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Abstract
BACKGROUND
[bookmark: _Hlk113460592]The objective of this work is displaying a successful treatment for an internal resorption case under operating microscope using bioceramic material.

CASE SUMMARY
Periapical radiograph showed radiolucent lesion representing large internal resorption of the root. The respective defect was obturated using endoscquence bioceramic material follow up at the month 18 after treatment revealed no abnormal finings clinically and radiographically.

CONCLUSION
New generations bioceramics have many advantages that internal root resorption cases can benefit from. The use of operating microscope helps to apply obturating materials with precision. However, long term study on a large sample is required in future studies.
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Core Tip: New generations bioceramics have many advantages that internal root resorption cases can benefit from including easier handling ability and excellent seal. The objective of this work is displaying a successful treatment for an internal resorption case under operating microscope using bioceramic material. The use of operating microscope helps to apply obturating materials with precision. However, long term study on a large sample is required in future studies.

INTRODUCTION
Internal resorption of the root is an inflammatory process that starts inside the pulp and results in dentin loss and potential cementum invasion[1]. Internal resorption can lead to perforation of the root if it progresses. Vital tissues apical to the resorptive area are required for the process of internal resorption to be active[2]. In its classical representation radiographically, the resorptive defect can be seen as round radiolucency with symmetrical enlargement of the canal space[3]. Internal resorption represents one of the treatment challenges in endodontics; therefore, many previous studies have been conducted on this subject, including case reports[4-7].
Endodontic treatment success relies on sufficient root canal system instrumentation, disinfection and obturation[8]. In general, bioceramics have demonstrated favorable physicochemical properties. Moreover, new generation bioceramics have improved on some of existing drawbacks of previous materials[9]. Promising results can be expected from the bioceramics due the antibacterial and anti-biofilm characteristics in addition to the biocompatible nature of the material[10]. This study aims to demonstrate a comprehensive management solution for internal root resorption with the use of a bioceramic material based as an obturation material for the resorptive defect.

CASE PRESENTATION
Chief complaints
A 51-year-old female who was referred for evaluation of tooth 21 presented with a chief complaint of discomfort associated with an upper front tooth.

History of present illness
Some discomfort associated with upper front teeth.

History of past illness
The patient has history of multiple dental caries which was treated with restorations and crowns.

Personal and family history
The patient has no relevant medical history.

Physical examination
Upon clinical assessment, tooth 21 responded negatively to both cold and electrical pulp tests. In addition, no mobility or deep probing were detected. However, the tooth was tender to percussion and bite upon testing. A periapical radiograph of the tooth in question is shown in Figure 1A. Radiographic examination showed what appeared to be a large internal resorptive defect related to tooth 21. The endodontic diagnosis was necrotic pulp with symptomatic apical periodontitis. The patient wanted to try to save the tooth if possible. Planned treatment was nonsurgical endodontics and final restoration if the tooth was found to be restorable.
In addition, the clinical examination of tooth 11 showed no response to vitality testing. Although slight tenderness to percussion was reported, the tooth responded normally to palpation. The tooth also had no deep probing or mobility. Radiographic evaluation showed that tooth 11 underwent previous endodontic treatment with a fill short of the apex.

Laboratory examinations
There is no laboratory examinations.

Imaging examinations
Periapical radiographs were obtained for teeth in question.

FINAL DIAGNOSIS
The diagnosis was previously treated tooth, with symptomatic apical periodontitis. Planned treatment included endodontic retreatment and final restoration.

TREATMENT
First visit
To provide local anesthesia, 1.8 mL cartridge of xylocaine 2% with epinephrine 1:80000 was administered as buccal infiltration to tooth 21. After rubber dam isolation, the access cavity was prepared under an operating microscope. The working length was found to be 19 mm. Hand files were used to create the glide path. K3 (Sybron Endo, Orange, CA) Rotary Files were used to prepare the root canal at a speed of 300 rpm. Irrigation was carefully performed using 5.25% sodium hypochlorite. The canal was dried using paper points and obturated with gutta-percha and AH plus sealer (Dentsply International Inc., York, PA, United States) using the vertical compaction obturation technique. The resorptive defect was obturated with EndoSequence® BC RRM-Fast Set Putty (Brasseler United States, Savannah, GA) using pluggers of different sizes under an operating microscope (Figure 1B). The provisional crown was cemented, and occlusion was checked.

Second visit
After one week, the patient had no complaints related to tooth 21. The tooth responded negatively to both percussion and palpation. Rubber dam isolation was obtained, and the access cavity was prepared for tooth 11. The previously placed obturation material was removed from the canal. A ProTaper Universal (Tulsa Dental, Tulsa, OK) rotary retreatment system was used for this purpose. Subsequently, instrumentation was completed using K3 rotary files and irrigation using sodium hypocrite. The canal was obturated using gutta-percha and AH Plus sealer. The access cavity was temporized using Cavit (3M ESPE, St. Paul, MN, United States), followed by glass ionomer restoration. The provisional crown was cemented, and occlusion was checked. The patient was referred for the final restoration of both teeth 11 and 21. A periapical radiograph was obtained after the crowns cemented by the restorative dentist, as shown in Figure 1C.

OUTCOME AND FOLLOW-UP
The patient was seen at the month 18 after treatment for evaluation. The patient had no complaints. Clinical examination showed no abnormal findings. Teeth 11 and 21 responded normally to percussion and palpation with no mobility detected. Periapical Radiographs showed no abnormalities as seen in Figure 1D.

DISCUSSION
Internal resorption of the root poses an endodontics treatment challenge for various reasons. The irregular nature of the resorptive lesion and the possible perforation externally of the root surface are among the factors of difficulty in these situations[11]. However, salvaging a functional tooth remains one of the main objectives of endodontic treatment. The utilization of new materials with favorable properties can be beneficial in these cases.
Various studies have examined the characteristics of bicoeramics and the potential advantages of these materials[12,13]. Bioceramics are bio-inert, biocompatible, and non-toxic[14]. In addition, a previous study found similar sealing capability when evaluating Endosequence Bioceramic Root Repair Material Putty and Mineral Trioxide Aggregate[15]. A new generation of bioceramics have been reported to be clinical used for treatment of internal resorption that cause perforations. In a previous study[16], bioceramic sealer was utilized for management of perforating internal resorption in chamber/coronal canal region.
Microscope-improved visualization is one of the advantages of using magnification[17]. Using the operating microscope throughout the course of treatment in this case was helpful in visualizing and precisely applying the material to the resorptive defect. Obtaining cone beam computed tomography (CBCT) is valuable in identifying the perforation in the internal root resorption[18]. In this case, CBCT image preoperatively could be beneficial for determining the size and the extension of the resorptive lesion prior treatment. Furthermore, the use of bioceramic sealer instead of the resin based sealer could be advantageous in such case.
A combination of correct diagnosis and proper management is important for the success of root canal treatment. The use of an operating microscope, bioceramics, and coronal seal after endodontic treatment can be important for treating internal root resorption. However, future studies with representative samples are required to evaluate long-term outcomes.

CONCLUSION
Internal resorption represents one of many endodontic treatment challenges. The use of a new generation of bioceramics in such cases has potential benefits that can add to overall treatment success. Further studies are required to evaluate the outcomes.
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Figure Legends
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Figure 1 Imaging. A: Preoperative preapical radiograph showing tooth 21 with large resorption; B: Clinical image showing bioceramic material placed in area of resorption; C: Radiograph was taken after endodontic treatment is completed and final restorations placed; D: Month 18 follow up radiograph showed no abnormalities related to teeth 11 and 21.
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