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[Abstract]  Autotransplantation of teeth (ATT) is a surgical technique that involves transplanting a non-functional
tooth (donor tooth) within the oral cavity to an edentulous area (recipient site). This procedure not only demonstrates re-
liable long-term success and survival rates but also possesses unique osteoinductive capacity and soft tissue preserva-
tion advantages, making it particularly suitable for the restoration of dental defects in adolescents. However, ATT is
highly technique-sensitive, and its successful implementation depends on the operator’s comprehensive mastery of mul-

tidisciplinary knowledge, including alveolar surgery, periodontology, endodontics, prosthodontics, and orthodontics, as
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well as the precise design and execution of personalized surgical plans. Preoperative systematic evaluation is required
to assess the root development stage of the donor tooth, the bone volume condition of the recipient site, and the compat-
ibility between the donor tooth and the recipient site. For teeth with an open apex, pulpal healing through revasculariza-
tion is often achievable with a high success rate, whereas those with a closed apex typically require root canal treatment
2 - 4 weeks postoperatively to minimize complications. Utilizing cone beam computed tomography, intraoral scanning,
and virtual surgical planning enables accurate assessment of donor-recipient matching and the design of the transplanta-
tion plan. Intraoperatively, careful attention must be paid to minimizing tissue trauma through precise planning and
gentle manipulation, strictly limiting the extra-oral time of the donor tooth to within 15 min, and maintaining the root
surface moist at all times to protect the periodontal ligament and improve surgical outcomes. The application of tools,
such as 3D-printed personalized surgical guides, donor tooth replicas, and customized osteotomes, has enhanced the pre-

cision of socket preparation. Further, emerging technologies, such as dynamic navigation, surgical robotics, and artifi-

cial intelligence, have also demonstrated promising potential in the field of ATT.

[Key words] tooth loss; tooth transplantation; autotransplantation of teeth; virtual surgical planning; mini-

mally invasive tooth extraction; computer aided design; three-dimensional printing; digital guide plate; dynamic

navigation
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Moorrees classfication Coded symbol

Stage

1 Ri
2 RY
3 RY
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5 Re
6 AYs
7 Ac

Initial root formation
Root length 1/4
Root length 1/2
Root length 3/4
Root length complete
Apex 1/2 closed

Apical closure complete
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The red linear markings indicate the outline of donor tooth 38,
and the purple markings delineate the region of the inferior al-
veolar nerve

Figure 2 Preoperative cone beam computed tomography
and digital simulation to evaluate anatomic compatibility

between donor tooth and recipient site
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a-d: the alveolar socket preparation guide for tooth 36 was designed based on CBCT and digital scan data to fit the mandible and dentition. e-g: a
refinement plan for the socket was developed according to the root surface contour. h: the socket preparation guide was 3D-printed. i: donor tooth
replica was 3D-printed. j: crown of replica was 3D-printed. k: a plaster mandible model was produced

Figure 3  Design and fabrication of the guide for the recipient site of tooth 36 and the replica of donar tooth 38
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a-b: trial placement of donor tooth 38 revealed excessive distal convexity and mesial inclination of tooth 37, requiring adjustment for proper seat-
ing. ¢: 3D reconstruction of original donor tooth 38. d: 3D reconstruction after virtual adjustment. e-f: virtual autotransplantation. g-h: template-
guided alveolar socket preparation on a plaster model. i: replica matched the prepared socket

Figure 4  In vitro simulation of the transplantation of donor tooth 38 into the recipient site of tooth 36
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a: edentulous space of tooth 36. b: preoperative occlusion examination showed normal occlusal relationship. c: donor tooth 38 was luxated and re-
tained within its socket. d: flap reflection. e: digital surgical guide positioned. f: guided preparation of the recipient alveolar socket. g: trial place-
ment of the donor tooth replica. h: completed recipient alveolar socket after refinement. i: complete extraction of donor tooth 38. j: apicectomy and
retrograde filling with bioceramic material performed on tooth 38. k: placement of concentrated growth factors(CGF). I: implantation of donor tooth
38. m: placement of CGF and bone substitute for guided bone regeneration. n: suturing and occlusal adjustment

Figure 5 Surgical procedure of autotransplantation of teeth: transplantation of donor tooth 38 into the recipient site of tooth 36
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a: preoperative root canal treatment of donor tooth 38 was completed. b: at 1 week postoperatively, donor tooth 38 was put in place of the tooth 36
recipient site, with a large periapical radiolucent area. c: at 1 month postoperatively, periapical radiolucency began to blur; alveolar bone recon-
struction initiated. d: at 3 months postoperatively, periapical radiolucent area markedly reduced. e: at 7 months postoperatively, periapical radiolu-
cency resolved; gingival and alveolar ridge height was well-maintained, with normal periodontal attachment

Figure 6 Postoperative radiographic evaluation of autotransplantation of teeth
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