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Abstract

This paper reports a case of a 10-year-old patient who had their upper right central incisor avulsed due to trauma while en-
gaging in a sporting activity. After 72 hours, the patient sought medical attention, revealing the absence of the tooth in the
socket, pain, and swelling. The chosen treatment was delayed dental replantation with stabilization in the socket using a flex-
ible splint. Following maintenance, endodontic treatment was performed, with intracanal medication change after 15 days,
followed by clinical and radiographic follow-up. The conducted treatment allowed the tooth to remain in the oral cavity for
60 months without infections, albeit in the presence of progressive resorptive processes. This case report suggests that de-
layed replantation of a permanent incisor after avulsion can be a beneficial treatment option for pediatric patients, preserv-

ing stomatognathic functions and the patient's quality of life until the possibility of definitive rehabilitation.
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Introduction

Avulsion accounts for 8.5% of dental trauma causing severe damage to teeth and supporting tissues [1]. Initial care is often pro-
vided by guardians, who may lack sufficient information, leading to delays in treatment [2]. When a tooth is avulsed, damage
occurs to the periodontal ligament (PDL) fibers and the cementum layer, which can result in severe root resorption and ulti-
mately tooth loss. The remaining PDL cells on the root surface, when hydrated, can maintain viability, allowing for healing af-
ter replantation without causing significant inflammation. Thus, the shorter the extra-alveolar period, the less desiccation of
the PDL fibers. Immediate replantation and proper storage in suitable media for the survival of these cells are crucial factors for
improving prognosis [3]. Late replantation is an option in cases where, due to misinformation or other circumstances, immedi-
ate replantation is not feasible. It is an alternative that may offer advantages, especially in young patients [4].This article reports
a case of late replantation following the avulsion of the upper right central incisor, with a follow-up period of over five years,
aiming to highlight the importance of this approach, particularly in young patients.The contribution of cases like this to the

literature fills gaps regarding this approach, which is often overlooked due to an unfavorable prognosis.

Case Description

A 10-year-old male patient attended a public hospital with his mother for emergency care after experiencing a fall during a
sports activity on a cement court, resulting in the avulsion of the upper right central incisor. After 72 hours from the trauma,
the patient and his mother visited a dental trauma center due to complaints of tooth loss, pain, and swelling. They reported
seeking assistance at two public hospitals previously and the medical team did not perform the tooth replantation due the inade-
quate storage conditions. The mother brought the avulsed tooth with her, dry and stored it in a paper napkin. She was in-
formed about the possibility of replantation, endodontic treatment with long-term follow-up, and the potential for future tooth

loss. The treatment was authorized and consent/assent forms were signed.

In the clinical evaluation, an edematous gingival and tenderness to palpation were observed (Figure 1). Extraoral asepsis and
topical infiltrative anesthesia were performed. The socket was curetted to remove the clot, with continuous irrigation using a
sterile saline solution. The tooth was prepared through radicular scraping and rinsed with saline solution for reinserting into
the socket using the two-digit pressure (Figure 2). A flexible and passive splint with nylon for tooth stabilization was applied
for two weeks. Broad-spectrum antibiotics and anti-inflammatory medication were prescribed. Oral care recommendations in-
cluded avoiding sports activities, brushing teeth with a soft-bristle toothbrush, rinsing with 0.12% chlorhexidine twice a day

(for one week), implementing a soft diet, and gradually returning to regular chewing function.

Figure 1: Initial clinical aspect of avulsion in occlusal view
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Figure 2: Tooth 11 replanted in the socket

The endodontic treatment was realized to remove the necrotic pulp followed by instrumentation with 2.5% sodium hypochlo-
rite one week after splinting (Figure 3), the intracanal medication was inserted and periodically replaced approximately every
three months. At twelve months of follow-up, the attached gingiva exhibited an intact appearance without periodontal pockets
or fistula and no painful symptoms. However, a small apical resorption and signs of ankylosis were observed in the radiograph
(Figure 4). Progression in the manifestation of surface and replacement resorptions was observed at 24 months, characterized

by an increased apical and lateral radiolucent area, loss of hard tissue, and infraocclusion of the tooth (Figures 5 and 6).

Figure 3: Periapical radiograph one week after replantation, performed before endodontic treatment of tooth 11
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Figure 4: Small external root resorption visible in the apical region of tooth 11 and signs of ankylosis

Figure 5: 24 months after replantation. Note the progression of external root resorption in tooth 11
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Figure 6: Frontal view. Infraocclusion of the tooth and slight movement of the adjacent teeth are observed during the 24--

month follow-up after replantation

There was an exacerbation of root resorption advancing into the middle third after 46 months of follow-up (Figure 7). At five
years post-trauma, a panoramic radiograph was taken for patient assessment. The replanted tooth exhibited Grade III mobility.
Considering these observed factors the patient was referred for orthodontics evaluation and treatment. A hyperdivergent Class
IT skeletal relationship, maxillary atresia, and dental biprotrusion were identified. Considering the impending tooth loss and
malocclusion a treatment plan was devised to close the space coupled with the recontouring of other teeth. A stock tooth was

utilized anchored in a conventional fixed appliance during the post-maxillary disjunction retention phase (Figure 8).

Figure 7: Radiograph at 46 months of follow-up. Worsening of root resorption in the middle third is noted
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Figure 8: Patient undergoing orthodontic treatment after tooth loss

Discussion

It is noteworthy that increased overjet and the absence of lip sealing, associated with labial positioning of the upper incisors,
make the anterior region vulnerable to traumatic dental injuries (TDIs) [5]. Despite this, sports activities may contribute more
to the risk of TDIs than the degree of overjet [6] and, even though it is not the primary etiology, it is linked to a higher risk of
TDIs [7]. It has been identified that athletes using protective equipment have a significant reduction between 82% and 93% in
the incidence of traumatic dental injuries[8]. However, the patient was not using the equipment, which could have provided

protection.

Current guidelines from the International Association of Dental Traumatology recommend the prompt reimplantation of a per-
manent tooth, ideally at the site of the accident [3]. Time is a crucial factor determining the success of reimplantation [9]. For
belatedly performed treatment to have a higher chance of success, the tooth should be stored in suitable solutions and dental in-
tervention should occur as swiftly as possible [10]. In the reported case, reimplantation was carried out 72 hours after the trau-
ma, and the tooth was stored in a dry environment, rendering the periodontal ligament (PDL) cells nonviable [11,12], worsen-

ing the prognosis. The limited awareness regarding appropriate protocols for tooth avulsion leads to improper handling [2,13].

For maintaining the tooth in the socket, passive and flexible retention, along with adopting oral care practices, favors the prog-
nosis’. Flexible splinting of the traumatized tooth to adjacent teeth for two weeks is recommended [3]. The chosen therapeutic
approach, in this case, was retention with nylon wire for 14 days, as a longer duration is not correlated with the success of perio-
dontal healing and would impede local hygiene [13,14]. Therefore, the hygiene instructions provided were crucial to prevent
biofilm accumulation, infections, and secondary traumas during the retention period, contributing to the patient's recovery af-

ter replantation.

After stabilization in the socket, endodontic treatment of the avulsed tooth should be performed within two weeks after late re-
plantation in teeth with a closed apex [3]. Calcium Hydroxide was the intracanal medication used one week after replantation,
as it is a biocompatible substance with ideal properties for controlling endodontic infections, reducing inflammatory processes,
inducing mineralization, and absorbing plasma exudation. It also has the ability to neutralize endotoxins and reduce metallo-

proteinases and pro-inflammatory cytokines [15].

Considering the severity of the trauma and the late replantation, the occurrence of ankylosis and external root resorption is ex-

pected during follow-up. After dental replantations, the incidence of ankylosis and inflammatory resorption was 51% and
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23.2%, respectively, in the literature [16]. As a result of ankylosis, a clinically observable infraocclusion of the replanted tooth

can occur with the migration of adjacent teeth, as happened in the reported case after 24 months.

At 60 months of follow-up, the resorptive processes persisted, necessitating a referral for orthodontic planning. Children and
adolescents do not yet have complete bone and skeletal development, making implant in the anterior region unfeasible. Rehabil-
itation with a mini-implant is possible [17], but it is a costly and temporary option. Dental replantation brings aesthetic, oc-
clusal, and psychological benefits while maintaining the thickness of the maxillary palatal bone [18]. Orthodontic treatment
with a space maintainer for a future implant is also a viable option. Space maintainers are good aesthetic and functional choices
for children and should be replaced as per the patient's needs. Space closure with reshaping after the loss of an upper central in-

cisor is a treatment that provides good adaptation and desirable aesthetics, suitable for adolescents [19].

The survival time of the replanted tooth in this case aligns with other studies [20]. The survival rate of permanently replanted
teeth was 50% after 5 years, considering factors such as root development, patient age, tooth storage medium, and extra-alveo-
lar time (whether greater or less than one hour) as significant prognostic factors for the survival rate of permanently replanted

teeth after avulsion [20]. Replantation remains the preferred approach even though there is a risk of dental resorptions.

The longer the replanted tooth remains in the socket, the greater the preservation of alveolar bone, maintaining its shape and

thickness. This process benefits aesthetics and offers the advantage of delaying implant [19].

Conclusions

In this report, the importance of knowledge about avulsion management and the promotion of care is emphasized. The
approach of late replantation is particularly crucial in children and adolescents, where, even in the face of an expected unfavor-
able prognosis, there is potential to improve the patient's quality of life by enhancing self-esteem and social well-being through
this intervention. Additionally, it allows for the preservation of alveolar bone until definitive rehabilitative treatment becomes

accessible.
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