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ABSTRACT  

Tooth avulsion is defined as the complete loss of a tooth or complete displacement of a tooth out 

of the alveolar bone socket as a result of an accident and represents a severe traumatic dental 

injury (TDI). Tooth avulsion mostly affects incisors in children and adolescents and is often 

associated with an unpredictable outcome and long-term treatment burden. After replantation of 

the tooth, the prognosis commonly remains uncertain. Replacement resorption or inflammatory 

resorption are probable adverse outcomes in comparison to the more favorable functional 

healing. Tooth resorption mostly appears in cases, where connective tissue between the root 

cementum surface and the alveolar bone, the periodontal ligament (PDL)  is severely damaged. 

The aim of the study is to compare the incidence and association of tooth avulsion and age. The 

retrospective study examined the records of 86,000 patients from January 2020 to April 2021 in 

which 10 patients who had tooth avulsion underwent treatment for it and who belonged to the 

age group 3 to 5 years, 6 to 11 years, 12 to 18 years at a university dental hospital in Chennai 

were shortlisted based on the inclusion and exclusion criteria. The data was then entered into 

SPSS software for statistical analysis. From this study, it was found that the incidence of tooth 

avulsion in the age group of 3 to 5-year-olds is 34%, 6 to 11-year-olds is 30% and 12 to 18-year-

olds is 36%. From the present study, we can conclude that the incidence and association of tooth 

avulsion from the given sample is low and that tooth avulsion remains a severe dental injury with 

an unpredictable prognosis, which demands new fundamental research aiming to maintain or 

regenerate the PDL after tooth avulsion. 
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INTRODUCTION 



 

 

Tooth avulsion is defined as the complete loss of a tooth or complete displacement of a tooth out 

of the alveolar bone socket as a result of an accident and represents a severe traumatic dental 

injury (TDI) [1]. Tooth avulsion mostly affects incisors in children and adolescents and is often 

associated with an unpredictable outcome and long-term treatment burden [2]. After replantation 

of the tooth, the prognosis commonly remains uncertain. Replacement resorption is an adverse 

outcome in comparison to the more favorable functional healing [3]. Tooth resorption occurs 

when the connective tissue between the root cementum surface, the alveolar bone, and 

periodontal ligament (PDL) is severely damaged by mechanical destruction due to TDI, the cells 

on the root surface get impaired during the extra-oral dry time of the avulsed tooth [4][5]. 

Therefore, the immediate rescue of the avulsed tooth, without inducing further mechanical stress 

or contamination is by placement in a tooth rescue box with a physiological storage medium 

before the PDL cells dry out is of the utmost importance [6]. The roots of undamaged teeth are 

protected against resorption by a tissue layer of unmineralized organic cementum [7]. Depending 

on the severity of the trauma, the number of surviving PDL cells, and the cementum’s ability to 

regenerate, the layer may no longer act as a sufficient barrier between the dental hard tissue and 

the adjacent bone, therefore not protecting the root from active clastic cells [8]. Consequently, 

the PDL and the root structure might be involved in bone remodeling processes and be replaced 

partially or completely by bone. In few cases, this will appear in only smaller demarcated areas 

for a limited period, leading to an acceptable prognosis. In severe cases, resorption continues, 

resulting in a complete loss of the root structure which leads to incidental loss of the remaining 

tooth crown. Bacterial contamination or infection and its associated toxins, necrotic cell debris, 

and mechanical stress may enhance the resorption process and lead to rapid tooth loss in most 

cases of inflammatory resorption [9][10]. The awareness of avulsed teeth in children among 

parents, and dentists, and have recommended the necessity of learning methods of management 

to enhance the prognosis of avulsed teeth [11]. The prognosis of an avulsed tooth relies on three 

important factors; extra-oral time, storage media, and root development [12]. Avulsion presents a 

challenge with regards to its proper emergency management [13]. The clinical outcome of the 

avulsed tooth is unduly compromised if adequate emergency treatment is not followed [14].  In a 

traumatic dental injury, the patient expects competent treatment from the dental practitioners 

[15]. The best practice recommendations include storage, replantation, and splinting of the tooth. 

While these guidelines are constantly revised by experts, data on the clinical efficacy of these 
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treatment recommendations are sparse [16]. This research is needed to obtain information on the 

amount and kind of variation that is displayed by tooth avulsion and its association with age. It 

could be used to prevent further damage and collapse of the socket due to bone resorption. The 

aim of the study is to compare the incidence and association of tooth avulsion and age.  

 

 

MATERIALS AND METHODS 

STUDY DESIGN AND SETTING: 

The retrospective study examined the records of 86,000 patients from January 2020 to April 

2021 in which 10 patients who had tooth avulsion underwent treatment for it and who belonged 

to the age group 3 to 5 years, 6 to 11 years, 12 to 18 years at Saveetha dental college and hospital 

in Chennai were shortlisted based on the inclusion and exclusion criteria. 

 

ETHICAL APPROVAL: 

The ethical approval was obtained from the institutional ethics committee under the ethical 

approval number SDC/SIHEC/2021/DIASDATA/0619-0320/. 

 

STUDY POPULATION 

The study population included patients who underwent treatment for tooth avulsion in a private 

dental college by the means of systematic sampling.  

● Inclusion criteria- Patients who underwent treatment tooth avulsion  

● Exclusion criteria- children below the age of 3 years and above the age of 18 years were 

excluded from the study. 

 

DATA COLLECTION 

The data for this study was taken from the patient records from a private dental college in 

Chennai. A total sample of 86,000 patients was taken out of which only 10 patients who met the 

inclusion criteria were included in the study. These patients belonged to the age group 3 to 5 

years, 6 to 11 years, 12 to 18 years. Repeated patient records and incomplete data were excluded. 

Data were reviewed by an external reviewer.  
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STATISTICAL ANALYSIS 

Data were recorded in Microsoft Excel 2016 (Microsoft office 10) and later exported to SPSS 

statistical package for social science for windows versions, 20.0, SPSS Inc, (Chicago IU, USA) 

and subjected to statistical analysis. The Chi-square test was employed with a level of 

significance set at p<0.05. 

 

RESULTS & DISCUSSION 

Management of avulsion of the primary and permanent dentition often presents a challenge [17]. 

The prognosis depends on the measures taken at or immediately after the time of the avulsion. 

Replantation is the only treatment choice, but careful assessment of the cases is of utmost 

importance for the avulsed tooth to be successfully replanted. Figure 1: Pie chart shows the 

gender distribution among the sample population. Males which is 48% and females which is 

52%. Figure 2: Pie chart shows the age distribution of the given sample population. The age 

group 6 to 11-year-olds which is 30% and the age group 12 to 18-year-olds which is 36%. Figure 

3: Barchart shows the association between type of dentition and age group. Among the primary 

dentition, 4% belong to 3 to 5-year-olds, 3% belong to 6 to 11-year-olds and 6% belong to 12 to 

18-year-olds. Among permanent dentition, 30% belongs to 3 to 5-year-olds, 27% belongs to 6 to 

11-year-olds and 30% belongs to 12 to 18-year-olds. Figure 4: Barchart shows the association 

between type of dentition and gender. Among primary dentition, it was more prevalent in 

females (9%) than males (4%). Among permanent dentition, it was more prevalent in males 

(44%) than females (43%). The prompt rescue and replantation of an avulsed tooth will enhance 

the probability of achieving a favorable outcome after trauma. Treatment of avulsed teeth after 

unfavorable tooth rescue aims at delaying the onset and/or limiting the extent of replacement 

resorption [6]. It is of clinical importance to preserve the tooth and surrounding bone tissue to 

provide optimal, definitive, prosthodontic rehabilitation under the possibility of later treatment 

with dental implants. Management of avulsion of the permanent dentition often presents a 

challenge. The prognosis depends on the measures taken at or immediately after the time of the 

avulsion. Replantation is the only treatment choice, but careful assessment of the cases is of 

utmost importance for the avulsed tooth to be successfully replanted. In previous studies, it 

indicated that children’s with early childhood caries are more prone to dental trauma [18]. 

Previous studies indicate that articane has been used in tooth avulsion in order to reduce the pain 
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post-trauma [19]. Previous studies research done by researchers on posterior space maintainers 

[20]. Children sustaining trauma should undergo computed tomographic (CT) examination to 

exclude potential complications [21](Velusamy et al. 2021). While treating pediatric patients it’s 

important for pedodontists to take preventive measures against covid19 as there are chances of 

unknown spread of the novel corona virus [22](Aldhuwayhi et al. 2021). Previous studies 

indicates the use of theaflavin, black tunicate, and zingerone in dental trauma reduces 

inflammation due to its anti-inflammatory activity [23][24][25](Syed et al. 2021). Previous 

studies were done by researchers on mutations, hypertension, diabetes, and biological and 

Clinical Relevance of microRNAs in Mitochondrial Diseases/Dysfunctions[26](Sekar et al. 

2020)(Bai et al. 2019)(Sekar 2019)(Sekar et al. 2019)(Parimelazhagan et al. 2021). Previous 

researches have indicated that in cases of delayed replantation of the avulsed tooth which could 

later be followed up by implant (Duraisamy et al. 2019)(Radiographic evaluation of permanent 

...)(Menon et al. 2020)(Varghese et al. 2021). 

 

 

 

Figure 1: Pie chart shows the gender distribution among the sample population. Blue color 

denotes male which is 48% and green color denotes female which is 52%. 
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Figure 2: Pie chart shows the age distribution of the given sample population. Red color 

denotes the age group of 3 to 5-year-olds which is 34%, orange color denotes the age group 

6 to 11-year-olds which is 30% and brown color denotes 12 to 18-year-olds which is 36%. 

 



 

 

 
 

Figure 3: Barchart shows the association between type of dentition and age group.  

The X-axis represents the percentage of the type of dentition and the Y-axis represents the 

percentage of age group. Red color denotes the age group of 3 to 5-year-olds, orange color 

denotes the age group 6 to 11-year-olds and brown color denotes 12 to 18-year-olds. Among 

the primary dentition, 4% belong to 3 to 5-year-olds, 3% belong to 6 to 11-year-olds and 

6% belong to 12 to 18-year-olds. Among permanent dentition, 30% belongs to 3 to 5-year-

olds, 27% belongs to 6 to 11-year-olds and 30% belongs to 12 to 18-year-olds.  Pearson chi-

square test shows p-value is 0.03, (p-value > 0.05). Hence, it is statistically significant. 

Hence proving that there was an association between age group and type of dentition. 

 



 

 

 

Figure 4: Barchart shows the association between type of dentition and gender.  

The X-axis represents the percentage of the type of dentition and the Y-axis represents the 

percentage of gender. The green color denotes females and the blue color denotes males. 

Among primary dentition, it was more prevalent in females (9%) than males (4%). Among 

permanent dentition, it was more prevalent in males (44%) than females (43%). Pearson 

chi-square test shows p-value is 0.04, (p-value > 0.05). Hence, it is statistically significant. 

Hence proving that there was an association between gender and type of dentition. 

 

CONCLUSION 

Therefore, it could be concluded that tooth avulsion was more prevalent in females (52%) when 

compared to males (48%) and was more incident in permanent dentition when compared to the 

primary dentition. Tooth avulsion remains a severe dental injury with an unpredictable 

prognosis, which demands new fundamental research aiming to maintain and/or regenerate the 



 

 

PDL after tooth avulsion. As general dentists form a vital link with the patient, they need to be 

educated on emergency management of avulsed teeth and their dilemma about some aspects of 

this procedure can be solved by providing required awareness and knowledge. 
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