mouth, resulting in complicated crown
fractures (exposed pulps) of both maxillary central incisors. Note pulp hyperplasia in the

maxillary left central incisor.
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Figure 1-4: Eleven-year-old male with concussion trauma to both
maxillary central incisors. A, Enamel fracture of maxillary left
central incisor (arrow). B, Preoperative radiograph appears within
normal limits.
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1 INTRODUCTION

Luxation injuries
When a traumatic injury to a tooth seems to cause

its displacement from the socket, it is termed a luxation
injury. The type of luxation injury relates to the direction
and severity of the injury. Although elaborated in great
detail in Chapters 5 and 6, the luxation categories are
summarized below:

m Concussion: when the tooth is traumatized by
an impact, but does not change from its normal
position.

m Subluxation: when the tooth sustains an impact
that causes slight mobility with no significant
displacement from its socket (Fig. 1-9).

m Lateral luxation: implies that the tooth has been
displaced within its socket in a buccal-lingual or
labial-palatal direction.

B Intrusion: when the tooth is displaced in an apical
direction within the alveolus.

m Extrusive luxation: when the tooth is displaced from
its socket in a coronal direction.

B Avulsion (or exarticulation): when the tooth has
been completely dislodged out of its alveolar socket
(Fig. 1-10).

Alveolar Injuries

There are several types of fractures that can occur
to the bone secondary to dental injuries. Comminuted
fractures are multiple small fractures of the alveolar
socket that can typically arise from luxation injuries.
Likewise, there can be lateral, facial, or lingual
fractures of the alveolar socket. In more severe injuries,
there may also be fractures of the alveolar bone with
or without any involvement of any tooth socket. The
classification, assessment, and management of these

fractures are described in Chapter 7.

SOFT TISSUE INJURIES

Concomitant with most dental injuries is trauma to
the surrounding soft tissues, including the facial skin,
lips, oral mucosa, gingiva, frenum, hard and soft palate,
and the tongue. Recognition and management of these
injuries is imperative and is detailed extensively in
Chapter 8.
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¥ ETIOLOGY AND
EPIDEMIOLOGY
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Many studies have investigated the etiology and
epidemiology of dental trauma.*$*#' They report on
the type, location, prevalence, and cause of the injuries.
However, there is a certain amount of variability between
the quantitative findings of many of these studies. This
is not surprising since many of the studies have gathered
information from vastly different subpopulations, with
varying factors such as environmental, geographic,
climatic, and socioeconomic conditions.>**For example,
retrospective data gathered from a hospital-based dental
treatment center might reveal facial injuries with a greater
severity than those injuries that are reported by a dental
clinic outside of a hospital.?’ Since various subpopulations
may give conflicting data as to when, where, and how
various traumatic injuries typically occur, an evaluation
of the many retrospective and prospective studies can only
give us general trends and predetermining factors.

TRENDS
Cause of Injury

The most common cause of dental injuries
is falls, comprising between 26% and 82% of all
sustained injuries, depending on the subpopulation
investigated.!7-37-3%1

Sports-related injuries are generally the second most
common cause of dental injuries. #3438

Occurrence of Injury

Because of where young children tend to spend most
of their time, it is not surprising that injuries to primary
teeth tend to happen more at home, whereas injuries to
permanent teeth tend to occur most often outside the
home.'8323? These injuries tend to be from bicycle falls,
motor vehicle crashes, and fights.'>2%48

Gender Significance in Injuries

For older children, boys tend to have more dental
injuries than girls.'?%?"%53¢ These findings could be a
result of typically more aggressive play from boys and
an earlier introduction to competitive sports. However,
in younger children, there is not much of a difference in
the frequency and severity of dental injuries between the
sexes. This is not surprising because at a younger age,
the type of play is very similar between boys and girls."

Type of Injury

For permanent teeth, uncomplicated crown
fractures tend to be the most common type of dental
injury.>**¥ The types of injuries of highest frequency
for primary teeth tend to be /uxations."***° This is not
such a surprising finding since primary teeth are rooted
in more resilient and elastic supporting structures.
When an injury is sustained to these teeth, there is a
tendency for these teeth to become displaced rather
than fractured.’*
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1 INTRODUCTION

Figure 1-7: Twenty-five-year-old male was seen subsequent to an automobile crash.
A, Crown-root fractures of both maxillary central incisors. B, Palatal view. C, Preoperative
radiograph revealing fracture lines. D, Immediately after coronal fragment removed from
maxillary left central incisor. E, Posttreatment radiograph revealing extent of the pulp
exposures.

shaie B laglal LU ¢y IS0 800 2 5 59 A ¢ e sl sy adgls — 20, 25— 5 €51 71 gscan

WV PN WA A 1 JVIRE-SV-1 UV DISOR.< YU "ENpV1 - BN FUN P PN PRSPPI Gk 28
Il CBLASH (gue yglad el sy e lai 35500 B (g ALl




p -] 1

Figure 1-8: Radiograph showing intraalveolar root fractures of
both maxillary central incisors.
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Figure 1-9: Seven-year-old male fell on his face while playing, came to dental
office 1 day after the trauma. Note sulcular bleeding of maxillary left central
incisor as a result of subluxa-tion. A and B, Both maxillary central incisors
presented with uncomplicated crown fractures (no pulp exposures). The blood
at the site of the crown fracture (maxillary left central incisor) was spread from
the sulcular bleeding. C, Pretreatment radiograph reveals immature apices.
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1 INTRODUCTION

D

Figure 1-10: Eleven-year-old male fell while running, causing avulsion of both maxillary central incisors. He presented to the dental office
1 hour after trauma with the teeth soaking in a water container. A, Note the facial lacerations. B, Copious alveolar and gin-gival bleeding.
C, Both incisors were immediately replanted; patient is biting on gauze while the splint is being fabricated. D, Post-treatment radiograph after replantation.
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Dental Location of Injury

Epidemiological studies have shown that the most
common tooth to become traumatized is the maxillary
central incisor followed by the maxillary lateral
incisor.>%3!

PREDETERMINING FACTORS

Because most dental injuries occur to maxillary
central incisors, it is understandable that malocclusion
and the lack of natural protection to these teeth will
predispose them to injury. Severe overjet of the upper
central incisors (i.e., overjet greater than 3 mm) will
predispose these teeth to up to five times the risk of
trauma compared with a normal overjet.**** The
natural protection for these teeth involves the adequate
coverage by the patient’s upper lip. It has been shown
that incompetent lip coverage tends to precipitate more
severe injuries to the teeth®!'?* (Figs. 1- 11 and 1- 12).
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Figure 1-12: Nine-year-old female was seen with oral breathing.
A, Incompetent, hypotonic lips. B, Parafunctional habits including
atypical swallowing with interposition of the tongue between
maxillary and mandibular teeth.
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Figure 1-11: Twelve-year-old male was seen with protrusion of
maxillary central incisors. A, Right profile. B, Left profile.
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1 INTRODUCTION

Socioeconomic background may also have some
impact. Typically there are more severe injuries in
children of a lower socioeconomic subpopulation.?
This may have to do with inadequate supervision,
an increase in assault frequency, and/or the lack of
adequate patient education pertaining to prevention.

Orthodontic appliances may create more soft tissue
injuries when trauma presents, potentially causing
increased injury to the gingiva and lips.*®

Acute medical problems, such as seizures, heart
attack, or stroke, may predispose the patient to falling
and traumati-cally injuring the dentition.'®%

General anesthetic may also predispose the patient to
intraoral trauma from the placement of an endotracheal
tube. It has been reported that dental trauma may occur
in as many as 18% of patients who are intubated.?3342

— PREVENTION

Traumatic injuries to the dentition are difficult to
anticipate. However, the exercising of good judgment
and prevention is the best defense. Helmets, seat belts,
and properly constructed mouthguards have had a
tremendous impact on diminishing the severity of dental
injuries. For example, it has been shown that bicycle
helmets have reduced the incidence of facial trauma by
more than 60%.%2*%4 Chapter 11 elaborates on other
areas pertaining to the protection and prevention of
dental trauma.

P CONCLUSION

3ol ua g s LIS 1,31 A s La®Y A e Lain W1 A ala ] el LS
Lolad¥l due Lan W1 81l 1) ogatits il JLabs¥l st wf by Lo
o1 e VW Joae 3L 3g 3nlSI 02 35,01 1) Tudle 1a (360 Layy 9 3ot

- lagll oo il Buegs a3 1/

2l el Gl ey anll 55 g a ¥ Gudas 35— L
2 sl @bl G gie Les (ol Gy Laaie 355 531 gaad]
A0 cazl

Llal e 3Y) g el lisi€ Balondl 2l JSL 2L Cads ol ¢S
Al iy 1) Il 5 dog el I (L At Lol 4l
; .(23KIO)L‘,‘U

Gy 5308 J3 10 2 Gl ol aladl pposill ceagy O (S LS
Leadl (g 11 Oy sl gl oam bl 51 il g
LA23320) ) syt e % 18 s s o S

PRI

ole Al s i allol g o 355 GlS Aygaall s

e AalBsl 433Ul olam W1 3Ll g o Joa¥l Lol gl 3]
B Augedll L Blsl g Gla¥l aljo 5335 2l IS s )l o0 a
it e g a3s 3l LW s almil 2 L Sla 5 5 0 il
% 60 ye 5 Sh gl o I cessds cnil A58l 3355 o JLAL
~(49A45A34A25)

gl g aylemdl Jom s pal e¥lra e 11 Jenall =y

il gin Ml (e

PRITCIN |

Each of the above topics and more is described in great
detail in the subsequent chapters. It is the editors’ and
authors’ intention that with this information the clinician
will be able to efficiently assess a traumatic injury to
the dentition and use the treatment plan that will most
effectively result in the best prognosis for the patient.
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