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Abstract 
Dental traumatic injuries is one of the most common dental problems faced by the masses, yet little is 
known about the prevalence of dental trauma at the national level. Sports, accidents, falling, fight and 
hitting items or people are among common etiologic factors. In both younger and older age groups, males 
have a higher prevalence of maxillary and mandibular incisal trauma than females. Trauma to the 
dentoalveolar region is common, and it can result in tooth displacement and fracture, bone crushing or 
fracturing, and soft tissue injuries such as contusions, abrasions, and lacerations. Traumatic dental 
injuries are medical emergencies that must be treated as soon as possible to relieve pain and restore 
function and aesthetics. Unmet treatment demands and insufficient emergency management of TDIs have 
recently surfaced in dental literature, revealing that some TDIs come late for treatment, potentially 
creating complications in treatment. 
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1. Introduction 
Clinicians all throughout the world face a dilemma with traumatic dental injuries. Damage to 
the tooth, as well as the supporting tissues is common in dental injuries. Dental trauma rarely 
involves just a single tooth rather TDIs are injuries also to the supporting structures. 
Traumatic dental injuries can harm hard dental tissues as well as pulpal and periodontal 
structures, impairing function and appearance as well as causing mental concerns, particularly 
in children and teenagers [1]. 
The soft tissue injuries should be assessed; displaced and lacerated tissues should be 
immediately repositioned and sutured wherever necessary. When teeth and their supporting 
structures are hit by a hard object, the consequence is either a separation or a crushing injury, 
or a combination of the two. Crushing injuries cause more harm because tissue cells and 
intercellular components are destroyed. Displacement of teeth against surrounding alveolar 
bone is an example of this type of injury, with invasive luxation being the worst. So, it 
becomes necessary to consider the cellular and humoral elements in wound healing to design 
suitable treatment procedures for a traumatized dentition [3].  
Homes, schools and streets are the most common places of TDIs and the most common 
injuries are enamel fracture and enamel and dentin fracture without pulp exposure [2]. 
Some guidelines have been updated by International Association of Dental Traumatology 
board of directors in 2012 which includes: 
Part 1: Permanent tooth fractures and luxation 
Part 2: Avulsion of permanent teeth 
Part 3: Injuries in primary dentition [4]. 
 
Etiology 
Dental trauma can be caused by many ways. It is very important to know the cause of the 
injury as it will help in diagnosis, treatment planning and prognosis of the injury. Trauma can 
be due to direct or indirect impact. Sudden direct hit of the object comes under direct impact 
whereas impact which occurs due to trauma because of sudden forceful closure of the 
mandibular teeth with the maxillary opponents comes under indirect impact. 
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Children and adolescents are affected unequally by dental 
trauma. Some individuals are not affected at all or just once, 
while others may experience repeated trauma episodes, with 
no gender differences, and with repeated trauma episodes to 
the same teeth [5]. 
The aetiology shows falls as the major reason followed by 
traffic injuries, acts of violence, collisions and sports injuries. 
The accident locations were subdivided into 5 categories such 
as home, street, school, sports and other. The aetiology is 
broadly classified as:  
 

1) Human behaviour 
• Risk taking 
• Peer relationship problem 
• Hyperactivity 
• Stress behaviour 
 
2) Enviornmental factors 
• Deprivation 
• Overcrowding 
 
3) Unintentional Injuries 
• Falls and collisions 
• Physical leisure activities 
• Traffic accidents 
• Inappropriate use of teeth 
• Biting hard items 
• Presence of physical limitations or learning difficulties. 
 
4) Intentional Injuries 
• Physical abuse 
• Iatrogenic procedures 

 
5) Physical leisure activity 
• High risk sports: American football, hockey, ice hockey, 

martial sports, rugby and skating. 
• Medium risk sports: basketball, diving, squash, 

gymnastics, parachuting and water polo 
 
Epidemiology 
Despite TDIs relatively high occurrence, severe impact on 
individuals and society, and a sound body of knowledge 
regarding its causal elements and treatment, traumatic dental 
injuries remain a neglected oral ailment. Moreover, the 
remarkable decline of the prevalence and severity of dental 
caries amongst children in many countries may have made 
TDI the most serious dental public health challenge among 
youth in those countries. This is because traumatic dental 
injuries effects mainly the front teeth, thus aesthetic and facial 
attraction, while dental caries in children with low levels of 
the disease present only small occlusal caries in molars. 
Furthermore, most treatments needed for TDI are more 
complex and expensive than treatment of occlusal caries. [6] 
Worldwide the proportion of maxillofacial trauma in relation 
to all types of traumas reported from hospital accident and 
emergency departments varies from 9% to 33% [7]. 
 
Anatomical considerations 
Dentoalveolar trauma involves many tissues and structures. 
When assessing the impact of trauma, planning correct 
treatment, and evaluating the outcome, knowing the typical 
structure of teeth and their supporting tissues is beneficial [8]. 
Enamel, dentin, and cementum are the three hard tissues that 
make up a tooth. Dentin is formed by pulp cells and 

cementum is formed by periodontal ligament cells [9]. 
Embryologically, the alveolar bone is composed of the 
alveolar bone proper and the alveolar process. The alveolar 
bone proper (lamina dura) is the compact bone (cortical bone) 
within the alveolus and is formed by periodontal ligament 
cells. 
The periodontal membrane situated between the alveolar bone 
and the cementum, is connected to the tooth and the alveolar 
bone or gingival connective tissue with the help of Sharpey’s 
fibres. This connective tissue attachment on the alveolar bone 
margin is usually about 1mm wide, and the epithelial 
attachment is approximately 1mm coronally. This 2mm width 
is called the biologic width [10] 

 

 
 

Fig 1: The connective tissue attachment and epithelial attachment 
form the ‘biologic width’ averaging 2mm. 

 
The reduced enamel epithelium separated from the enamel 
was originally Hertwig's epithelial root sheath. The inner and 
outer enamel epithelium unite in the reduced enamel 
epithelium tissue. The epithelial sheath of the Hertwig is 
crucial for root development [8]. 
 

 
 

Fig 2: A proliferation of epithelial cells found in the cervical loop of 
the enamel organ in a developing tooth is known as the hertwig's 

epithelial root sheath. 

http://www.oraljournal.com/


 

~ 521 ~ 

International Journal of Applied Dental Sciences http://www.oraljournal.com 
Events of wound healing 
The generally accepted definition of wound healing is: 'a 
reaction of any multicellular organism on tissue damage to 
restore the continuity and function of the tissue or organ'. This 
is a functional definition that says very little about the process 
and the elements that influence it. 
Wound healing mechanisms in the periodontium, pulp, and 
possibly related soft tissue are common in traumatic dental 
injuries. The final healing result is determined by the outcome 
of these. The general response of these tissues to surgical and 
traumatic injuries is a sensitive process, where even very 
small changes in the treatment procedure may have an impact 
upon the rate and quality of healing [11]. 
Whenever the injury destructs the tissue, a sequence of events 
is initiated whose final goal is to heal the damaged tissue. The 
sequence of events which occurs after wounding is control of 
bleeding; establishing a line of defence against infection; 
cleansing the wound site of necrotic tissue elements, bacteria 
or foreign bodies; closing the wound gap with newly formed 
connective tissue and epithelium; and ultimately modifying 
the primary wound tissue to a more functionally suitable and 
stable tissue [11]. 
It is important to define various terms in relation to wound 
healing such as repair and regeneration. In this context, it has 
been proposed that the term regeneration refers to “a biologic 
process in which the structure and function of disrupted or 
lost tissue are fully restored”, whereas repair or scar formation 
refers to “a biologic process in which the continuity of the 
disrupted or lost tissue is regained by new tissue that does not 
restore structure and function”. 
The process of wound repair can often lead to scarless healing 
for small superficial wounds [12]. 
 

Classification 
Dental injuries have been classified according to a variety of 
factors, such as aetiology, anatomy, pathology or therapeutic 
considerations. 
 

 Ellis and davey’s classification 1960 [13] 
This classification is based on numeric system though it is 
simple and is only applicable to the permanent dentition. This 
is one of the most widely accepted methods of classification 
on numeric system. It is simple but only applicable to 
permanent dentition. 
Class I – Simple crown fracture with little or no dentin 
involved. 
Class II – Extensive fracture of the crown involving part of 
dentin, but not the dental pulp. 
Class III – Extensive fracture of the crown involving dentin 
and the dental pulp. 
Class IV – Teeth that have been traumatised and have become 
non-vital, with or without loss of crown structure. 
Class V – Teeth lost because of trauma. 
Class VI –Root fractures can occur with or without crown 
structural loss. 
Class VII –Displacement of a tooth without a crown or root 
fracture. 
Class VIII– Fracture of crown in masse and its replacement.  
 

 Sweet’s classification of anterior teeth (1955) [14] 

This classification is mainly based on the anatomy and 
morphology of the tooth structure. 
Class I – A fracture of crown exposing no dentin 
Class II – A fracture of crown involving little dentin. 
Class III – Extensive fracture of crown involving more dentin 

but no pulp exposure. 
Class IV – Crown fracture with extensive pulp exposure. 
Class V – Complete crown fracture exposing pulp. 
Class VI –Root fracture with (or without) crown structure 
loss. 
Class VII – Tooth loss because of trauma. 
 
Examination and diagnosis 
A dental injury should be handled as an emergency and 
treated as soon as possible to alleviate discomfort, facilitate 
tooth reduction, and enhance prognosis in some cases. Minor 
injuries, on the other hand, can often be treated later. 
An accurate diagnosis is required for rational therapy, which 
can be accomplished using a variety of diagnostic approaches. 
The clinician will use the information gathered from various 
evaluation techniques to define these trauma components and 
determine treatment priorities. It is important to recognise that 
an insufficient examination might lead to erroneous diagnosis 
and treatment failure. 
An adequate clinical examination depends upon a thorough 
examination of the entire injured area and the use of special 
examination techniques. Data registration can be aided by 
using standardised examination charts. The following is a 
summary of these diagnostic procedures: 
1. Recording of extraoral wounds and palpation of the facial 

skeleton. 
2. Recording of injuries to the gingiva or oral mucosa. 
3. The existence and extent of fractures, pulp exposures, 

and colour changes are all examined on the crowns of 
teeth. 

4. Recording of displacement of teeth (i.e. lateral 
displacement, avulsion, intrusion, extrusion).  

5. Occlusal disturbances. 
6. Abnormal mobility of alveolar fragments or teeth. 
7. Palpation of the alveolar process. 
8. Teeth sensitivity to percussion and a change in 

percussion tone (ankylosis). 
9. Teeth's reaction to pulpal sensitivity tests. 

 
Extra-oral wounds are usually present in cases resulting from 
traffic accidents. The position of these wounds can indicate 
where and when dental injuries should be suspected, for 
example, a wound under the chin signals premolar and molar 
dental injuries, as well as a simultaneous fracture of the 
mandibular condyle and/or symphysis. Jaw fractures can be 
discovered by palpating the facial skeleton. A jaw fracture can 
be indicated by submucosal hematomas under the tongue, in 
the vestibular area, or in the palate. 
Subcutaneous hematomas can potentially be a sign of a facial 
bone fracture. 
Oral mucosa or gingiva injuries should be recorded. 
Gingival lacerations are often associated with displaced teeth. 
Non-lacerated marginal gingiva bleeding implies periodontal 
ligament injury. 
 
Crown fracture 
Out of all dental traumatic injuries the crown fractures 
account for the highest percentage. 
Crown fractures take in 26 to 76% of dental injuries in 
permanent dentition [15]. 
 

Types of Crown Fracture (fig.3) 
A) Enamel fracture - a fracture with loss of tooth substance 

confined to enamel (uncomplicated crown fracture) 
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B) Enamel-dentin fracture: A tooth fracture that involves 

only the enamel and dentin and does not involve the pulp 
(uncomplicated crown fracture) 

C) Enamel-dentin fracture involving the pulp (complicated 
crown fracture). 

 

 
 

 
Intrusive luxation 
Intrusive luxation is the displacement of the tooth into the 
alveolar bone along the axis of the tooth along with 
comminution or fracture of the alveolar socket. 
Intrusive luxation is a common type of dental injuries in the 
primary dentition but it occurs less frequently in permanent 
incisors. Intrusive injuries can often lead to severe 
complications and due which this is the most serious and 
difficult to manage group of dental injuries. The 
complications include pulp necrosis, inflammatory toot 
resorption, ankylosis and replacement resolution, and loss of 
marginal bone support [16].  
  
Extrusive luxation 
Partial displacement of the tooth out of its socket [17]. The 
frequency of extrusive luxation has been found to be 7% 
among traumatized permanent teeth examined at a major 
trauma centre [18]. The afflicted tooth appears enlarged 
clinically, is frequently displaced in the palatal direction, and 
has considerable mobility. The percussion sound is dull. 
Extruded teeth show an expanded periodontal space 
especially apically [19]. 

Extrusion is treated by relocating the extruded tooth as soon 
as possible and stabilising it with a splint for up to three 
weeks [20].  
 
Subluxation 
An injury to the tooth-supporting structures with abnormal 
loosening, but without Displacement [21]. In a study from a 
larger trauma centre, frequency of 21 % was found for 
subluxation [22]. Subluxated teeth maintain their regular dental 
arch position. However, the tooth is mobile in a horizontal 
direction and sensitive to percussion and occlusal forces. 
 
Concussion 
Concussion is characterized by an injury to the supporting 
structures of the tooth, with no displacement and only minor 
damage to the periodontal ligament. [23] 

In a study from a larger trauma centre, frequency of 23% was 
found for concussion. [22] 

Even though these injuries are considered minor, they can 
lead to problems including pulp canal obliteration, external 
inflammatory resorption, or pulp necrosis with infection. 
Concussion can lead to the injury to the neurovascular bundle 
in the apical region and this may lead the injury to the 
innervation of the tooth and the affected teeth do give 

response to sensitivity tests. [24] 

 
Avulsion 
Tooth avulsions suggest total tooth displacement out of its 
socket. The most commonly avulsed teeth are the maxillary 
central incisors, while the lower jaw is rarely impacted. Teeth 
avulsion is most common in youngsters between the ages of 7 
and 9, when the permanent incisors are erupting. 
The weakly organised periodontal ligament and low 
mineralized bone surrounding growing teeth offer relatively 
minor resistance to an extrusive force at this age. Avulsion 
involves a single tooth most frequently, but multiple avulsions 
can also be seen which may involve more than one tooth [25]. 
 
Prevention  
Traumatic dental and maxillo-facial injuries are very common 
and appear world-wide to affect approximately 20-30% of 
permanent dentition and with often serious psychological, 
economic, functional and aesthetic consequences for the 
individual. With such a high rate of injuries, preventing them 
becomes a top priority. Such an approach must take its origin 
in an identification of common causes for these injuries and 
whether such causes can be avoided or if preventive measures 
can be used to reduce the impact of such injuries. The best 
way to prevent dental and oral injuries is definitely to educate 
yourself on how to avoid them and how to deal with them if 
they happen. 
Appliances to Prevent Dental Injuries 
• Mouth guard 
• Faceguard  
• Helmets [11] 
 
Conclusion 
Traumatic dental injuries have become a major public health 
and dental concern. Prevention and treatment of TDI should 
be emphasized to the public, the health professional and the 
policy maker. Dental injuries are common, and some people 
experience many injuries. In addition to treatment time, the 
family's efforts are time and money intensive. 
The most ignored aspect of the traumatic dental injury is 
patients’ mental health concerns. The situations like loss of a 
tooth or parts of teeth often resulted in a compromised 
psychological condition. The case's prognosis is determined 
by the accurate diagnosis and treatment provided. It is also 
important to have proper documentation, not only for medico 
legal reasons but to have a baseline reference regarding the 
traumatic injury. With precise documentation during the 
initial assessment, future treatment modalities and outcomes 
can be effectively managed. 
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