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Abstract 
An orthodontic patient is prone to accidentally traumatizing a maxillary anterior teeth during treatment. 

Sometime trauma is so severe it can cause pulpal necrosis, avulsion, nonvitality, ankylosis etc. of teeth. If 

tooth become nonvital and the root not fully developed and there is open apex, Apexification is indicated 

to close the apex. Avulsed tooth that has been replanted undergoes sometimes undergo resorption or may 

be ankylosed. Ankylosed tooth may further hamper growth of alveolar process and sometimes hamper 

facial growth. So the purpose of this article is to evaluate the interdisciplinary approach of endodontics 

and orthodontics for the treatment of traumatized anterior teeth. Root canal treated teeth can undergo 

orthodontic treatment as readily as teeth with vital pulps. If root canal treatment of immature tooth is 

required during orthodontic treatment, it is advocated that the root canals be prepared and an interim 

dressing is placed and Root Canal Obturation is done on completion of orthodontic treatment. 
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Introduction 

Trauma in early adolescent age group is a common occurrence [1, 2]. It poses challenging task 

for orthodontist to manage these type of patients, as during this age group apexes of certain 

teeth have not been completely formed [3]. Trauma to teeth also poses problems like ankylosis 

of teeth, external resorption, non-vitality of teeth, injury to periodontium etc. [4-8].  

Children are more prone to experience traumatic dental injuries between age group of 8 to 12 

years of age [9-11]. Frequency of dental injuries among boys is 2 times as compared to girls. The 

high incidence of dental injury occurs between the age group of 8 to 10 years. The prevalence 

and increased incidences of dental injuries to children often overlap with the ideal age group 

for initiating orthodontic treatment, therefore orthodontic treatment planning must keep in 

consideration the effect of trauma on the growing dentoalveolar region and the success of 

endodontic treatment for teeth which are undergoing orthodontic treatment [12]. 

Facial trauma can lead to various types of injuries to the teeth and the surrounding alveolar 

bone. Most common dental injuries to tooth are avulsion and pulpal necrosis. In this article 

interdisciplinary approach of endodontics and orthodontics for treatment of ankylosed 

replanted teeth and apexification will be discussed. So this article is trying to make complete 

review of management of such type of cases with the role of endodontics in management of 

traumatized teeth undergoing orthodontic treatment. 

 

Ankylosed replanted teeth treatment  

Reimplanted avulsed tooth becomes sometimes ankylosed and poses a problem for orthodontic 

tooth movement. An ankylosed tooth may cause a large alveolar ridge defect or minimal effect 

on growth of alveolar bone. It is possible for a clinician to predictably intervene I and augment 

formation of alveolar ridge defect. An avulsed teeth faces a problem of ankylosis after 

replantation. There is restricted development of the alveolar process with respect to ankylosed 

tooth. The alveolar process may not be well developed in that area [12]. 
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The amount of alveolar process defect varies on the amount of 

growth left after ankylosis. It is challenging job for an 

orthodontist to determine the right age for removal of 

reimplanted ankylosed tooth, to maximize alveolar process 

formation and also allow the tooth to function as a space 

maintainer for prevention of space loss. Best time for 

extraction of an ankylosed tooth is the beigning of the 

accelerating phase of adolescent growth spurt that help 

maintaining alveolar process height and also allows the tooth 

to act as a space maintainer. 

Determining the best time for extraction of the ankylosed 

tooth is also important to be understood. Timing of growth 

spurts in males and females vary. The timing of adoloscent 

growth spurt is 8 to 13 years of age in girls and 10 to 15 years 

in boys [13]. Therefore, as the child attains adolescent age 

groups, investigation such as Lateral Cephalogram and Hand 

wrist Xray should be taken to find out growth status of 

patients. The Information gathered from these investigation 

can provide information about the timing of onset of 

acceleration phase of adolescent growth spurt is and amount 

of growth to left. After knowing the growth status, an 

orthodontist can determine the exact timing for tooth 

extraction or the tooth should be retained [14]. 

There are chances of replacement resorption in roots of 

ankylose teeth. There is progressive resorption of the root in 

replacement resorption which is then replaced by bone.  

To maintain the height of alveolar process, Malmgren et al. 

[15] had described procedure in which only the crown portion 

of teeth is extracted and the ankylosed root is not extracted. 

The idea of doing this is to maintain the height and width of 

the alveolar bone intact as resorbed root is replaced by bone. 

Advantage of following this procedure is that as bone height 

and width are maintained it gives natural appearance to 

restored prosthesis. The incidence of replacement resorption 

is quite variable [16]. It has been reported in literature that 

about 50% of the ankylosed replanted teeth are retained for 

period of about 10 years [17-19].  

 

Apexification and Orthodontic Tooth Movement  

Necrotic pulp in an immature tooth can lead to incomplete 

formation of root. This leads to root with a wide-open apex 

and large root canal. The absence of apical stop makes root 

canal treatment and obturation impossible and less successful. 

Apexification is defined as procedure of inducing a calcified 

apical barrier in a pulp less tooth. It has now become now a 

common procedure in endodontics. In Apexification 

following materials can be used- calcium hydroxide, mineral 

trioxide aggregate, tricalcium phosphate, dentin chips, 

calcium phosphate ceramics and bone morphogenetic proteins 

to fill an open apex root canal and induce formation of root 

apex [20]. 

Time taken by Apexification to form apical barrier is about 6 

to 24 months. Sometimes timing of Apexification overlap 

with that orthodontic treatment initiation. Therefore by 

delaying orthodontic treatment, orthodontist might not 

harness complete growth potential and may lead to 

compromised orthodontic treatment [21]. 

There is common question which is frequently asked, whether 

the orthodontic tooth movement hinders the formation of root 

apex in a tooth undergoing an apexiflcation procedure. The 

teeth having wide open apices and periapical pathology had 

shown to have formed apical barrier after undergone 

Apexification treatment in patients undergoing orthodontic 

treatment [22]. The pre-orthodontic and post-orthodontic 

cephalometric superimposition and comparison had shown 

that in the maxillary central incisors which had undergone the 

apexification process, the apical barrier was formed 

successfully [22-24]. 

Anthony et al. [24] reported a successful apexification 

procedure during orthodontic treatment. It was seen that 

inspite of ongoing resorption and apposition that takes place 

during orthodontic tooth movement a calcific barrier was 

formed at root apex. It was also concluded that, a tooth 

undergoing apexification and orthodontic movement 

simultaneously are not prone to apical resorption, which is 

similar to findings of Spurrier et al. [25] who concluded that 

root canal treated mature incisors resorbed significantly less 

than vital incisors. 

Patients having open apex undergoing apexification are prone 

to fracture. According to Cvek et al. [26] frequency of cervical 

root fracture in teeth with a wide, open apex and completely 

formed root is about 28%. The frequency of cervical fracture 

is upto 77% Teeth in teeth having a divergent apical opening 

and half formed root. Even though the chances of cervical 

fracture in teeth which had undergone apexification is high, 

advantage is that it preserves the developing alveolar process 

and act as a space maintainer and help in preserving the 

natural appearance of the site.  

 

Conclusions  

There is no difference in orthodontic tooth movement in 

endodontically treated teeth and teeth having vital pulp. If 

immature teeth requires root canal treatment during 

orthodontic treatment, it is recommended that the root canals 

are prepared, canals cleaned, disinfected and an interim 

dressing placed. The tooth should be restored temporarily so 

that no bacterial leakage takes place. Root Canal Obturation is 

done on the completion of orthodontic tooth movement. 
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