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Abstract: Sports dentistry plays a crucial role in the prevention, diagnosis, and treatment of orofacial injuries resulting from sporting
activities. This review emphasizes the importance of wearing mouthguards as a primary preventive measure and discusses the dentist’s
vital role in managing dentofacial injuries. By highlighting preventive strategies and the potential long - term cost savings on dental care,
the article advocates for increased awareness and adoption of protective measures among athletes of all ages and skill levels. The review
consolidates current knowledge in the field, identifies gaps, and suggests directions for future research in sports dentistry.
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1. Introduction

Sports dentistry is a rapidly evolving field that focuses on the
prevention, protection, and clinical management of oral and
maxillofacial injuries in athletes [1]. It encompasses the
treatment of dental trauma, associated disorders, and
manifestations related to sports activities [2]. With an
emphasis on safety precautions for the orofacial region, sports
dentistry plays a crucial role in safeguarding athletes of all
ages and skill levels [3]. The face, being one of the most
vulnerable parts of the body, is often inadequately protected
during sports activities, leading to a significant percentage of
injuries ranging from tooth and soft tissue damage to fractures
of the jaw, facial bones, and even head injuries [4]. Contact
sports, characterized by physical interaction between players
to impede the opposing team or individual, pose particular
risks, necessitating specialized care due to the intricate
anatomy involved [5]. The purpose of this review is to
examine the prevalence and types of dental traumas in sports,
evaluate the effectiveness of preventive measures such as
mouthguards, and explore the role of sports dentistry in
managing these injuries.

Orofacial injuries commonly occur in sports, encompassing
soft tissue lacerations, abrasions, contusions, tooth intrusions,
avulsions, and fractures of both crown and root. Less frequent
traumas involve zygoma, mandibular, alveolar, and
temporomandibular joint fractures.

Temporomandibular sport injuries stem from direct or
indirect impacts to the temporomandibular region, causing
damage to surrounding muscles, ligaments, teeth, and joints.
These injuries carry physical, mental, social, and economic
burdens, leading to issues such as abnormal tooth exfoliation,
eruption failure, color changes, abscesses, and aesthetic gaps.
Protective measures, including mouthguards, facemasks, and
helmets, mitigate the risk of orofacial injuries.

Sports dentistry, specialized in addressing these concerns,
employs various preventive methods and devices to safeguard
athletes. Males, particularly in the 20 - 30 age group, face a
higher incidence of maxillofacial trauma. Notably, severe
injuries often involve soft tissue and "T zone" bone fractures.
Given the potential pain, psychological impact, and economic

ramifications, prioritizing precaution, prevention, and safety
measures is crucial in averting oral and maxillofacial injuries.

This article highlights the critical role of sports dentistry in
enhancing athletes’ safety by preventing orofacial injuries,
which significantly affects their physical, mental, and
economic well - being. By reviewing preventive measures
and treatment options, this article aims to contribute to the
broader efforts of reducing the incidence and severity of
sports - related dental traumas.

Common Athletic Injuries

1)  Soft Tissue Injuries: Often in athletic competition, the
face is the highly vulnerable area. Injuries to the body
and surrounding tissues throughout the face are often
seen. Abrasions, bruises and rations are frequent and
therefore should be investigated for the purpose to rule
out fracture [6] or other severe underlying injury. These
usually occur over a bony prominence of the facial
skeleton such as the brow, cheek, and chin. Lip
lacerations are also common.

2)  Fractures: Facial bone fractures, including zygomatic
fractures, are significant injuries in sports, often
resulting from falls or direct impacts [7]. Zygomatic
fractures, in particular, account for a notable proportion
of fractures in the maxillofacial region during sports -
related incidents.

3)  TMJ Injuries: trauma to the temporomandibular joint
(TMJ) can lead to significant injuries, including
bruising and potential joint ankylosis. Although less
common, TMJ injuries can have long - term
consequences and require careful management [8]

4)  Tooth Intrusion: Tooth intrusion happens, by an axially
directed effect, when the tooth has been pushed into the
alveolar process. This is perhaps the most extreme type
of injury from displacement. Pulpal necrosis is far more
probable to appear in full - formed rooted teeth and
happens in 96% of cases of invasive displacement.
Immature development of the root usually involves
spontaneous re - eruption. The progression of mature
root requires repositioning and splitting or orthodontic
extrusion.

5) Crown and Root Fractures: A most widespread
permanent dental injury is crown fracture, which can
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happen in a variety of directions. Crown infarction is the
easiest type. There is an enamel craze without losing the
structure of tooth. No treatment is needed but
appropriate pulpal vitality tests are necessary. Fracture
extended to dentine are usually sensitive to high
temperature as well as other stimuli. A severe crown
fracture induces the exposure of pulp completely and
leads to contamination inside a closed apex tooth or can
trigger a root fracture. Mobility is the major clinical
predictor of a root fracture. To assess the site and
seriousness of the fracture and the likelihood of related
alveolar fracture, radiographic Assessment and
evaluation of adjacent teeth must be conducted. The
extent of injury defines treatment.

6) Avulsion: Amongst the most severe sports - related
dental accidents is the full avulsion of a tooth. Of all oral
injuries, two to sixteen percent contribute to an avulsed
tooth. A tooth completely depending on the length of the
period outside the tooth socket, pushed out from the
socket may be substituted with various degrees of
performance. If, by improper treatment, periodontal
fibres bound to the root surface have not been damaged,
an avulsed tooth is likely to regain full function. The risk
of success is considerably reduced after two hours. The
fibres turn necrotic and the substituted tooth is resorbed
and then lost.

Risk Factors for Sports Injuries

The susceptibility to sports - related injuries can be ascribed
to a diverse array of factors, encompassing both extrinsic and
intrinsic elements. Extrinsic factors pertain to those
circumstances that exist independently of the individual,
including the nature of the sport itself and the condition of the
Playing surface.

In contrast, intrinsic factors are inherently linked to the
individual's attributes, such as age, gender, physique, and
psychological well - being [9].

Extrinsic Risk Factors

e Type of sport: Some sports are inherently more dangerous
than others, such as contact sports that involve high -
speed collisions.

e Playing surface: Poorly maintained playing surfaces can
increase the risk of injuries, such as slips and falls.

e Equipment: Faulty or improperly fitted equipment can
also increase the risk of injuries.

¢ Environmental conditions: Inclement weather conditions,
such as ice or rain, can also augment the risk of injuries.

Intrinsic Risk Factors

e Age: Children and adolescents are more susceptible to
sports injuries than adults due to their immature skeletal
and muscular systems.

e Gender: Males are more inclined to sustain sports injuries
than females due to their higher participation rates in
contact sports.

¢ Body size: Athletes with greater height or weight are at an
elevated risk of injuries due to their higher center of
gravity and increased likelihood of colliding with other
players.

e Psychological state: Athletes who are stressed, anxious, or
fatigued are more likely to sustain sports injuries.

e Genetics: Some people may be more prone to sports
injuries than others due to their genetic makeup.

Other Factors

Other Factors: In addition to the above factors, several other
elements may contribute to the risk of sports injuries,
including nutritional status, metabolic variations, and
individual differences in connective tissue repair [10]

Evaluation of Orofacial Injuries

Face damage assessment is important and should be focused
on trauma assessment principles and begins with open
airways, ventilation, circulation, injury and environmental
controls. After the initial evaluation and stabilization, the
facial examination is then carried out. The procedure is used
to determine the extent of the injury and the appropriate care
of the wounded teeth, periodontium and structures involved.

The examination includes a thorough medical and dental
history, a clinical and x - ray review and further tests like
palpation, percussion, stability and mobility assessment.
Intraoral x - rays are useful for evaluation of dentoalveolar
trauma. If the field of concern reaches the dentoalveolar
complex, extraoral visualisation is possible.

Dentistry and Sports

Sports dentistry encompasses a broad spectrum of concerns,
spanning epidemiology, treatment, prevention, and
community service. It addresses the prevalence and prediction
of orofacial injuries in sports, offering emergency and long -
term care as well as advocating for preventive measures like
well - fitted mouthguards. Beyond injury management, sports
dentistry plays a crucial role in optimizing athletes' oral health
for peak performance, detecting issues like mouth breathing
and malocclusion, and ensuring compliance with anti - doping
regulations in medication administration. By integrating
dental care into athletes' overall health management, sports
dentistry not only enhances their well - being but also
contributes to their competitive success.

Preventing Sports Injuries

Prevention of sports injuries is paramount to reduce the
incidence and severity of damage. Mouthguards, helmets, and
face masks are common preventive measures employed to
safeguard athletes during sports activities [11]. The
commonest known preventive measure is a mouthguard
which is perhaps of chief importance from a dental
perspective as it prevents soft tissue injury to lips, gingiva,
tongue, and buccal mucosa. This could be worn with
additional precautionary devices like helmet, faceguards and
headgear. It will aid in providing extra care to scalp and ears
from soft tissue injuries like contusion, abrasion, laceration
and bruising.

Head gears in multiple forms are available to provide direct
protection to the brain box, preventing it from skull fractures
and consequent injury to brain, CNS and its parts from
acceleration injuries and direct blow to the head. Facemasks
on the other hand shields the crucial facial structures like eyes,
para - nasal sinuses, nasal structures, zygoma and peri - orbital
spaces, injury to which can directly involve bleeding into the
cranial spaces and prove fatal.
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As the strength, pace, magnitude and sometimes even violent
conduct of players among the plurality of professional teams
continues to rise, there is a need for important prerequisites
dental care. Wearing mouth guards and headgear comprising
of a mask and face shield is the primary strategy for avoiding
oral sports injuries.

In sports requiring their use, the efficacy of sports
mouthguards  for dental trauma Mouthguards or
“Gumshields”: These were initially invented by London -
based dentist Woolf Krause in 1890 to safeguard boxers
against lip lacerations.

Mouthguards also help reduce the probability of neck injury,
concussion, cerebral haemorrhage, Unconsciousness,
significant injury of the central nervous system and death.

Such casualties were a popular accompaniment to boxing
competitions in that period. Originally these gumshields were
made of gutta percha, were held in position by clenching the
teeth. By the 1930s, mouthguards became component of
boxers' original kit and have stayed so since the classification
of Mouth Guard: ASTM (American Society of Testing and
Materials) reapproved the

Classification for athletic mouth guards as follows.
Type | - Stock Mouth guards. (Least preferred)
Type Il - Mouth formed mouth guards.

Type 111 - Custom fabricated (over a dental cast)
Mouth guards (Most preferred).

Helmets: They are created to safeguard the skin of the scalp
including ears from abrasions, contusions and lacerations.
The skull bones, brain and central nervous system are
protected from direct concussion, unconsciousness, cerebral
haemorrhage, brain injury, coma, and death. During the years
from the 1920s through the early 1950s, the sturdy leather
helmet was the prevalent kind of football headgear. This form
of helmet is made of various layers of leather knitted together
to cover the head of the player, the lateral parts of the face as
well as the ears. A further adjustment was the placement of a
rubberized pad at the centre line of the forehead portion of the
plastic helmet to avoid lacerations of the nasal pyramid
induced by the helmet being pushed during touch or collision
into the soft tissues of the front. Another important benefit of
rigid plastic helmet has made it easier to add face masks to
shield the mouth as well as other facial structures.

Face Masks: These are meant to defend from traumatic forces
such as a face - directed hand, ball, puck or stick in the eyes,
nose, nasal pyramid, zygomatic arches, and mouth. Face
masks improve player’s health using varying diameters of
plastic or rubber tubing or welded steel and decrease
morbidity when used correctly. There are face masks
constructed of aluminium and coated with a vinyl plastisol
coating. The earliest type of facial mask implemented into
football in the 1950s begin with a single contoured bar.

Both facial mask types provide the maxilla horizontally with
varying levels of defence from an extended finger, tightened
finger, forearm, or helmet to the zygomatic nasal pyramid or
mandibular arch, ccordingly.36 The highest level of overall
facial safety is offered by the full cage face mask which is

primarily selected by defensive players to prevent line play
and tackle damages. Football players such as quarterbacks,
running backrests and wide receivers frequently.

Choose a transitional style between the single bar and the
complete cage to provide appropriate facial security while
reducing constraints of peripheral vision and thereby enabling
perception of a broader view of the playing field.

Types of Mouthguards:

Mouthguards are of chief importance from a dental
perspective as they prevent soft tissue injuries to the lips,
gingiva, tongue, and buccal mucosa [12]. These can be worn
along with helmets, faceguards, and headgear to provide extra
protection to the scalp and ears from soft tissue injuries like
contusion, abrasion, laceration, and bruising.

Stock Mouthguards:

Stock mouth guards, composed of rubber, polyvinyl chloride,
or polyvinyl acetate copolymer, are known for their
affordability. However, their inexpensive nature comes with
drawbacks. These mouth guards are only available in small
sizes and do not adapt well to the wearer's mouth. This lack
of adaptation can hinder communication and respiration, as
the mouth guard may require constant jaw closure to remain
in position.

In a study conducted by Park et al., various ethylene - vinyl
acetate copolymer materials were tested for their
effectiveness. The researchers found that the thickness of the
occlusal section of the mouthguard plays a crucial role in
absorbing energy during impacts. They concluded that
mouthguards with a steeper insert, which softens in the
occlusal portion at higher temperatures, offer better
protection. Therefore, it's essential for mouthguards to
maintain proper occlusion for optimal performance.

Stock mouthguards are the most budget - friendly option
among the three types available. They come pre - fabricated
to a single size and are held in place by clenching the teeth.
They are also available in various styles and colors, with or
without attachment straps. However, their limited retention
and bulky design can make breathing and communication
difficult. Additionally, they may cause discomfort or trigger
gag reflexes.

As a result of these limitations, stock mouthguards are
generally not recommended for most athletes. They provide
the least effective protection against sports - related traumatic
dental injuries compared to other types of mouthguards.
Therefore, athletes should consider alternative options for
better protection and comfort during sporting activities.

Mouth - Formed Mouthguards:

Mouth - formed protectors offer athletes personalized comfort
and protection, with two primary types available. The shell -
liner variant consists of a preformed shell lined with acrylic
plastic or silicone rubber. This lining material molds to the
athlete's teeth, providing a customized fit by conforming to
the mouth's contours. On the other hand, the widely used
preformed thermoplastic coating, known as "boil and bite, "
undergoes a simple yet effective fabrication process. After
softening in boiling water, the mouthguard is inserted into the
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athlete's mouth. Through finger pressure and natural facial
and intraoral muscular movements, it Molds to the teeth and
gums, ensuring optimal adaptation to individual oral
structures. Both options prioritize comfort and protection
during sports activities, catering to individual preferences
while minimizing the risk of injuries.

Thermoplastic Boil - and - Bite Mouthguard:

The thermoplastic boil - and - bite mouthguard is formed by
immersing it in boiling water to soften the material. Once
softened, it is inserted into the athlete's mouth and moulded
using finger pressure, as well as natural facial and intraoral
muscular movements. This process facilitates optimal
adaptation to the athlete's oral hard and soft tissue structures,
ensuring a comfortable and protective fit tailored to their
needs.

Custom - Fabricated Mouthguards:

Custom - made mouth protectors, available through dental
professionals, are renowned for offering the highest level of
protection against dental injuries. Crafted from thermoplastic
polymer, these mouthguards are custom - manufactured based
on the athlete's dentition pattern. The dentist creates the
mouthguard, ensuring it fits the athlete's mouth precisely.
This personalized approach yields numerous advantages,
including superior fit, ease of communication, convenience,
and durability. Despite their proven effectiveness over more
than three decades, mouth protectors are not universally
recognized as essential safety gear in certain sports. Dentists
play a crucial role in educating patients about the necessity
and benefits of using mouthguards for sports activities.

Custom - fabricated mouthguards, meticulously crafted using
a dental impression of the athlete's dental arch, are renowned
for their exceptional fit and retention. These mouthguards
have minimal impact on respiration and articulation, offering
enhanced comfort and individualized protection. As a result,
they are a highly appealing option for athletes seeking optimal
performance and safety during sports participation.

2. Conclusion

In conclusion, sports dentistry plays a pivotal role in the
prevention and management of orofacial injuries in athletes.
Through the implementation of protective measures such as
mouthguards and education on injury risks, dentists can
significantly reduce the incidence and severity of these
injuries. Collaboration among healthcare professionals,
athletes, and coaches is essential to foster a safer sporting
environment. Future research and advancements in protective
equipment are vital to further enhancing athlete safety.
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