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Abstract

This is a systematic narrative review seeking to understand the impact of trauma across the time of
primary dentition development on those of permanent teeth, which is of particular interest in the field
of pediatrics. Injury to primary teeth which often occurs during childhood has been identified to cause
developmental abnormalities in the succeeding permanent teeth that is enamel hypoplasia,
discolouration, late emergence and even crowding. The review is informative, and summarises a pool
of studies, while stressing on the necessity of early detection of CADCH and timely intervention to
prevent or reduce such adverse effects. New technologies in diagnostics like CBCT and new
treatment approaches, like biomaterials and regenerative medicine, have improved the opportunity
for the dental professional to treat these individuals adequately. The review also describes the major
benefits of early intervention to enhance better long-term oral health outcomes; this is also highly
underlined the critical importance of additional studies to fill existing knowledge gaps and develop
better-intervention strategies. It is in relation to the focus of this review and its focus on primary
dentition trauma and the developmental stage of the permanent teeth that the importance of early
prevention and management of dental injuries is underlined. It is evident from the study that the
shifting technology, together with the knowledge of developmental effects of dental trauma can
facilitate better management of patient care in the paediatric dental practice.
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Introduction

Background:

The first set of teeth commonly known as the deciduous teeth or baby teeth are very
important for a child’s dental profile. It is these teeth which help in the initial process of chewing
and formalization of speech, they also play an important role of being temporary and preparative
into the presence of permanent teeth. The beautiful eruption and alignment of permanent teeth
have always been related to the health and position of primary teeth. Injury to primary dentition is
not a rare event in children of preschool age, and can occur due to falls or during sports and other
accidents. In patients with trauma to deciduous teeth, the principles are the same with primary
treatment being aimed at managing pain, bleeding and tooth displacements but possibly significant
implications on the permanent dentition cannot be overemphasized®.

Relevance: Trauma to primary teeth sustains effects in the long run, and may cause some
severe developmental alterations of the permanent dentition. These disturbances can range from
disturbances of the enamel such as hypoplasia, to staining, to delayed eruption, to even changes in
the positional relationship of the permanent teeth to the developing deciduous teeth. Therefore, it
is important that dental practitioners are aware not only of exactly what is happening to the patient
at a given period in time to treat, but also of what future implications might arise from the trauma
to primary teeth regarding the permanent dentition. Therefore, this systematic narrative review
will identify these long-term consequences, consequences that can impact the clinical practice,
present the latest research developments in this field, and finally, introduce potential directions for
future studies and practice?.

Pathophysiology of Trauma in Primary Dentition
Types of Trauma:

Injury to primary dentition can be described in several groups and the pathophysiological
effects of the injury will vary depending on the class of injury and its effects on the primary and
permanent teeth beneath the primary teeth. The most common types of trauma include:

Awvulsion: The extraction of a tooth in which it comes out completely from the socket in
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which it was located. Consequent on avulsion of a primary tooth, the development of the
permanent tooth germ may be interfered with thereby leading to malformation of the tooth or
outright delayed eruption.

Figure 1: Tooth Avulsion

Intrusion: The shifting of a tooth into the alveolar bone usually leads to a breaking or non-
development of the periodontal ligament, and the developing permanent tooth. Intrusion injuries
are particularly dangerous as an untreated complicated crown fracture can result in enamel
hypoplasia and complicated crown-root malformation of the permanent successor?.

Luxation: It is the condition in which a tooth is moved within its socket and it is of three
types, that is, all that involves lateral, that which has an extrusive component and that which has
an intrusive component. Luxation injuries may affect the blood flow to the pulp of the affected
tooth and therefore lead to pulp necrosis resulting in developmental abnormalities in the
underlying permanent tooth.

Concussion and Subluxation: These injuries involve some form of impairment of the
tooth’s support base, but there is no shifting of the tooth. While the effects generally are not as
severe as in the primary dentition stage, traumas during this stage can still incline a child to a few
developmental problems in the permanent teeth®.

Figure 2: Tooth Concussion

Immediate Effects:

The manifestations of KN trauma to primary teeth are pain, swelling and possible damage
to the pulpal core and the adjacent tissues. Possible symptoms depend on the particular type and
the severity of the foregoing trauma, which may involve avulsion or fracture of the tooth in
question, haemorrhaging and inflammation of the mucosa of the surrounding gingiva. These acute
effects demand immediate intervention because they cause severe pain, predispose the tooth to
infection, and might need to be stabilized, if possible. However, the most alarming consequence
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of primary dentition trauma is the possibility of the injury to an underlying permanent tooth germs.
This close location of the developing permanent teeth to the roots of the primary teeth make any
serious injury to the primary dentition to have a direct bearing to the formation and development
of the permanent dentition. This is especially the case when the developing permanent tooth has
incurred physical injury through intrusion or avulsion, or has been developmentally impacted, for
example®.

Impact on Permanent Dentition

Developmental Disturbances:

Injuries to primary teeth therefore may lead to developmental abnormalities pertaining to
teeth in the permanent dentition. The degree and kind of these disturbances is directly related to
the kind, the severity and the time of the occurrence of the trauma. Common developmental issues
include:

e Enamel Hypoplasia: A pathological state in which there is hypoplasia, cissing or Chips
of the enamel layer of permanent teeth. It is usually seen in the form of white or brown
spots or roughened surface of tooth or enamel surface loss and is more noticeable and
estrogenic with a higher tendency to form caries.

e Discoloration: The primary dentition can be avulsed or fractured, and such trauma can
cause enamel dysplasia that will result in discoloration of the permanent teeth. This can
happen because of the blood or other fluids that penetrate the developing tooth bud and
can cause a spectrum of colour changes from yellow, to brown or gray.

e Delayed Eruption: Injury to primary teeth can delay or accelerate the eruption of
permanent teeth and the space maintained for them may be lost. At time the permanent
tooth may be formed but it is not released on time or at all, such cases call for surgical
extraction or orthodontic procedure.

e Positional Anomalies: Preferably, permanent teeth also develop in distorted positions
because of injuries to the primary teeth. This may present as ectopic eruption, where by
the tooth appears in a wrong site, or as malaligned teeth where the teeth are not well aligned
in the dental arch® 7,

Long-Term Oral Health:

Trauma in the primary dentition is capable of having severe consequences for a person’s
oral health in the long run. Any permanent teeth that have enamel hypoplasia or other
abnormalities in the structure of the tooth will be more prone to decay and will therefore need
extensive treatment which may in clued fillings crowning or possibly veneers. Furthermore,
positional anomalies of teeth cause malocclusion which needs orthodontic treatment so that the
position of the teeth and the bite may correspond to their proper anatomical requirements. In
addition, care must be taken of the psychological consequences, which are always observed in
children and adolescents with visible dental pathologies. Dental staining or malformation may
present the child with embarrassment and this results in restriction of his social engagements as
well as hinder his or her self esteem. Hence, key to the child’s functional and psychological health
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is the early assessment and control of long-term impact of primary dentition trauma®.
Clinical Implications
Early Diagnosis and Monitoring:

Long-term follow up is important in controlling the consequences of primary dentition
trauma after diagnosis at an early age. Any dental personnel managing cases of trauma to the
primary teeth should do a proper check-up; the extent of damage on the primary teeth and the
permanent tooth germs should be radiographically assessed. Subsequent checkups are essential
for the observation of the development of new teeth, even more, so in situations where the injury
was dramatic®.

Treatment Considerations:

The treatment plans should therefore target the individual patient and acknowledge the
characteristics of the aetiology and severity of the trauma, the age and the phase of eruption of the
permanent dentition. Occasionally, the use of orthodontic appliances is early in an attempt to
control the position of the permanent teeth and the development of malocclusion. Other end
restorative treatment may also be needed because of enamel defects or discoloration of permanent
teeth maybe; this may include composite bonding or crowning.

Whereby it has major impacts on permanent teeth, more comprehensive solutions like
veneers, crowns, or even dental implants may require to be provided. Primary dentition trauma is
not an insurmountable issue but management must be performed at an early stage to guarantee a
favourable prognosis for the patient™®.

Recent Advancements
Diagnostic Tools:

There has been a progression in various diagnostic techniques that has enhanced the
evaluation and treatment of the subsequent consequences of primary dentition trauma among the
dental experts. Current advanced imaging techniques like the cone-beam computed tomography
(CBCT) help in visualizing the developing permanent teeth buds as well as its neighbouring
structures. These are useful in result in better diagnosis and efficient treatment plans particularly
when multiple areas may be affected but are not well defined after the accident®?.

Treatment Modalities:

Treatment modalities of trauma that affects the primary dentition have also received an
upgrade in recent years which created new modalities in handling the conditions that are as a result
of those traumas. For instance, using bioactive glass and calcium silicate-based cements has done
miracles in encouraging the repair of injured oral tissues and optimizing the results of face injuries
that led to enamel impairment. Also, the concept of regenerative medicine or stem cell based
therapies are being considered when it comes to restoring or replacing damaged structures of
teeth’?,

Preventive Strategies:

It can be also seen that preventive measures have changed significantly and more emphasis
has been placed on raising parents’ and caregivers’ awareness of children’s teeth vulnerability to
trauma. Education and preventive measures like the wears of mouth protector in children
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participating in sporting activities have also being proven to decrease the occurrence of dental
injuries. In addition, the materials developed for dental treatments over the years have enabled
production of protective gears for children that are effective, and which do not cause discomfort,
thus making it easier to shield primary dentition against any form of trauma?® 4,
Advantages of Early Intervention

Timely intervention after injury to the primary teeth provides several important benefits,
both in the immediate and distant future, which are essential for achieving the best possible results
for the growing permanent teeth. One of the main advantages is the avoidance of problems that
may occur if the trauma is not treated or managed properly. A growing body of literature exists
suggesting that young children who sustain oral trauma are at high risk of a number of
developmental difficulties in their permanent incisors, including hypoplastic enamel, crown
discoloration or deformation. Dental specialists should thus adhere to early intervention so as to
reduce the severity of these complications and to prevent any complications relating to the
structurally sound permanent teeth with a view of preventing frequent costly restorative measures
in future. Another advantage of early intervention is that treatment can guide the right sequences
of appearance and alignment of adult teeth. The negative impacts can include delayed eruption,
misalignment or any other complications that are likely to affect friendly teeth when one’s primary
teeth are damaged. Probably some of the techniques that can be utilized in early intervention are
to use space maintainers or orthodontic appliances that may help in guiding the right formation
and eruption of the permanent teeth. Such anticipation the cleft risk of malocclusion and other
orthodontic problems, which may require more complex and costly procedures in the future. it is
also important to visit the dentist as a child so as to address such issues before they get out of hand
affecting the general health of the tooth and physique of the child. In the case that dental trauma
is treated accurately and on time, pain, infection, as well as possible damage to the structures in
the oral area shall be relieved and therefore contributes to the child’s general and oral health in
future. Maybe this is the reason why the normal tissue surrounding the decayed primary tooth or
that of the developing permanent tooth bud should be preserved to prevent such infections from
extending to the different tissues or the developing permanent tooth bud where infection may lead
to formation of an abscess or the child may end up having the tooth surgically treated by having a
root canal treatment. Moreover, there are enhanced psychological outcomes familiar in cases
where early intervention is made to the youngster. He or she may develop psychological problems
such as low self-esteem because he or she cannot fix a smile since the teeth are discolored,
malformed or misaligned as a result of untreated or poorly managed dental injuries. In this way,
through providing timely and appropriate treatment, the specialized dental practitioners could to
some extent contribute to the prevention of detrimental effects of such disorders upon the
youngster’s self-esteem and confidence, which is considerably important during the process of
development. To sum up, we are to note that timely dental treatment of injuries resulting from the
primary dentition has numerous advantages. The goals include prevention of developmental
problems, guidance of the correct teeth teething, protection of the tooth, and development of the
child’s well-being. It is for such reasons that another benefit of using these technologies is the
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need for immediate and efficient dental treatment for juvenile dental trauma®® 161718,
Case Studies and Evidence

Literature review including case reports and clinical findings and formulation give vital
information as to the impact of trauma to primary dentition on permanent teeth. Several authors
have described clinical cases when avulsion, intrusion or luxation of primary teeth caused various
pathologic changes in the respective permanent ones. For instance, many of them who sustained
intrusion injuries—where a primary tooth is displaced into the alveolar bone—showed enamel
hypo-plasia, crown colour change, as well as qualitatively abnormally formed roots for the
succedaneous teeth. They generally emphasize the relevance of an early and correct diagnosis and
also the importance of longitudinal follow up in order to diagnose emerging pathologic process in
the permanent dentition. Moreover, carried out by other authors studies supplement these
individual case reports and underscore the relationship between the type and gravity of the trauma
and the risk of developmental disturbances in permanent teeth. Published studies reported here
reveal that various degrees of developmental damage of the teeth can be caused by trauma to the
tooth germs during the period of tooth formation and eruption that manifest in cosmetic to
structural complications may need restoration or orthodontic interventions. Another common
feature of the literature reviews in this area is the insistence on the early treatment, which
apparently lowers the chances of a severe prognosis of such trauma in the future!® 20,

Collectively, the information obtained from these case studies and clinical research
emphasizes the need of using a comprehensive strategy when dealing with primary dentition
trauma. This method encompasses not only emergency medical attention to treat the immediate
consequences of trauma but also long-term initiatives to monitor and alleviate the possible
developmental effects on permanent teeth. The combined results of these research provide a solid
foundation for clinical recommendations that support an active and watchful approach to
childhood dental trauma, aiming to protect the health and structure of the growing permanent teeth.
Future Directions
Research Gaps:

Although there is improvement in knowledge concerning the consequences of primary
dentition trauma, some gaps stand out as follows: Thus, the requirement for large sample long-
term prospective cohort studies with child with primary dentition trauma to determine the
permanent effects on teeth. Furthermore, further studies should be done to determine if the effects
of regenerative therapies and other later developments in the care of such conditions are useful.
Emerging Technologies:

Application of advanced technologies that include artificial intelligence in diagnostics and
treatment planning of primary dentition trauma is considered feasible. Machine learning could be
employed to examine data on a large of scale to determine risk factors of certain long-term
outcomes so as to ensure more relevant and appropriate interferences are applied.

Public Health Initiatives:

Subsequent public health interventions should aim at raising awareness on how to avoid

injury to the child’s teeth. It could involve publicity crusades such as campaigns on usage of
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protective gear in sporting activities and health fascism on how parents and caregivers can protect
their children from injuries on their teeth.
Discussion

Comparative Analysis: When comparing different types of trauma the author noticed that
some types of injury as incursion and avulsion as potentially more dangerous regarding the
disruption of tooth development in permanent dentition. This underlines the need to intervene
early and the fact that there should be special modes of handling different forms of trauma®*.

Controversies and problems: remain in the discipline, to wit on the appropriate
management of traumatic injuries in deciduous teeth. Some dentists promote the concept of
conservative care, while others are advocating for more aggressive interventions. Such divergent
perceptions clearly indicate the necessity of further research and, most importantly, the
development of similar approaches to patient handling®®.
Conclusion

The impacts of harm to the baby teeth on the adult teeth are complex and complicated The
potential results of harm may be vast and have severe effects on a child’s oral health and welfare.
This study is equally important in focusing on the early diagnosis and prevention or minimizing
of developmental aberrations of the permanent teeth in enamel hypoplasia, discolouration, delayed
eruption and positioning. The application of biomaterials and regenerative therapy in combination
with the appearance of diagnostics and treatment methods has expanded the capabilities of dentists
in managing critical circumstances to a great extent. However, there is evidence that indicates that
there yet remain some fields of knowledge that require further exploration, specifically, fields
associated with the concept of the extended observation and with the effectiveness of emergent
therapies. Possible conclusions of the analysis show the imperative of an active approach toward
managing oral injuries in children, with a stress on the constant and developing research and
education in the sphere of pediatric dentistry. For better outcomes of the patients who have
suffered disintegration of the primary dentition, the dental practitioners may employ the
approaches that deal with the primary and the consequent effects of the treatment. The main goal
of this approach is to increase the levels of well being of all those traumatized by early dental
ISSues.
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