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Ab s t r Ac t 
Background: Tooth avulsion is the complete displacement of a tooth out of the alveolar socket. The lack of immediate treatment measures can 
result in the loss of function, esthetics, psychological and social problems, and poor quality of life. Several factors may not enable the prompt 
replantation of an avulsed tooth; hence, delayed replantation has emanated as an alternative to meet the esthetic, functional, and psychological 
demands of the patients.
Case description: This case report details the replantation of an avulsed maxillary central incisor in a 21-year-old male patient which was 
replanted 2 hours after the event. Extraoral root canal treatment was done before replantation and follow-up examinations were performed 
during 1, 3, and 6 months. The tooth remained in a stable functional position and did not reveal any pathological changes after 6 months. Both 
esthetic and functional outcomes were satisfactory.
Conclusion: The extent of damage to the tooth and supporting structures, emergency management, and follow-up treatment play a role in 
the prognosis of the avulsed tooth. The tooth was kept in saline before replantation, and 6 months follow-up showed a favorable prognosis, 
and further evaluation is needed to predict the long-term prognosis of the tooth.
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In t r o d u c t I o n 
Avulsion is one of the most severe dentoalveolar injuries, where 
the tooth or teeth are completely displaced from its socket. This 
injury accounts for between 0.5% and 3% of dentoalveolar trauma 
to permanent teeth.1 The common causes for traumatic dental 
injuries in childhood are sporting injuries, accidental falls, cycling 
accidents, and assault.2,3 The most frequently avulsed teeth are the 
maxillary central incisors.

In most situations, the avulsed permanent tooth should be 
replanted as quickly as possible ideally within the first 90 minutes. 
Extraoral time of the tooth, between avulsion and replantation, is 
an important factor which influences the prognosis of the replanted 
tooth.4,5

Emergency care includes how the tooth was stored before 
replantation, replantation, and splinting. To minimize infection and 
to alter the inflammatory response, systemic or topical antibiotics 
or both are prescribed. The best treatment at the place of accident 
is prompt replantation. Once the tooth is replanted, to hold it in 
position, the patient should bite on a handkerchief. When it is not 
possible to replant the avulsed tooth, it should be placed in a glass of 
milk or another suitable storage medium and taken with the patient 
to the emergency clinic. The tooth can be transported in the mouth, 
keeping it inside the lip or cheek if the adult patient is conscious.5

When assessing interventions for tooth avulsion, periodontal 
ligament healing is the primary outcome measure for long-term 
survival of the tooth. Clinical interventions can include reducing 
infection or modifying the inflammatory response or both, 
since both infection and inflammatory response can reduce the 
chances of periodontal ligament healing, leading to replacement 
root resorption. According to Borum and Andreasen, the risk of 
pulp necrosis is 92% in avulsed teeth. Considering the results of 
previous studies, the prevalence of ankylosis ranges between 57% 
and 80% in avulsed and replanted teeth.6 The survival of the tooth 

directly depends on the stage of root development at the time 
of replantation. According to the studies comparing the survival 
rates of teeth with open and closed apices after avulsion injury, 
immature permanent teeth with open apices indicate lower survival 
in comparison with teeth with closed apices.7

The purpose of this case report is to describe the delayed 
replantation of an avulsed permanent maxillary central incisor 
in a 21-year-old male patient with a history of fall. Clinical and 
radiological examination was done for 6 months to evaluate the 
prognosis.

cA s e  de s c r I p t I o n 
A 21-year-old male patient reported to the department with an 
avulsed upper central incisor. He had slipped and fallen at his 
door step, hitting his face, leading to the tooth falling off. After 
the trauma, the patient had reported to a dental clinic with the 
tooth held in hand, in an hour, from where he was referred to the 
college with the tooth placed in a plastic container immersed in 
saline. He took another 30 minutes to reach the college. Medical 
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history was uneventful. Extraoral examination showed no signs or 
symptoms of neurological or extraoral injury. No other oral injury 
was detected clinically. Intraoral examination revealed missing 
maxillary right central incisor (11) (Fig. 1).

The crown portion of 11 was fractured at the incisal third, 
and the root was intact. The adjacent teeth were nontender, and 
mobility was within normal limits and responded normally to 
vitality tests. Since the patient reported to the clinic after an hour 
it was decided to do root canal treatment before replantation. The 
tooth was held gently in a gauze soaked in saline. Access cavity 
was prepared, working length established, and the root canal was 
prepared biomechanically followed by immediate obturation. The 
access opening was temporarily sealed with zinc oxide eugenol 
cement. Local anesthesia was administered. The socket was gently 
irrigated with saline. The tooth with a clean root surface was placed 
back in the socket with light digital pressure. It was secured in place, 
and the position was verified radiographically. Occlusal clearance 
was ensured, and the replanted tooth was stabilized with the help 
of semirigid splint with braided stainless steel ligature wire and 
composite resin (Figs 2A and 3).

Tetanus prophylaxis was administered; soft diet was advised for 
2 weeks; and chlorhexidine mouthwash, antibiotics, and analgesics 
were prescribed (tablet augmentin 625 mg bid × 5 days and tablet 
dichloran A tid × 3 days). At the end of 4 weeks, the patient showed 

no negative symptoms or signs. Mobility was within normal limits, 
and the splint was removed. Postendodontic restoration was done 
with composite after placing glass ionomer cement (GIC) base. 
Clinical examination during 1, 3, and 6 months follow-up showed 
no pain on percussion and palpation or mobility. There was no 
evidence of root resorption radiographically. The adjacent teeth 
responded normally to vitality test (Figs 2B and 4).

dI s c u s s I o n 
The long-term fate of replanted teeth is not predictable; it is 
dependent on various factors, such as the time interval between 
avulsion and replantation, extra-alveolar storage period, the vitality 
status of pulp or periodontal tissues, and the type and period of 
splinting.

Hanks’ balanced salt solution and pasteurized milk are the 
most appropriate clinically recommended storage media. Eagle’s 
culture medium, Viaspan, propolis, green tea, egg white, and 
coconut water are other suitable storage media.8 Normal saline 
has balanced osmolality, and despite being compatible with the 
cells of the periodontal ligament, it lacks essential nutrients such 
as magnesium, calcium, and glucose which are fundamental to 
normal metabolic needs of the cells of the periodontal ligament. It 
is suitable for short-term storage of avulsed teeth for about 2 hours, 
and it is potentially damaging if the cells are stored for longer than 
this. Hence, saline is not an ideal storage medium; however, it may 
be employed for short period of time, when other storage media 
are not immediately available.

The goal in delayed replantation is restoring the tooth for 
esthetic, functional, and psychological reasons and to maintain 
alveolar bone contour. In a tooth with a closed apex, the pulp will 
begin to experience cellular necrosis within an hour. The pulp 
may soon become infected and progress to inflammatory root 
resorption. As per International Association of Dental Traumatology 
(IADT) guidelines if the extraoral dry time of the avulsed tooth is 
longer than 60 minutes, the root canal treatment to the tooth can be 
carried out before replantation or later. In this case, since the tooth 
has been stored dry for almost 60 minutes, the root canal treatment 
was carried out extraorally before replantation.5 It is necessary to 
splint the replanted tooth to the adjacent teeth flexibly for 2 weeks 
for periodontal healing. Studies have shown that periodontal and 
pulpal healing is promoted if the replanted tooth is given a chance Fig. 1: Preoperative intraoral photograph

Figs 2A and B: (A) Immediate postoperative photograph; (B) Intraoral photograph of 6 months follow-up
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for slight motion and the splinting time is not too long.9 As per 
IADT guidelines, tooth which has been root canal treated before 
replantation should be splinted for 4 weeks, and hence, splinting 
was done accordingly. The use of semirigid splint is indicated than 
the rigid one. The splint should have no shape memory so that 
the tooth is not moved during healing and should not impinge on 
the gingiva which will prevent the maintenance of oral hygiene in 
the area.10

The tooth would have been exposed to bacterial contamination 
extraorally and intraorally. The use of antibiotics reduces the 
bacterial inflammatory stimulus. This may have some role in 
improving periodontal and pulpal healing. The esthetic and 
functional properties can be maintained by the avulsed tooth 
for some years after the replantation. In this case from a clinical 
point of view, the viability of the periodontal ligament cells may 
be minimal since the total extraoral dry time was almost 60 
minutes regardless of the tooth being stored in saline. The long-
term prognosis of delayed replantation is poor. The periodontal 
ligament will be necrotic and not expected to heal. However, 6 
months follow-up showed a favorable prognosis which may be 
due to the use of a storage media, good immune status of the 
patient, intact surrounding soft tissues, and alveolar bone. Although 
root resorption and ankylosis occur mostly in the first year after 
replantation, the mentioned complications can also be seen in 
later periods.11 Therefore, long-term follow-up is essential for the 
replantation cases.

co n c lu s I o n 
According to the findings of the presented case, replantation can 
be advised for avulsed tooth with prolonged extraoral time after 
endodontic treatment. Although extraoral time is an important 
factor, other factors such as suitable storage media, health, and 
age of the patient may affect the prognosis of the replanted tooth. 
Although the tooth had an extraoral time of nearly 60 minutes 
before it was stored in saline, and replanted after 90 minutes, 
we could get a favorable prognosis even after 6 months. The 
patient’s intact surrounding soft tissues and alveolar bone may 

have favored healing. However, the risk of resorption at long-term 
should be considered.
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Fig. 3: Immediate postoperative radiograph Fig. 4: Radiographic image—6 months review


