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The healthy cell survival rate of pulp and 
periodontal ligament fibers begin to decrease by 
lack of blood supply, dryness and possible bacterial 
contamination when the tooth is removed from its 
socket.[8] Innermost cell layers of the root surface 
should be vital for the proper regeneration of the 
periodontal ligament. Although pH, osmolality, and 
temperature of the storage medium is important 
for the survival of periodontal ligament cells, wet 
storage is the main environment to save the avulsed 
tooth.[3,9]

The aim of this report is to present the case of an 
accidentally avulsed maxillary central incisor kept in 
saline solution from the moment of trauma until its 
replantation 3 h later in a 13‑year‑old girl.

CASE REPORT

A 13‑year‑old female patient with an avulsed right 
central incisor was referred to Ege University, School 
of Dentistry, Department of Restorative Dentistry 

INTRODUCTION

When the tooth is removed from its socket consequence 
of a trauma, and the surrounding structures as 
periodontal ligament and neurovascular bundle 
injure, the situation is named as ‘tooth avulsion’ in 
the World Health Organization’s classification system 
modified by Andreasen.[1] Tooth avulsion is one of the 
most seen case of all traumatic injuries with 0.5% to 
16% range in permanent dentition in conjunction with 
dental injuries can exist frequently at any time of life.[1]

Dental practitioners encounter problems relative to the 
management of the avulsion. Esthetic appearance and 
chewing function of avulsed tooth can be restorated 
by replantation, which is defined as a rapid treatment 
method. Immediate replantation of the avulsed 
tooth is the best management, but the replantation 
in 20‑30 min after the injury or keeping the tooth in 
an appropriate storage media until the patient can 
be seen by a dentist is also feasible.[2,3] The optimal 
replantation time for the best prognosis has been 
declared as 5 min in clinical studies.[3‑7]
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and Endodontics after a motorcycle accident 
[Figures 1a and 2a]. Avulsed maxillary central incisor 
had been kept in saline solution from the moment of 
trauma until its replantation 3 h later. The crown of 
the avulsed tooth was intact and the root had a closed 
apex. The intraoral and radiographic examination also 
revealed complicated crown fracture of the left central 
incisor [Figure 2b]. No other oral injury was detected 
clinically. The left central and lateral incisors showed 
negative response to vitality test.

The patient was immediately anaesthetized, the 
alveolar socket was washed with saline solution to 
remove the blood clot and the avulsed maxillary right 
central incisor was replanted back into the alveoler 
socket with the help of finger pressure [Figure 1b]. 
The tooth then splinted to the adjacent teeth with 
composite resin and the gingival lacerations were 
also repaired with sutures [Figures 1c and d and 2c]. 
The patient was instructed about her biting habits and 
oral hygiene implement. A 7‑day course of systemic 
penicillin was prescribed, and the patient was referred 
to the medical practitioner for an antitetanus booster.

The sutures were removed one week later the 
replantation. The splinting was removed 10 days 
later and the root canal of the replanted tooth was 
mechanically prepared. Calcium hydroxide paste was 
used as an intracanal dressing during the endodontic 
treatment (6 months) to prevent inflammatory root 
resorption [Figure 2d]. The intracanal dressing was 
renewed by one month intervals. Maxillary left central 
incisor with complicated crown fracture and left 
lateral incisor were also treated endodontically due 
to pulp necrosis [Figures 3a and 3b and 4a] and the 

teeth were restored with composite resin after root 
canal treatment [Figures 3c and 3d].

Radiographic and clinical examinations were performed 
during 27 months follow‑up period. During the 
15 months follow‑up period, the tooth remained in a 
stable functional position and did not reveal clinical 
ankylosis or replacement resorption [Figures 4b and 5a].

The replanted incisor developed mild infraocclusion 
(of about 1 mm) and replacement root resorption 
21 months after the replantation [Figures 5b and 4c]. 
Nevertheless, it remained functional stability and was 
aesthetically acceptable after adjusting the left central 
incisor with polishing discs [Figure 5c]. Twenty‑seven 
months after the replantation, the tooth still remained 
in a stable functional position. Infra‑occlusion was 
about 0.5 mm [Figure 5d] and the radiographic image 
was not considerably different from the previous 
control radiography [Figure 4d].

Both the patient and her parents were satisfied 
with the treatment outcome and wanted to avoid 
complicated treatments, so it was decided to follow‑up 
the case and keep the replanted incisor as long as 
possible. The patient and her parents were informed 
about the fact that infra‑occlusion could become 
more severe as the patient grew and the complicated 
treatment (e.g., prosthetic solutions, implant) would 
be necessary if the root was totally resorbed.

DISCUSSION

The best healing potential of the avulsed tooth 
is possible if the replantation is performed 

Figure 1: Intraoral photographs in initial. (a) The first view of the 
patient just as she applied to our clinic. (b) Replanting of the avulsed 
right central incisor back into the alveoler socket with the help of 
finger pressure. (c) Anterior view of the replanted and splinted tooth. 
(d) Incisal view of the replanted and splinted tooth. The sutures can 
also be seen.
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Figure 2: Radiographic views in initial. (a) Radiographic image 
after trauma. (b) Radiographic image of the adjacent teeth. (c) The 
radiographic image after the replantation and splinting. (d) Intracanal 
dressing with calcium hydroxide.
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immediately (within 5 min) after trauma, as avulsion 
create crucial damage on the gingiva, periodontal 
ligament and pulp tissues.[3‑7] The outcome and success 
rate of the replantation depend on many factors such 
as status of avulsed tooth, root development stage, 
dryness in extra‑alveoler period, storage environment, 
the treatment time and modality.[10‑13] Storing the 
tooth in a physiological medium (saline e.g.,) until 
replantation for a short period is accepted as a well 
application.[2,14]

It is necessary to splint the replanted tooth to 
the adjacent teeth flexibly during 7‑10 days for 
periodontal healing and then to perform root 
canal treatment to prevent the inflammatory root 
resorption in cases with closed apex.[14] In the 
presented case, the avulsed incisor had a closed apex 
and was kept in saline solution from the moment 
of trauma until its replantation 3 h later. Prolonged 
extra‑alveolar period and closed apex are the factors 
that cause deficiency in pulpal and periodontal 
healing, so it was assumed that the prognosis of 
the tooth would be negligible or poor. It was aimed 
to prevent the tooth loss, maintain aesthetic and 
functional properties and minimize inflammatory 
root resorption when performing the treatment. 
In order to achieve the goal of the treatment, the 
avulsed tooth was replanted back into its original 
socket, and then splinted to the adjacent teeth with 
composite resin for 10 days. During this period, the 
patient was recommended to avoid biting on the 
splinted teeth and continue to brush her other teeth, 
and keep the mouth and teeth as healthy as possible. 
Additionally, systemic penicillin was prescribed. 
The replanted tooth was endodontically treated and 
calcium hydroxide intracanal dressing was applied 
to prevent inflammatory resorption.

The mature teeth in children and adolescents exhibit 
more extensive inflammatory root resorption after 
replantation compared to adults.[15] The mentioned 
increase in resorption rate is related to the bone 
remodeling which is more extensive in children 
during the grow‑up period.[2] The root resorption 
and ankylosis may give rise to infra‑occlusion during 
the growing process.[15]

Prosthetic replacement of the missing incisor, 
orthodontic treatment of the malocclusion would 
be alternative treatment options if the replantation 
had not been possible for the presented case.[16] The 
approaches based on orthodontic treatment necessitate 
orthodontic consultation with a specialist and detailed 

Figure 3: Post‑treatment intraoral photographs. (a) The intraoral view 
after the root canal treatment was completed. (b) The incisal view after 
the root canal treatment was completed. (c) The anterior view after 
direct composite resin restorations. (d) The incisal view after direct 
composite resin restorations.
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Figure 4: Post‑treatment and follow‑up radiographs. (a) The 
radiographic image after the root canal treatment was completed. 
(b) The radiographic image 15 months after replantation. (c) The 
radiographic image 21 months after replantation. (d) The radiographic 
view 27 months after replantation.
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Figure 5: Follow‑up photographs. (a) The intraoral view 15 months after 
replantation. (b) The intraoral view 21 months after replantation. (c) The 
anterior view after adjusting the left central incisor. (d) The intraoral 
view 27 months after replantation.
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treatment design, but this could not be possible at the 
time of competition state.

The avulsed tooth can maintain aesthetic and functional 
properties for some years after the replantation.[17] In this 
case, the replanted tooth remained in a stable functional 
position and did not reveal clinical ankylosis or 
replacement resorption during the 15 months follow‑up 
period, but mild infra‑occlusion (of about 1 mm) and 
replacement root resorption developed 21 months later. 
Although the complications such as root resorption 
and ankylosis occur by a majority in the first year after 
replantation, the mentioned complications can also be 
seen in later periods.[3] Therefore, long follow‑up period 
is essential for the replantation cases.

CONCLUSION

Amount of damage to tooth and supporting structures, 
emergency treatment and follow‑up period play 
a role in the prognosis of avulsed tooth. It can be 
recommended to keep the avulsed tooth in saline 
solution at least when more appropriate storage 
media are not on handle at the moment of accident. 
According to the findings of the presented case, 
replantation can be advised for avulsed tooth with 
prolonged extra‑oral time, but the risk of resorption 
at long time should be considered.

REFERENCES

1. Andreasen JO, Andreasen FM. Classification, etiology and 
epidemiology of traumatic dental injuries. In: Textbook and Color 
Atlas of Traumatic Injuries of the Teeth. Copenhagen: Munksgaard; 
1994. p. 151-77.

2. Barrett EJ, Kenny DJ. Avulsed permanent teeth: A review of 
the literature and treatment guidelines. Endod Dent Traumatol 
1997;13:153-63.

3. Andreasen JO, Borum MK, Jacobsen HL, Andreasen FM. Replantation 
of 400 avulsed permanent incisors 4 Factors related to periodontal 
ligament healing. Endod Dent Traumatol 1995;11:76-89.

4. Andreasen JO, Borum MK, Jacobsen HL, Andreasen FM. Replantation 

of 400 avulsed permanent incisors 1 Diagnosis of healing complications. 
Endod Dent Traumatol 1995;11:51-8.

5. Andreasen JO, Borum MK, Jacobsen HL, Andreasen FM. Replantation 
of 400 avulsed permanent incisors 2 Factors related to pulpal healing. 
Endod Dent Traumatol 1995;11:59-68.

6. Andreasen JO, Borum MK, Andreasen FM. Replantation of 400 
avulsed permanent incisors 3 Factors related to root growth. Endod 
Dent Traumatol 1995;11:69-75.

7. Kinirons MJ, Gregg TA, Welbury RR, Cole BO. Variations in the 
presenting and treatment features in reimplanted permanent incisors 
in children and their effect on the prevalence of root resorption. 
Br Dent J 2000;189:263-6.

8. Adil NF, Ahmed SS, Jindal MK, Arshad SH. Delayed replantation of 
avulsed teeth. J Indian Soc Pedod Prev Dent 2007;25:17-9.

9. Sigalas E, Regan JD, Kramer PR, Witherspoon DE, Opperman LA. 
Survival of human periodontal ligament cells in media proposed for 
transport of avulsed teeth. Dent Traumatol 2004;20:21-8.

10. Donaldson M, Kinirons MJ. Factors affecting the time of onset of 
resorption in avulsed and replanted incisor teeth in children. Dent 
Traumatol 2001;17:205-9.

11. Flores MT, Andreasen JO, Bakland LK, Feiglin B, Gutmann JL, 
Oikarinen K, et al. Guidelines for the evaluation and management 
of traumatic dental injuries (part 5 of the series). Dent Traumatol 
2001;17:193-8.

12. Swiatkowski W, Rahnama M, Tomaszewski T. Replantation and 
transplantation following avulsion of two maxillary incisors. Dent 
Traumatol 2007;23:60-3.

13. Ozer S, Yilmaz EI, Bayrak S, Tunc ES. Parental knowledge and attitudes 
regarding the emergency treatment of avulsed permanent teeth. Eur 
J Dent 2012;6:370-5.

14. Gregg TA, Boyd DH. Treatment of avulsed permanent teeth in 
children. UK National Guidelines in Paediatric Dentistry Royal 
College of Surgeons, Faculty of Dental Surgery. Int J Paediatr Dent 
1998;8:75-81.

15. Ebeleseder KA, Friehs S, Ruda C, Pertl C, Glockner K, Hulla H. A study 
of replanted permanent teeth in different age groups. Endod Dent 
Traumatol 1998;14:274-8.

16. Stenvik A, Zachrisson BU. Orthodontic closure and transplantation 
in the treatment of missing anterior teeth An overview. Endod Dent 
Traumatol 1993;9:45-52.

17. Cho SY, Cheng AC. Replantation of an avulsed incisor after prolonged 
dry storage: A case report. J Can Dent Assoc 2002;68:297-300.

Access this article online
Quick Response Code:

Website:  
www.eurjdent.com

Source of Support: Nil.
Conflict of Interest: None declared


