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            Abstract

            
               
Taurodontism is an infrequent dental anomaly that predominantly affects the molars and is commonly observed in conjunction
                  with other anomalies or as a component of a syndrome. The phenomenon, previously regarded as a characteristic of early humans,
                  is also observed in contemporary humans albeit with a lower incidence rate. This article presents a unique case study with
                  a female patient who was 35 years old. The patient had taurodontism, a dental condition characterised by enlarged pulp chambers
                  in the molars. Notably, this condition was not found to be connected with any further malformations or syndromes.
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               Introduction

            A variation in tooth shape known as taurodontism results from the epithelial sheath diaphragm of Hertwig’s failing to invade
               at the appropriate horizontal level. The distinguishing characteristics are an expanded pulp chamber, apical displacement
               of the pulpal floor, and lack of constriction at the cementoenamel junction (CEJ) level.1 According to Witkop2, taurodontism is characterised by teeth with large pulp chambers with apical displacement of the bifurcation
               or trifurcation, resulting in a larger apicoocclusal height of the chamber than in normal teeth.2 The aetiology of taurodontism is multifaceted, often associated with the inadequate invagination of the epithelial root sheath
               at an early stage, leading to the formation of the cynodont. According to Shaw's (1928) assertion, the trait is transmitted
               as an autosomal recessive condition. The concept of dominant inheritance was proposed based on the examination of two-generation
               pedigrees as documented by Goldstein and Gottlieb (1973) and Gramer and Zusman (1967). In their study, Witkop and Rao (1971)
               observed a sample of 8 instances and reported that none of the parents were found to be affected. Jaspers and Witkop (1980)
               as well as J. Varrela et al. (1990) have identified a correlation between taurodontism and X-chromosome aneuploidy.3 The condition is observed in both the permanent and deciduous dentition, occurring unilaterally or bilaterally. However,
               it is more typically observed in permanent molar teeth, with premolars being affected less frequently.4 The radiographic features observed in taurodont teeth include the presence of a rectangular pulp chamber that extends into
               the elongated body of the tooth, as well as shortened roots and root canals. Additionally, the furcation is typically located
               at the root apices, despite the crown size appearing normal (Terezhalmy et al., 2001).5 While there was once an association between taurodontism and syndromes like Down's and Klinefelter's, it is currently understood
               as an anatomical variation among the general population.6 In endodontic therapy, achieving a successful prognosis necessitates the identification and treatment of all root canals.
               The structural characteristics of the root canal system play a crucial role in determining the specific conditions and requirements
               for performing root canal therapy, and can significantly impact the likelihood of achieving a successful outcome. Yeh and
               Hsu assert that the execution of endodontic therapy in taurodontic teeth poses significant challenges.7, 8

         

         
               Case Report

            35-year-old female was referred to our practice with symptomatic apical periodontitis with tooth no. #37 with non-contributory
               medical history, intraoral examination revealed occlusal caries (Figure  1). The radiographic analysis of the affected tooth indicated the existence of an indistinct radiolucent area in the root adjacent
               to the mesial & distal side, which indicates the likelihood of a periapical abscess (Figure  2). Furthermore, an atypical dental morphology was seen. The radiographic examination indicated evidence of crown enlargement,
               resulting in a reduction in root size. The presence of apical elongation of the pulp chamber below the cementoenamel junction
               (CEJ), accompanied by apical displacement of the bifurcation of roots, was observed. Additionally, there was seen a minimal
               restriction at the level of the cementoenamel junction (CEJ). After doing a comprehensive evaluation of the patient's symptoms,
               performing clinical and radiographic examinations, and gaining the patient's informed consent, endodontic therapy was initiated.
               The procedure entailed the delivery of 1 ml of local anaesthesia comprising 40 mg of articaine hydrochloride and 0.005 mg
               of epinephrine (Septanest, Septodont), along with the utilisation of a rubber dam for the purpose of isolation. Access cavity
               was prepared. The dimensions of the pulp chamber were very substantial, and the pulp chamber was not visually observable.
               Therefore, an endodontic microscope (Carl Zeiss OPMI®pico) was utilised to identify the canal orifices. The examination revealed
               the presence of four root canals, specifically the mesiobuccal, mesiolingual, and distal canals, which exhibited Vertucci's
               type III arrangement. Working length was determined an electronic apex locator (Root ZX, J. Mortina Inc, USA). The canals
               underwent cleaning and shaping procedures using manual k-files (Dentsply, Maileffer, USA) and RaCe NiTi rotary files in a
               crown down fashion. During the process of instrumentation, the canals were subjected to irrigation using a solution containing
               2.5% sodium hypochlorite. At the conclusion of the instrumentation, a solution containing 17% EDTA was employed for further
               irrigation. The application of intracanal medicine, specifically calcium hydroxide paste, was performed. Following this, the
               access cavity was sealed using a cotton pellet and a temporary cement (Cavit 3M ESPE). The patient's subsequent appointment
               was planned to occur one week following their initial visit.
            

            
                  
                  Figure 1

                  Preoperative clinical photograph

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/c087ed30-940c-45b3-bfda-57f0d11aeb28/image/708e8d3e-a35e-49ee-952a-c8b69e456800-uimage.png]

            

            
                  
                  Figure 2

                  Preoperative intraoral periapical radiograph
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            During the subsequent visit, one week following the initial procedure, it was noticed that the tooth exhibited complete absence
               of symptoms during the postoperative period. The canals were irrigated using a solution of sodium hypochlorite (NaOCl) with
               a concentration of 2.5%. Subsequently, the canals were dried using paper points and filled with Gutta-percha mastercones (Figure  3) and DIA-ROOT BIO (DiaDent) bioceramic sealer. The remaining pulp chamber was then filled with thermoplasticized gutta percha
               (Obtura III MAX, Obtura Corporation). In addition to the aforementioned approach, lateral compaction was employed to attain
               a secure closure in the root canal. Then finally access cavity was restored with composite (Figure  4 ). 
            

            

            
                  
                  Figure 3

                  Mastercone radiograph 
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                  Figure 4

                  Post obturation & restoration radiograph
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               Discussion

            Taurodontism is often observed in conjunction with other abnormalities and disorders. The occurrence of such occurrences has
               been widely documented across many communities, with reported prevalence rates ranging from 5.67% to 60% among individuals
               6. However, it should be noted that both persons included in this research were in good health and had no documented medical
               conditions. It is widely believed that taurodontism arise due to the inadequacy of Hertwig's epithelial root sheath to properly
               undergo invagination at the designated moment. The molars are the teeth that are most commonly affected.7 According to the recommendations put up by Widerman and Serene, the utilisation of a 2.5% solution of sodium hypochlorite
               has been suggested as an effective method for the dissolution of residual pulp tissues.8 Therefore, the same methodology was employed in the present case. Varrela et al. (1999) provided empirical evidence to support
               the notion that the prevalence of taurodontism exhibits an upward trend in tandem with an increase in the number of X-chromosomes.
               Furthermore, their findings suggest a potential positive correlation between the expression of the trait and the number of
               X-chromosomes. It has been additionally proposed that a gene located on the X-chromosome, which influences the formation of
               enamel, may also play a role in the development of taurodontism.9 The expression of many transcription and growth factors, including SHH, DLX2, and Patched2, has been observed in the HERS.
               If there is a delay or inability of the HERS (Hertwig's epithelial root sheath) to invaginate into the mesenchyme, it leads
               to the apical displacement of the root furcation and ultimately contributes to the development of taurodontism.10 Based on a study conducted by Kim W. et al., it was found that among 1032 patient records with panoramic radiographs from
               the paediatric dental clinic at the University of Queensland Dental School, a total of 66 patients (6.4%) exhibited agenesis
               of at least one tooth. This finding suggests a potential association between taurodontism and hypodontia in these patients.11 According to the findings of Shifman and Channanel, the mandibular second molar had the highest susceptibility, as it was
               implicated in almost two-thirds of all observed instances.12 Similar finding was associated with our case. Apically positioned canal orifices are observed in instances involving a taurodont
               tooth, which presents a significant obstacle to dentists during the processes of negotiation, instrumentation, and obturation
               in root canal therapy.13 The achievement of adequate and thorough obturation of the root canal system in cases of taurodontism is a considerable challenge.
               Furthermore, there is a suggestion in the literature that post-placement should be skipped in the context of tooth repair.14 Additionally, it should be noted that taurodont teeth exhibit a diminished capacity to endure typical occlusal wear stresses,
               which in turn may compromise their stability inside the alveolar bone, mostly due to their reduced spatial occupancy.15 
            

         

         
               Conclusion

            Taurodont teeth require complicated root canal therapy, which takes time and presents difficulties for many endodontists.
               This morpho-anatomical alteration, which is more common in second molars than in first molars, necessitates careful consideration
               in both the radiological and clinical diagnosis. Dental professionals need to be more knowledgeable about the many types of
               dental diagnoses. More knowledge of the numerous and diverse dental treatment techniques that can be selected and used in
               accordance with the diagnosis is required of clinicians.
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