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            Abstract

            
               
Tooth impaction is known to cause various problems such as space loss, tipping of adjacent teeth, super-eruption of the antagonist
                  tooth, and dislocation of the permanent tooth beneath the impacted primary tooth. In this case report, we present the treatment
                  of a 14-year-old female patient who presented with a chief complaint of missing teeth in the lower left back jaw region. OPG
                  finding reveal the exceptional occurrence of simultaneous impact ion involving the primary second molar and its succedaneous
                  teeth- a remarkable rare observation. Based on the CBCT findings, it was revealed that the impacted premolar had ruptured
                  the lower border of the mandible. To address this issue, a comprehensive treatment plan was developed. The treatment plan
                  included the use of a bonded appliance to create space for tooth eruption, followed by surgical removal of the primary molar
                  to provide more room for the impacted premolar. A traction chain was then attached from a fixed orthodontic appliance to the
                  impacted premolar, guiding it into the correct position. Throughout the treatment process, the patient was closely monitored
                  for any signs of discomfort or complications, and necessary adjustments were made to ensure the best possible outcome. The
                  combination of these techniques proved to be effective in achieving successful orthodontic treatment and improved dental health
                  for the patient.
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               Introduction

            The condition of tooth impaction occurs when a tooth is unable to erupt due to mechanical obstruction and remains unerupted
               beyond its expected eruption time.1 Impaction of teeth can occur in two ways: primary and secondary. Primary impaction refers to teeth that never emerge from
               the jaw and are covered by a layer of intact mucosa. Diagnosis is confirmed by radiographs showing the tooth buried deep within
               the bone. On the other hand, secondary impaction occurs when teeth that have already erupted become impacted again due to
               various reasons, such as retained deciduous teeth, odontomas, cystic lesions, or supernumerary teeth.2, 3 Impacted primary teeth can lead to several issues, including loss of space, tipping of adjacent teeth, supra eruption of
               the opposing tooth, and dislocation of the underlying permanent tooth.4

            Various treatment options are, available for impacted deciduous or permanent teeth, ranging from extraction of the primary
               tooth followed by monitoring without intervention to monitoring the eruption process under supervision.5 Surgical exposure or repositioning with or without orthodontic traction is another treatment option. In certain cases, surgical
               removal of the impacted permanent tooth may be necessary.6 Whenever enucleation is the first treatment of choice for impacted primary teeth, careful evaluation of the inferior alveolar
               nerve bundle and mental nerve is necessary prior to surgery because this method carries certain risks. Damaging the mental
               foramen or inferior dental canal is a possible complication, thus the position of the canal and foramen relative to the tooth
               should be established beforehand.7

            If a primary tooth becomes impacted, it may disturb the growth of the dental arch and also cause impaction of the permanent
               tooth. Therefore, it is essential to identify and treat impacted primary teeth. The current study examined a case of severe
               impaction of the mandibular second primary molar, in which the impacted premolar was located below the primary molar, leading
               to mandibular lower border perforation which is very rare.
            

         

         
               Case Presentation

             This report discusses the case of a 14-year-old female patient who presented with a complaint of missing teeth in the lower
               left back tooth region. The patient had no significant medical or dental history and had not undergone any dental extractions
               or orthodontic treatment in the past.
            

            Clinical examination revealed retained primary canine, primary first and primary second molars on the right side, and primary
               second molar on the left side in the maxillary arch. In the mandibular arch, primary first and primary second molars were
               retained on the right side and second premolar on the left side was missing (Figure  1).
            

            OPG findings showed that all four second premolars were impacted, and the mandibular left first premolar and second molar
               were tipped toward each other, leading to the failure of the primary second molar to erupt. The second premolar on the mandibular
               left side was also deeply impacted. To precisely determine the position of the impacted teeth, CBCT was performed, which revealed
               that the crown of the second premolar was encircled by the root of the primary second molar. Furthermore, the lower border
               of the mandible was ruptured by the impacted premolar (Figure  2).
            

            To address the issue, a comprehensive treatment plan was developed to create space and facilitate the eruption of the impacted
               premolar. The first step was to use a bonded appliance to create space in the impacted area by uprighting the second premolar
               and first molar. However, due to the proximity of the mental nerve to the surgical site, initially we decided not to perform
               disimpaction of the primary molar. Instead, we attempted active eruption of the primary molar with a lingual button and elastomeric
               chain. However, the primary molar failed to erupt as it was ankylosed, and so we proceeded with the disimpaction of the primary
               molar and active eruption of the premolar.
            

            The impacted primary molar was surgically removed to provide more room for the eruption of the impacted premolar. A traction
               chain was then attached to a fixed orthodontic appliance to guide the impacted premolar into the correct position. Over several
               months, the traction chain applied a gradual force to the impacted teeth, allowing it to move into the desired location (Figure  3, Figure  4).
            

            

            
                  
                  Figure 1

                  Intra oral photographs
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                  Figure 2

                  CBCT images depicting the positions of the mandibular premolar; A,B: volumetric frontal view showing the impacted mandibular Premolar is perforating the lower border; C-E: Coronal and Sagittal views showing the position impacted mandibular primary molar and premolar; 
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                  Figure 3

                  Panoramic radiograph showing orthodontic guided repositioning of impacted teeth
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                  Figure 4

                  Intra oral photographs showing guided eruption of impacted premolar
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            However, after the surgical extraction, the patient reported a tingling sensation on the left side of the lower lip, which
               suggested grade-1 paresthesia. The patient fully recovered from the paresthesia after 6 months. Throughout the entire treatment
               process, we closely monitored the patient for any signs of discomfort or complications, and adjustments were made as necessary
               to ensure the best possible outcome. The combination of techniques, including the bonded appliance, tooth extraction, and
               traction chain, proved effective in achieving successful orthodontic treatment and improved dental health for the patient.
            

         

         
               Discussion

            Impaction of primary teeth and it’s succedaneous permanent teeth together is considered to be rare. The process of mandibular
               premolar eruption occurs in various stages. During the early pre-eruptive phase, successional permanent teeth develop near
               the occlusal level and lingual to their primary predecessors. Towards the end of this phase, premolars are positioned under
               the roots of primary molars. The change in tooth germ position is not primarily due to the apical movement of permanent tooth
               germs but rather the eruption of primary teeth and the simultaneous increase in the height of supporting tissues. 8

            Third molars are the most commonly impacted teeth, followed by maxillary canines and then premolars. Research on impacted
               premolars is limited and not extensive. The prevalence of impacted premolars is approximately 1% among ethnic Chinese in Hong
               Kong and a recent study conducted on a North Greek population found that 2.2% of the population had impacted premolars, with
               the second mandibular premolars being the most frequently affected, followed by the second maxillary premolars. 9, 10 An Indian population study found that tooth impaction had a prevalence of 16.8%, which falls within the range of 5.6- 18.8%
               as reported in earlier studies. 11 The prevalence of impacted premolars has been found to vary based on age. The overall prevalence in adults has been reported
               to be 0.5%, with maxillary premolars ranging from 0.1-0.3%, and mandibular premolars ranging from 0.2-0.3%. These discrepancies
               in prevalence rates may be attributed to genetic and ethnic differences among patients. 12 Similarly, the case report describes an impacted mandibular primary second molar, which is in line with previous studies.
               However, the impaction of primary teeth with impacted permanent teeth causing perforation of the mandible's lower border has
               been rarely reported to date.
            

            There are various reasons why premolars may become impacted, and these can be attributed to either local or systemic factors.
               Local factors include the lack of space in the jaw, premature loss of primary molars leading to mesial drift of teeth, and
               abnormal or ectopic positioning of the developing premolar tooth buds. Inflammatory or pathological conditions, like dentigerous
               cysts, can also contribute to impaction. Genetic and environmental factors may also play a role in the development of impacted
               premolars.13 When premolars become impacted, it can result in aesthetic problems, difficulties in chewing food properly and maintaining
               oral hygiene. It can also lead to follicle pathology and damage to nearby structures, such as adjacent teeth. 14

            Proper radiographic examinations are important for planning the surgical procedure in cases of impacted teeth. A study has
               shown that these radiographic techniques can help visualise the morphological changes in impacted teeth and their relationship
               with neighbouring structures, aiding in diagnosis and surgical planning. Periapical, occlusal and panoramic radiographs are
               the most commonly recommended techniques, although they may not provide a complete 3D view of all structures in the region
               due to overlapping anatomical structures. 15 When it comes to the placement and proximity of an impacted tooth, specific radiographic procedures may be necessary. Cone-beam
               CT (CBCT) is a valuable method for evaluating impacted teeth and is frequently utilized in place of, or in conjunction with,
               traditional techniques. Research indicates that CBCT is preferred due to its benefits, which include comprehensive visualization
               of the area and less radiation exposure for the patient when compared to helical tomography. As a result, CBCT enables the
               exact location of the tooth to be determined and permits the relationships between it and neighbouring structures to be established
               through multiplanar views. 16

            There are several treatment options available for impacted teeth, including observation, intervention, relocation, and extraction.
               These treatment options may sometimes be combined with each other to achieve the best outcome. Observation requires monitoring
               the patient's condition without any active treatment but with regular clinical and radiographic check-ups. 17 Intervention options may include the removal of one or more teeth, typically primary teeth. In some cases, extraction of
               a permanent tooth may be necessary depending on the underlying cause of the impaction and the specific tooth affected. Intervention
               might consist of a short course of orthodontic therapy aimed at resolving the impaction. Relocation can refer to either surgical
               repositioning of an impacted tooth or more commonly, orthodontic eruption of the tooth. Orthodontic relocation may take more
               treatment time but has fewer or no complications.5 Kokich, 18 discusses the surgical and orthodontic approaches for managing impacted teeth in his study. According to Kokich, the prognosis
               and treatment outcome of impacted teeth are influenced by various critical factors such as the position and angulation of
               the impacted tooth, treatment duration, keratinized tissue and spacing.
            

            When choosing a suitable treatment option for an impacted premolar, various factors should be taken into account, including
               the cause of the impaction, the amount of space required, whether primary molars need to be extracted, the severity of the
               impaction, and the stage of root formation. Other factors such as the patient's medical history, dental health, oral hygiene,
               functional and occlusal relationships, as well as their attitude and willingness to follow through with the treatment, will
               also impact the selection of treatment options. 19

            Our patient experienced two complications during the course of treatment: minor tissue swelling at the surgical site and grade-1
               paresthesia. The swelling resolved within four to five days, while the paresthesia took six months to fully resolve. Despite
               these challenges, the treatment was ultimately successful in achieving the desired outcome.
            

         

         
               Conclusions

             Rarely does an impacted tooth perforate the lower border of the mandible, but this case report demonstrates that even in
               unfavourable circumstances, impacted mandibular premolars can be successfully treated using a multidisciplinary approach.
               Surgical success is achievable through a thorough understanding of regional anatomy, precise tissue manipulation, and correct
               mechanical principles during tooth extractions. This exceptional and infrequent case adds to the limited literature on impacted
               second premolars and suggests orthodontic treatment as a viable alternative in similar scenarios.
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