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Regenerative endodontic procedures for a prematurely erupted maxillary premolar with immature roots and
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chronic apical periodontitis: a case report and literature review WANG Xiao, XIA Shang, LIU Yan, YANG
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[Abstract] Objective To investigate treatment strategies for chronic periapical periodontitis in prematurely
erupted premolars and provide guidance for managing pulp and periapical diseases in young permanent teeth with im-
mature roots. Methods A regenerative endodontic procedure (REP) was performed on a prematurely erupted maxillary
left first premolar (tooth 24) at Nolla stage VIl with chronic apical periodontitis, following standardized protocols includ-
ing root canal irrigation, disinfection, and coronal sealing. The case was followed up, and a literature review was con-
ducted. Results Clinical resolution of symptoms was observed on tooth 24, with sustained root development. After a
20-month follow-up, the tooth had restored biological function. Literature synthesis revealed that periapical infections in
prematurely erupted permanent teeth predominently arise from pulp exposure and bacterial infection, with retrograde in-
fection being rare. For young permanent teeth with necrotic pulp, regenerative endodontic procedures has been estab-
lished as the treatment of choice to promote apical closure and root maturation. The critical steps of regenerative end-
odontic procedures include thorough disinfection, induced bleeding to form a fibrin scaffold, and coronal sealing to fa-
cilitate stem cell recruitment and differentiation. Conclusion Regenerative endodontic procedures represents an effec-

tive and viable treatment option for prematurely erupted young permanent teeth with chronic periapical periodontitis.
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a: tooth 24 at Nolla stage VIl with periapical radiolucency; b: diagnostic gutta-percha point tracing confirms that inflammation originated from tooth
24; c: 1-week follow-up shows no obvious gingiva swelling on the palatal site of tooth 24; d: immediate postoperative intraoral view of tooth 24
shows no obvious gingiva swelling on the palatal site; e: immediate postoperative periapical radiograph of tooth 24 shows a reduction in the size of
periapical radiolucency compared to the baseline; f: 1-month follow-up periapical radiograph shows continued root development; g: 6-month follow-
up radiograph demonstrates root canal wall thickening; h&i: 20-month intraoral views show restored crown luster; j&k: 20-month CBCT scans con-
firm root canal wall thickening; 1: 3D reconstruction at 20 months reveals irregular root morphology. The orange box highlights radiographic and
clinical changes
Figure I Radiogragh examination and intraoral photographs of an early erupted tooth 24 with chronic periapical periodontitis
(March 2022-November 2023)
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