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Abstract 
Introduction: Avulsion of permanent teeth is one of the most serious dental injuries, prompt and correct 

emergency management is essential to achieve the best outcome after this injury. 

Objective: To analyze the literature on avulsed teeth, particularly its prevalence, storage media, 

consequences and treatment. 

Methodology: In order to carry out this literature review, an electronic search was necessary using 

PubMed and Google Scholar with the words avulsed tooth, and prevalence, storage media, treatment. 

Results: The prevalence of traumatic dental injuries is greater in male patients of school age. The most 

common treatment is reimplantation. The main adverse events are dental ankylosis and resorption. When 

immediate reimplantation is not possible, the most practical means of preservation is cow's milk, 

currently anti-reabsorption therapy is used to improve the prognosis in addition to the use of a semi-

flexible stabilizer. 

Conclusion: The treatment of choice for dental avulsion will always be reimplantation, whether 

immediate or delayed, regardless of how long the tooth is kept out of the mouth. Although there is no 

predictable prognosis, it does not mean that reimplantation should not be attempted, since the tooth will 

be of great importance in contributing to the mandibular and facial development of the child. 
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1. Introduction 

Avulsion of permanent teeth is one of the most serious dental injuries, and prompt and correct 

emergency management is essential to achieve the best outcome after the injury [1].  

Tooth trauma includes fractures, luxations and avulsions, which can be reduced in most cases. 

Avulsed primary teeth should never be replaced [2]. Traumatized patients require immediate 

and correct treatment to restore damaged structures and functions that have a major impact on 

the patient's daily life [3].  

Tooth avulsion is defined as the complete displacement of the tooth out of its socket with 

breakage of the periodontal ligament fibers, with some of them remaining attached to the 

cementum and the rest to the alveolar bone [4]. Avulsion of permanent teeth is one of the most 

serious oral health problems among active children and adolescents [3].  

Dental trauma and injuries in the primary dentition are difficult to treat, as the goals of 

treatment include restoring esthetics and function. The aim of this article is to analyze the 

literature on dental avulsion, as well as its prevalence, storage media, consequences and 

treatment. 

 

2. Materials and Methods 

Articles on the subject published through the PubMed, SCOPUS and Google Scholar 

databases were analyzed, with emphasis on the last 5 years. The quality of the articles was 

evaluated using PRISMA guidelines, i.e., identification, review, choice and inclusion. The 

quality of the reviews was assessed using the measurement tool for evaluating systematic 

reviews (AMSTAR-2) [5]. The search was performed using Boolean logical operators AND, 

OR and NOT. 
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It was realized with the words “avulsed tooth”, “storage 

media”, “prevalence”, “treatment”, “clinical success”. The 

keywords were used individually, as well as each of them 

related to each other. 

 

3. Results and Discussion  

3.1 Prevalence 

Studies have established that more than one billion people 

alive have suffered a traumatic dental injury (TDI). It is a 

neglected condition that could be ranked fifth if included in 

the list of the world's most common acute/chronic diseases 

and injuries [6]. Dental trauma has a worldwide prevalence of 

10-24%, it is often the cause of the first visit to the emergency 

room [7, 9, 14], specifically avulsion is between 0.1 to 4.3%, the 

most affected tooth was the upper central temporary incisor 
[12, 13]. 

TDI are more frequent in children under 5 years of age 

(56.1%) with a predominance of injuries suffered by the male 

sex (63.8%) [8]. It is related to inadequate lip coverage and 

increased overjet as risk factors associated with dental trauma 
[10, 11, 15].  

Traumatic blows occurred mostly in spring, permanent teeth 

more than primary teeth, upper incisors more than mandibular 

incisors and central incisors more than lateral incisors [16]. 

Although there is controversy about the prevalence of 

traumatic dental injuries, it is considered to be around 15%, 

being more frequent in male patients of school age, where the 

most affected tooth is usually the upper permanent central 

incisor. 

 

3.2 Storage media 

Natural products have been shown to be more effective in 

maintaining periodontal ligament (PDL) cell viability 

compared to synthetic products and milk has been found to be 

the single most recommended storage medium, based not only 

on PDL cell viability but also on practical considerations [17]. 

While milk has been shown to prolong the viability of PDL 

cells prior to replantation compared to saline or tap water, the 

following media have also been shown to be highly effective: 

propolis, oral rehydration salts, rice water and film paper [18]. 

Such reservoir media are useful in preserving cell viability 

when immediate replantation is not possible [19]. 

Propolis may be the preferred storage medium prior to 

replantation when available in real-world settings [20], a study 

by Bunwanna A et al. suggests this extract as an alternative 

for a tooth banking medium for up to 12 hours [21]. Another 

preservation medium that has been investigated is Aloe vera 
[22, 23, 24], although it is important to emphasize that milk 

remains the most convenient, economical and readily 

available solution in most situations, as well as being able to 

keep periodontal ligament cells alive. 

There are various substances useful as a means of preserving 

the avulsed tooth, the most widely accepted being cow's milk, 

Hank's balanced solution, coconut water and oral rehydration 

solutions. For practical considerations, milk is considered as 

the ideal means of preservation, having as a benefit the 

preservation of the vitality of the periodontal ligament cells. 

 

3.3 Consequences of Avulsion 

Among dental injuries, avulsion continues to be serious with 

an unpredictable prognosis [25, 26], this type of trauma will 

present sequelae in most cases. The main ones are superficial 

resorption, followed by inflammatory resorption, resorption 

due to pulp infection or resorption due to replacement [27], this 

last one affect 51.0% of the re-implanted teeth [26].  

Replacement resorption is a complication that occurs after 

replantation of avulsed teeth, which may require additional 

treatment in the future [28, 29]. Another complication that 

frequently occurs is dental ankylosis, which should also be 

taken into account since it is a typical biological response to 

late reimplantation of avulsed teeth [30, 31]. Teeth with mature 

root development were significantly more affected by 

ankylosis than teeth with immature root development [32]. 

When the trauma occurs in children under 2 years of age, 

when it affects the lower jaw, or when several teeth are 

involved, the risk of sequelae in the permanent teeth after 

avulsion of their predecessor is greater [33]. Traumatic injuries 

to primary teeth are a risk factor for the development of 

sequelae in permanent successors, so children who suffer 

trauma to their primary teeth should be monitored until the 

eruption of the permanent teeth for early diagnosis and 

treatment of possible sequelae [34, 35]. 

Among the most frequent complications of reimplantation of 

an avulsed tooth are ankylosis and resorption. Both are a 

typical biological response to reimplantation as a consequence 

of inflammation or necrosis of the periodontal ligament, so an 

unpredictable prognosis should always be considered. 

 

3.4 Treatment 

The essential factors in the treatment of the avulsed tooth are 

proper diagnosis, treatment planning and follow-up, which 

together will be key to achieving a favorable outcome [36]. The 

outcome of treatment will depend on the storage of avulsed 

teeth in media capable of maintaining the viability of 

periodontal ligament cells when immediate replantation is not 

possible [24]. Late replantation of an avulsed tooth for a child 

is still worthwhile, even in cases of poor prognosis in which 

the tooth had prolonged dry extraalveolar storage. It should be 

done because of its importance to the mandibular and facial 

development of the child, as it will be of benefit until growth 

is complete [28, 29, 37]. A conservative approach to the late 

replanted tooth can be stable and functional with proper 

treatment procedures [38]. Splinting is specified as the Gold 

Standard [39], since it will allow immobilization of the teeth in 

the initial period, which is essential for periodontal ligament 

repair. The use of semi-rigid splinting is more indicated than 

rigid splinting [4], and it has also been documented that 

performing the revascularization procedure had benefits in 

immature teeth, since it allowed the tooth to develop both in 

length and dentin volume and helped in the partial closure of 

the apical foramen [40]. 

The use of antiresorption therapy should now be considered, 

as this is a new technique that prevents the common 

inflammation experienced by avulsed teeth after replantation, 

using a combination of antibiotics and corticosteroids [41]. 

The indicated treatment of the avulsed tooth is immediate or 

delayed reimplantation plus the use of a semi-flexible 

stabilizer, regardless of the unpredictable outcome that may 

occur, reimplantation will be of benefit to the craniofacial 

development of the child. Antiresorptive therapy is currently 

used to improve the long-term prognosis. 

 

4. Conclusions 

The treatment of choice for dental avulsion will always be re-

implantation either immediate or delayed, regardless of how 

long the tooth is kept out of the mouth before re-implantation. 

Although there is no predictable prognosis, it does not mean 

that re-implantation should not be attempted, as the tooth will 

be of great importance in contributing to the mandibular and 

facial development of the child. 
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~ 44 ~ 

International Journal of Applied Dental Sciences http://www.oraljournal.com 
5. References 

1 Fouad AF, Abbott PV, Tsilingaridis G, Cohenca N, 

Lauridsen E, Bourguignon C, et al. International 

Association of Dental Traumatology guidelines for the 

management of traumatic dental injuries: 2. Avulsion of 

permanent teeth. Dent Traumatol. 2020 Aug;36(4):331-

342. 

2 Hammel JM, Fischel J. Dental Emergencies. Emerg Med 

Clin North Am. 2019 Feb;37(1):81-93. 

3 Bendoraitiene E, Zemgulyte S, Borisovaite M. 

Reasonable Outcome of Avulsed Permanent Upper 

Incisor after Seven Years Follow-Up Period: A Case 

Report. J Oral Maxillofac Res. 2017 Dec 31;8(4):e6. 

4 Veras SRA, Bem JSP, de Almeida ECB, Lins CCDSA. 

Dental splints: types and time of immobilization post 

tooth avulsion. J Istanb Univ Fac Dent. 2017 Dec 2;51(3-

1):S69-S75. 

5 Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, 

Moran J, et al. AMSTAR 2: A critical appraisal tool for 

systematic reviews that include randomised or non-

randomised studies of healthcare interventions, or both. 

BMJ. 2017;21;358:j4008.  

6 Richards D. One billion people have experienced a 

traumatic dental injury. Evid Based Dent. 2018 

Jun;19(2):34-35.  

7 Tewari N, Bansal K, Mathur VP. Dental Trauma in 

Children: A Quick Overview on Management. Indian J 

Pediatr. 2019 Nov;86(11):1043-1047. 

8 Ng L, Malandris M, Cheung W, Rossi-Fedele G. 

Traumatic dental injuries presenting to a paediatric 

emergency department in a tertiary children's hospital, 

Adelaide, Australia. Dent Traumatol. 2020 

Aug;36(4):360-370. 

9 Fiehn R, Okunev I, Bayham M, Barefoot S, Tranby EP. 

Emergency and urgent dental visits among Medicaid 

enrollees from 2013 to 2017. BMC Oral Health. 2020 

Dec 4;20(1):355. 

10 Tewari N, Mathur VP, Siddiqui I, Morankar R, Verma 

AR, Pandey RM. Prevalence of traumatic dental injuries 

in India: A systematic review and meta-analysis. Indian J 

Dent Res. 2020 Jul-Aug;31(4):601-614. 

11 Salarić I, Tikvica Medojević D, Baždarić K, Kern J, 

Miličević A, Đanić P, et al. Primary School Teachers' 

Knowledge on Tooth Avulsion. Acta Stomatol Croat. 

2021 Mar;55(1):28-36. 

12 Galvão AK, Cabral GM, Miranda AF, Baeder FM, 

Santos MT. Tooth avulsion accidents due to urgent and 

emergency orotracheal intubation. Med Oral Patol Oral 

Cir Bucal. 2020 May 1;25(3):e353-e358. 

13 Prieto-Regueiro B, Gómez-Santos G, Diéguez-Pérez M. 

Prevalence of traumatic injuries in deciduous dentition 

and associated risk factors in a Spanish children 

population. J Clin Exp Dent. 2021 Jul 1;13(7):e678-e684. 

14 Richards D. One billion people have experienced a 

traumatic dental injury. Evid Based Dent. 2018 

Jun;19(2):34-35.  

15 Patnana AK, Chugh A, Chugh VK, Kumar P, Vanga 

NRV, Singh S. The prevalence of traumatic dental 

injuries in primary teeth: A systematic review and meta-

analysis. Dent Traumatol. 2021 Jun;37(3):383-399. 

16 Agouropoulos A, Pavlou N, Kotsanti M, Gourtsogianni 

S, Tzanetakis G, Gizani S. A 5-year data report of 

traumatic dental injuries in children and adolescents from 

a major dental trauma center in Greece. Dent Traumatol. 

2021 Aug;37(4):631-638. 

17 Adnan S, Lone MM, Khan FR, Hussain SM, Nagi SE. 

Which is the most recommended medium for the storage 

and transport of avulsed teeth? A systematic review. Dent 

Traumatol. 2018 Apr;34(2):59-70. 

18 De Brier NOD, Borra V, Singletary EM, Zideman DA, 

De Buck E. International Liaison Committee on 

Resuscitation First Aid Task Force. Storage of an avulsed 

tooth prior to replantation: A systematic review and 

meta-analysis. Dent Traumatol. 2020 Oct;36(5):453-476. 

19 D'Costa VF, Bangera MK, Kini S, Kutty SM, Ragher M. 

An In vitro Comparison of Coconut Water, Milk, and 

Saline in Maintaining Periodontal Ligament Cell 

Viability. J Pharm Bioallied Sci. 2017 Nov;9(1):S107-

S111. 

20 Zhang N, Cheng Y, Li F, Kang Q. Network Meta-

Analysis of 10 Storage Mediums for Preserving Avulsed 

Teeth. Front Med (Lausanne). 2021 Oct 11;8:749278. 

21 Bunwanna A, Damrongrungruang T, Puasiri S, Kantrong 

N, Chailertvanitkul P. Preservation of the viability and 

gene expression of human periodontal ligament cells by 

Thai propolis extract. Dent Traumatol. 2021 

Feb;37(1):123-130. 

22 Babaji P, Melkundi M, Devanna R, S SB, Chaurasia VR, 

V GP. In vitro comparative evaluation of different 

storage media (hank`s balanced salt solution, 

propolis, Aloe vera, and pomegranate juice) for 

preservation of avulsed tooth. Eur J Dent. 2017 Jan-

Mar;11(1):71-75. 

23 Misurya R, Sharma S, Syed Ismail PM, Gupta N, Rajan 

R, Kaur R, Babaji P. An in vitro evaluation of efficacy of 

ViaSpan, aloe vera, gatorade solution, and propolis 

storage media for maintaining the periodontal ligament 

cell viability. Ann Afr Med. 2022 Jan-Mar;21(1):34-38. 

24 Resende KKM, Faria GP, Longo DL, Martins LJO, Costa 

CRR. In vitro evaluation of plants as storage media for 

avulsed teeth: A systematic review. Dent Traumatol. 

2020 Feb;36(1):3-18. 

25 Osmanovic A, Halilovic S, Kurtovic-Kozaric A, 

Hadziabdic N. Evaluation of periodontal ligament cell 

viability in different storage media based on human PDL 

cell culture experiments-A systematic review. Dent 

Traumatol. 2018 Dec;34(6):384-393. 

26 Müller DD, Bissinger R, Reymus M, Bücher K, Hickel 

R, Kühnisch J. Survival and complication analyses of 

avulsed and replanted permanent teeth. Sci Rep. 2020 

Feb 18;10(1):2841. 

27 Hasanuddin S, Reddy JS. Sequelae of delayed 

replantation of maxillary permanent incisors after 

avulsion: A case series with 24-month follow-up and 

clinical review. J Indian Soc Pedod Prev Dent. 2018 Oct-

Dec;36(4):410-416. 

28 Yoon H, Song M. Long-Term Retention of Avulsed 

Maxillary Incisors with Replacement Root Resorption: A 

9-Year Follow-Up. Case Rep Dent. 2021 Jan 11; 

2021:8872859. 

29 Lin S, Ashkenazi M, Karawan M, Teich ST, Gutmacher 

Z. Management of Ankylotic Root Resorption Following 

Dental Trauma: A Short Review and Proposal of a 

Treatment Protocol. Oral Health Prev Dent. 

2017;15(5):467-474. 

30 Krug R, Kremeier K, Krastl G. Long-term retention of 

avulsed maxillary permanent incisors replanted after 

prolonged non-physiological storage. Dent Traumatol. 

2019 Apr;35(2):147-152. 

31 Bendoraitiene E, Zemgulyte S, Borisovaite M. 

http://www.oraljournal.com/


 

~ 45 ~ 

International Journal of Applied Dental Sciences http://www.oraljournal.com 
Reasonable Outcome of Avulsed Permanent Upper 

Incisor after Seven Years Follow-Up Period: A Case 

Report. J Oral Maxillofac Res. 2017 Dec 31;8(4):e6. 

32 Albertsson J, Lauridsen E, Andreasen JO, Gerds TA, 

Andersson L. The risks of ankylosis of 89 avulsed human 

teeth stored in saliva prior to replantation-A re-evaluation 

of a long-term clinical study. Dent Traumatol. 2021 

Aug;37(4):537-545. 

33 Del Negro B, Lauridsen E, Mendes FM, Andreasen JO, 

Wanderley MT, Hermann NV. Impact of avulsion of the 

primary incisors on the occurrence of sequelae in the 

permanent teeth: A retrospective cohort study. 

Community Dent Oral Epidemiol. 2021 Jul 26. 

34 Lenzi MM, da Silva Fidalgo TK, Luiz RR, Maia LC. 

Trauma in primary teeth and its effect on the 

development of permanent successors: a controlled study. 

Acta Odontol Scand. 2019 Jan;77(1):76-81. 

35 Caeiro-Villasenín L, Serna-Muñoz C, Pérez-Silva A, 

Vicente-Hernández A, Poza-Pascual A, Ortiz-Ruiz AJ. 

Developmental Dental Defects in Permanent Teeth 

Resulting from Trauma in Primary Dentition: A 

Systematic Review. Int. J Environ Res Public Health. 

2022 Jan 10;19(2):754. 

36 Bourguignon C, Cohenca N, Lauridsen E, Flores MT, 

O'Connell AC, Day PF, et al. International Association of 

Dental Traumatology guidelines for the management of 

traumatic dental injuries: 1. Fractures and luxations. Dent 

Traumatol. 2020 Aug;36(4):314-330. 

37 Demir P, Guler C, Kizilci E, Keskin G. Survival of 

avulsed permanent incisors in children following delayed 

replantation. Niger J Clin Pract. 2020 May;23(5):631-

637. 

38 Bustamante-Hernández N, Amengual-Lorenzo J, 

Fernández-Estevan L, Zubizarreta-Macho A, Martinho da 

Costa CG, Agustín-Panadero R. What can we do with a 

dental avulsion? A multidisciplinary Clinical Protocol. J 

Clin Exp Dent. 2020 Oct 1;12(10):e991-e998. 

39 Jamal S, Motiwala MA, Ghafoor R. Conventional and 

contemporary approaches of splinting traumatized teeth: 

A review article. J Pak Med Assoc. 2020 Feb;70(1-

2):S53-S59. PMID: 31981337. 

40 Abulhamael AM, Zweig S, Kutbi AS, Alrehili RS, 

Alzamzami ZT, Alharbi YM. Combination of 

Revascularization and Apexification in the Treatment of 

an Avulsed Tooth: A Case Report. J Contemp Dent Pract. 

2020 Jul 1;21(7):803-807. 

41 Alotaibi S, Haftel A, Wagner ND. Avulsed Tooth. 2021 

Sep 15. In: StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2022 Jan. PMID: 30969698. 

 
How to Cite This Article 

Daniela HM, Jorge Jaime FT, Myriam Angelica De La G, Hilda LMA, 

Julio CAO, Maria EVS, et al. An update on management of avulsed 

teeth: International Journal of Applied Dental Sciences 2022;8(4):42-

45. 

 

 

Creative Commons (CC) License 

This is an open access journal, and articles are distributed under the 

terms of the Creative Commons Attribution-NonCommercial-

ShareAlike 4.0 International (CC BY-NC-SA 4.0) License, which 

allows others to remix, tweak, and build upon the work non-

commercially, as long as appropriate credit is given and the new 

creations are licensed under the identical terms. 

http://www.oraljournal.com/

