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ABSTRACT

Introduction: Tooth autotransplantation is a viable treatment option
for replacing extracted permanent teeth that have been damaged due
to caries, trauma, and malformations. This method offers a quick and
economical solution when a donor tooth is available to replace a non-
restorable tooth. The purpose of this case report is to present a unique
case of mandibular third molar autotransplantation performed in a 15-
year-old patient, with five-year radiographic and clinical follow-up.
Case report: A 15-year-old female patient presented with her parents
to the emergency room at Abdul Wahab Sjahranie Regional Hospital,
complaining of an unbearable toothache following a previous dental
filling. Intraoral examination revealed tooth 46 with a glass ionomer
cement (GIC) restoration, a positive percussion test, and no history of
swelling. An orthopantomogram (OPG) examination showed a
radiolucent area at the apex of tooth 46. Impacted tooth 48 was
observed with periodontal tissue in good condition and an incompletely
formed root. Autotransplantation was performed using tooth 48 after
the extraction of tooth 46. At the five-year follow-up appointment after
treatment, tooth 48 remained stable and fully functional, with no
complications, including mobility or infection. Conclusion: Tooth
autotransplantation is an effective option for replacing missing teeth in
young patients. Long-term success can be achieved with appropriate
patient selection, atraumatic surgical technique, and careful
postoperative care.

Mandible, immature teeth, third molars, autotransplantation, extraction

INTRODUCTION

Tooth autotransplantation (ATT) is a biological surgical technique in which a
tooth is transferred from one site to another within the same individual. It is a
viable treatment option for replacing missing or ectopically positioned teeth,
particularly in children and adolescents who are still undergoing jaw development.
This approach supports alveolar bone preservation, proprioception, and the
potential for continued root growth, especially when immature teeth are used.!

The earliest documentation of third molar autotransplantation to replace first
molars dates back to the 1950s.23 Since then, ATT has been refined with evidence-
based protocols and careful case selection. Unlike implants, which require full
skeletal maturity and do not preserve periodontal ligament function, ATT allows
for natural tooth adaptation and eruption guidance.> In pediatric cases, where
implant placement is often contraindicated due to ongoing jaw growth, ATT
presents a biologically favorable and cost-effective solution.
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Several factors influence the decision-making process in choosing ATT over
dental implants. These include the patient's age and skeletal development, the
availability of a suitable donor tooth, the condition of the alveolar bone, and
economic considerations. In young patients, ATT is particularly advantageous
because it maintains proprioception, eliminates the need for prosthetic
restorations, and can integrate harmoniously into the developing dentition.%7?
However, its success is highly dependent on surgical technique and case selection,
as risks such as root resorption and ankylosis may occur when the periodontal
ligament is compromised.

Many studies in the literature report excellent success rates following tooth
transplantation.® Rey Lescure et al. (2021) reported successful autotransplantation
of two immature mandibular third molars in a 15-year-old patient, with no signs
of root resorption, inflammation, or pain. The transplanted teeth exhibited normal
periapical healing, physiological mobility, and continued root growth. After a two-
year follow-up, radiographic examinations confirmed closure of the root apices
with no periapical radiolucency or root resorption.® Rohof et al. (2018) reported
long-term success rates of 97.4% after one year, 97.8% after five years, and
96.3% after ten years in cases involving autotransplanted teeth with incompletely
formed roots, based on a systematic review and meta-analysis of multiple studies
with follow-up periods of up to ten years. Complication rates were low, with
ankylosis at 2.0%, root resorption at 2.9%, and pulp necrosis at 3.3%.!0 Success
rates and long-term survival were found to be greater for autotransplanted teeth
with open apices than for teeth that had undergone apex closure.!!

Autotransplantation of mature teeth is a highly technique-sensitive procedure
that requires maintaining viable periodontal ligament (PDL) cells, which can
undergo periodontal tissue regeneration.'2 During the extraction and handling of
donor teeth, care must be taken to avoid compression and minimize injury to PDL,
because iatrogenic damage to the bud will increase susceptibility to osteoclastic
resorption activity.'3 The advantage of tooth transplantation is that it improves
aesthetics and masticatory function; successful tooth transplantation can maintain
the volume and morphology of the alveolar bone.1213

Autotransplantation may be indicated in cases of dentoalveolar trauma,
extensive caries involving the roots, tooth agenesis, iatrogenic complications, and
patients who cannot afford implant treatment.!* The success of
autotransplantation depends on multiple factors, including the stage of root
development, bone management, type of surgical protocol, splinting technique,
use of antibiotic coverage, time of endodontic treatment, and the tissue healing
process after surgery due to rupture of the neurovascular and periodontal
bundles.t>

The most important criterion for successful transplantation is adequate
alveolar bone support in all dimensions with sufficient keratinized tissue to stabilize
the transplanted tooth.1®  Another important factor for successful
autotransplantation is patient selection. The patient must be in good health and
have excellent oral hygiene, must receive regular dental and oral care, and be
able to follow post-operative instructions and attend follow-up appointments. This
procedure involves atraumatic extraction of the donor tooth, followed by the
creation of a socket in the recipient site and repositioning of the tooth to a new
position.1”

This report documents mandibular third-molar autotransplantation in a 15-
year-old performed with a deliberately simplified, resource-lean protocol with no
preoperative CBCT, no surgical guide, and no 3D replica, while strictly adhering to
atraumatic principles and maintaining a short extra-oral time (~8 minutes). The
transplant was done immediately after extraction of a first molar with chronic
apical periodontitis, using an immature donor with an open apex. A five-year
clinical and radiographic follow-up demonstrates periodontal healing without
ankylosis or root resorption, stable function, and continued partial root
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development, underscoring the feasibility of a low-cost, pragmatic approach to
autotransplantation in settings with limited resources.

The novelty of this case lies in demonstrating successful mandibular third
molar autotransplantation performed without preoperative CBCT, surgical guides,
or 3D replicas, using a simplified, clinically guided approach in a resource-limited
setting, with a five-year follow-up confirming long-term stability and periodontal
healing. The purpose of this case report is to present a unique case of mandibular
third molar autotransplantation performed in a 15-year-old patient using a fully
blind technique without preoperative 3D imaging or surgical template, with a
follow-up period of 5 years, longer than previous cases.

This method relies on clinical estimation and careful intraoperative adaptation
of the donor tooth to the recipient socket following the extraction of a severely
damaged first molar. The report highlights the postoperative outcome, focusing
on periodontal healing, root development, and long-term stability of the
transplanted tooth over a five-years period of radiographic and clinical follow-up.

Case Report

In August 2019, a 15-year-old female patient presented with her parents to
the emergency room at Abdul Wahab Sjahranie Regional Hospital, complaining of
an unbearable toothache. The patient had recently undergone a dental filling at a
first-level health facility. Extraoral inspection revealed no facial asymmetry,
swelling, or signs of extraoral infection. Temporomandibular joint (TMJ)
movements were within normal limits, and no lymphadenopathy or other
abnormalities were observed on palpation. Intraoral examination showed tooth 46
with a glass ionomer cement (GIC) restoration, a positive percussion test, and no
history of swelling.

The orthopantomogram (OPG) revealed a radiolucent area around the apex
of tooth 46, consistent with chronic apical periodontitis. Tooth 48, the mandibular
third molar, was impacted but exhibited favorable morphology, an open apex, and
healthy surrounding periodontal tissue (Figure 2). The root was still developing
and had not yet fully formed. Based on clinical and radiographic findings, the
diagnosis was non-restorable tooth 46, with chronic apical periodontitis. The
treatment plan involved the extraction of tooth 46 followed by immediate
autotransplantation of tooth 48 into the extraction socket.

The patient and her parents were informed of the risks and benefits of the
procedure and provided consent after receiving a detailed explanation. The
prognosis was considered favorable due to the patient’s young age, the presence
of an open root apex on the donor tooth, and the absence of systemic conditions
or comorbidities. The autotransplantation was performed under local anesthesia
using a fully blind technique, without a surgical guide or 3D imaging.

The clinical and radiographic outcomes during the postoperative follow-up
period demonstrated good periodontal healing, continued root development of
tooth 48, and functional integration into the dental arch. These findings support
the success of blind autotransplantation as a viable and cost-effective alternative
for young patients in resource-limited settings.

The autotransplantation procedure in patients began with the administration
of local anesthesia via right inferior alveolar and right lingual nerve blocks. Tooth
46 was then extracted. Following the extraction, the septum of socket 46 was
freed using a straight fissure bur and saline irrigation, followed by curettage and
final saline irrigation. Tooth 48 was extracted using an envelope incision, with
minimal buccal bone reduction and no luxation. Tooth 48 was then moved into
socket 46 within eight minutes. Once adapted into the socket of tooth 46, it was
fixed using 4/0 silk. Suturing of the tooth socket 48 was also carried out using 4/0
silk. Postoperative medication included Cefixime 500 mg every 12 hours and
Dexamethasone 0.5 mg every 8 hours for five days.
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Figure 1. Timeline of clinical interventions and radiographic evaluations following the
autotransplantation of tooth 48 into the socket of previously extracted tooth 46. The flowdhart
summarizes postoperative assessments at key time points over a 5-year follow-up period, including
clinical stability, radiographic outcomes, and patient-reported comfort.

Figure 4. OPG — Post-Transplantation of Tooth 48 to the Recipient Site

At the one-year follow-up appointment after the autotransplantation of tooth
48 into the socket of tooth 46, an evaluation was conducted to monitor the
development and health of the transplanted tooth. Radiographic examination was
performed to assess the integration of tooth 48 into the socket of tooth 46, as
well as the development of the root and surrounding periodontal tissue.
Additionally, masticatory function, pain, and stiffness in the area were evaluated.
When the initial follow-up results showed good integration and the absence of
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problems such as root resorption or infection, the patient’s autotransplantation
procedure could be considered successful. The patient was advised to maintain
routine oral care, including regular check-ups and proper dental hygiene.

Figure 5. OPG - One Year Post-Transplantation of Tooth 48 to the Recipient Site

At the five-year post-autotransplantation follow-up appointment, a
comprehensive clinical and radiological evaluation was performed to assess the
long-term success of the procedure. Clinical parameters evaluated included tooth
mobility using Miller’s Index, percussion testing, cold vitality test, and periodontal
probing to assess attachment loss and soft tissue health. Radiographic
examination confirmed the continued presence of partial root formation, absence
of external or internal resorption and no evidence of ankylosis. Tooth 48 remained
stable, functional, and asymptomatic, with the patient reporting satisfaction with
masticatory function and overall oral health. (Figures 6, 7, 8)

Figure 6. Clinical Photograph of Occlusal View oftooth 48 in the Recipient Site
(Five-Year Post-Autotransplantation Follow-up)

Figure 7. Clinical Photograph of Buccal View During Centric Occlusion of Tooth 48
inthe Recipient Site (Five-Year Post-Autotransplantation Follow-up)
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Figure 8. OPG: Five-Year Post-Autotransplantation Follow-up

DISCUSSION

Tooth autotransplantation (ATT) remains a valuable treatment option,
especially in pediatric and adolescent patients with missing or non-restorable
teeth. In this reported case, a mandibular third molar (tooth 48) was transplanted
into the site of a severely damaged and non-restorable first molar (tooth 46) in a
15-year-old patient. This case is unique because the procedure was performed
without the aid of preoperative CBCT, a surgical template, or a 3D donor tooth
replica, relying solely on clinical and two-dimensional panoramic (OPG) imaging—
making it a "partially blind" approach. Despite these limitations, the 5-year follow-
up showed satisfactory clinical function and periodontal stability, highlighting the
feasibility of a simplified ATT protocol under constrained resources. 18:19

This treatment choice was driven by multiple considerations. First, dental
implant placement was contraindicated due to the patient's ongoing craniofacial
growth. Second, a prosthetic bridge would compromise adjacent teeth and
alveolar bone. ATT offers a biologically superior and cost-effective alternative that
preserves the periodontal ligament (PDL), maintains proprioception, and enables
natural adaptation during growth and development. Studies have shown that
immature donor teeth, particularly third molars with open apices, have a higher
success rate due to their potential for continued root development and pulp
revascularization.19:20,21

At the 5-year follow-up, the transplanted tooth remained functional and
asymptomatic. Radiographic findings revealed a short root formation, likely
associated with disruption or partial loss of Hertwig's epithelial root sheath (HERS),
a key regulator of root elongation and PDL differentiation.22 The vitality of the
tooth appeared to be maintained through the PDL, and no signs of ankylosis,
infection, or root resorption were observed. These findings support that even in
cases where full root development is not achieved, long-term stability and function
are still possible—a conclusion also supported in prior literature.23.24

From the patient's perspective, improved masticatory efficiency and
satisfaction with aesthetics and function were reported. These subjective
outcomes align with previous studies emphasizing patient-reported success in ATT
procedures.2>:26 Additionally, compared to implant placement or prosthodontic
solutions, ATT in adolescents supports long-term periodontal health and future
orthodontic possibilities.

While high success rates (>80%) have been documented in
autotransplantation of immature teeth,27.28 success is contingent upon several
critical factors: atraumatic donor tooth extraction to preserve the PDL, minimal
extraoral time (ideally <15 minutes), and recipient socket adaptation. Preservation
of viable PDL cells is essential, as these are sensitive to dehydration, pH shifts,
and mechanical trauma.?® In this case, careful handling of the donor tooth and
rapid surgical execution contributed to favorable PDL healing and periodontal
integration.
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Itis important to note that while advanced imaging modalities such as CBCT
significantly improve the precision of donor-recipient matching, this particular case
clearly demonstrates that successful outcomes can still be achieved using
traditional 2D imaging and skilled clinical estimation. This is especially true when
surgical teams are experienced and rigorously adhere to evidence-based
principles. However, the absence of 3D imaging and intraoperative photographs
limits the ability to fully evaluate precise details such as the socket-donor
adaptation, root trajectory, and surrounding bone.

This case reinforces that ATT is not only a cost-effective and biologically
favorable option but also adaptable to low-resource settings. Future
improvements should include digital planning, 3D-printed surgical guides, and
CBCT imaging to increase precision. Nonetheless, this report contributes to the
body of evidence that ATT, even under "blind" conditions, remains viable and
successful, particularly in growing patients with suitable donor teeth.

Future research should focus on developing standardized protocols for case
selection and evaluating long-term patient satisfaction to further validate the
effectiveness of this treatment approach.

A major limitation in this case was the absence of both preoperative and
postoperative CBCT imaging, which limited a comprehensive assessment of the
root structure and alveolar integration.

CONCLUSION

Dental autotransplantation is an effective option for replacing missing teeth
in young patients. Long-term success can be achieved through the combination
of appropriate patient selection, atraumatic surgical techniques, and meticulous
postoperative care. The implication of this research is that autotransplantation
should be considered a viable alternative to implants or prosthetic solutions,
particularly in young patients with ongoing jaw development. This study
underscores the importance of comprehensive case selection, meticulous surgical
execution, and postoperative monitoring to achieve favorable outcomes.
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