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Tooth autotransplantation is a complex but 
effective dental procedure that can offer 
numerous benefits, especially in cases 

where dental implants may not be feasible or 
indicated, such as in younger patients undergoing 
active craniofacial growth. It involves surgically 

moving a tooth from one site to another within the 
same patient, either into a postextraction surgical 
socket or into a surgically created socket designed 
to receive the transplanted tooth.1 Various tech-
niques of dental autotransplantation have been 
described, from more conventional procedures2 

Tooth autotransplantation is a reliable procedure with high long-term success and survival rates and 
shows many advantages over dental implants, particularly for young patients in craniofacial devel-
opment. Nonetheless, insufficient bone availability at the recipient site is a key limitation. This study 
aimed to establish the feasibility of tooth autotransplantation combined with staged or simultaneous 
bone regeneration to address complex cases. Two young patients with missing teeth due to hypodon-
tia or trauma and who were deemed unsuitable for implants were treated. Both complex cases were 
addressed through autologous tooth autotransplantation, either in conjunction with simultaneous 
guided bone regeneration or into a previously regenerated crest. The 5-year follow-up for the auto-
transplanted canine and more than 20-year follow-up for the autotransplanted premolar revealed 
satisfactory results. These teeth played pivotal roles in restoring both function and esthetics in young 
patients. Additionally, tooth vitality was preserved throughout the follow-up period, with no compli-
cations noted. Tooth autotransplantation in combination with previous or simultaneous guided bone 
regeneration proved to be effective in restoring function and esthetics in complex situations in young 
patients. Int J Periodontics Restorative Dent 2026;46:187–201. doi: 10.11607/prd.7356
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roots), incomplete root formation (open apex), eas-
ily accessible for extraction, and with a mesiodistal 
and buccolingual size suitable for the recipient 
site.6 Successful outcomes rely on meticulous 
case selection, precise planning, a careful surgi-
cal technique, and minimizing the extraoral time 
of the donor tooth.14–16 In essence, achieving a 
stable, long-term functional and esthetic resto-
ration necessitates interdisciplinary collaboration 
involving surgical, restorative, and sometimes 
orthodontic management.17 

The surgical technique of dental autotransplan-
tation involves the following steps: 

1.	 Donor tooth selection: An appropriate donor 
tooth is chosen based on size, shape, and com-
patibility with the recipient site and neighboring 
anatomical structures. The donor tooth can be 
(and typically is) an extruded and nonfunc-
tional tooth, an impacted tooth, or a sound 
tooth that needs extraction for other reasons 
(eg, orthodontics) that matches the missing 
or damaged tooth. Digital tools and planning 
based on DICOM and STL files can facilitate 
this process.3,4,18 

2.	 Extraction: Delicately and with as minimal 
trauma as possible, extract the donor tooth to 
maximize the preservation of the vital PDL. 

3.	 Recipient site preparation: Extract the recipi-
ent’s hopeless tooth (if needed) and create an 
osteotomy site into the recipient socket or a 
healed bone crest to receive the donor tooth. 

4.	 Transplantation: Carefully transplant the donor 
tooth into the recipient site, ensuring an accu-
rate fit, complete absence of occlusion, and sta-
bilization of the donor tooth using composite 
reisn, wire splinting, or sutures.

5.	 Follow-up: Postoperative care involves instruc-
tions for proper oral hygiene habits, diet, and 
regular monitoring of the healing process to 
ensure the stability and integration of the trans-
planted tooth in the recipient site. In cases of 
fully mature donor teeth, root canal therapy will 
need to be performed due to the damage to 
the vascular supply. During this period, function 
can be recovered either by natural extrusion, 
an indirect minimally invasive restoration, or 
orthodontic treatment. 

to modern digitally planned and executed auto-
transplantation protocols.3,4 This procedure is well- 
documented in the scientific literature,5 with suc-
cess rates ranging from 84% to 94% and long-
term follow-ups to 30 years,6 and it is recently 
regaining popularity within the scientific commu-
nity due to the incidence of implant complica-
tions.7,8 Thus, especially in younger patients with 
cases of tooth loss due to injury or trauma, auto-
transplantation is preferred over implant place-
ment.9 Additionally, in cases involving esthetic 
concerns, these can be optimized through direct 
or indirect adhesive conservative techniques after  
complete healing. 

The success of this technique hinges upon pre-
serving the periodontal ligament (PDL) during the 
extraction and manipulation of the donor tooth. 
This preservation is critical for fully matured teeth, 
but particularly for immature and/or impacted 
teeth that retain their follicle. Additionally, the 
degree of mechanical damage to the root sur-
face during extraction significantly influences the 
healing of the PDL.10 Thus, any damage to the root 
can compromise the PDL’s ability to form new root 
cementum and PDL, potentially leading to com-
plications such as root ankylosis or replacement 
root resorption, as well as pulp necrosis and acute 
periapical lesions.11 

Tooth autotransplantation offers many advan-
tages, including the preservation of proprioception, 
the potential for future orthodontic movement, as 
well as no interference with the growth of the 
alveolar process. Furthermore, it allows for the 
creation of a supracrestal tissue attachment, which 
maintains the attached gingiva and preserves the 
ridge width, interproximal bone, and interdental 
papillae.12–15 Advocates of this procedure empha-
size its ability to maintain and allow continued 
growth of the alveolar bone. In the event of trans-
plant failure or complications12 in a later stage, a 
well-preserved alveolar ridge could be used for 
future implant placement.13 

During the planning stage of tooth autotrans-
plantation, a comprehensive clinical and radio-
graphic examination is imperative to identify a 
suitable vital donor tooth. The preferred candi-
dates for this technique are teeth with simple root 
anatomy (uniradicular teeth, molars with fused 
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An accurate diagnosis and comprehensive 
assessment by a qualified dentist are critical to 
ascertain whether tooth autotransplantation is the 
best treatment option, as it is not universally appli-
cable to all clinical situations. Commonly recog-
nized contraindications, such as insufficient ridge 
width or inadequate bone volume, may preclude 
the feasibility of autotransplantation. The need 
for a recipient site with a complete bony hous-
ing is still questioned throughout the literature. 
Andreasen et al demonstrated that transplanted 
teeth can achieve functional and esthetic suc-
cess without a full bony housing as long as the 
PDL remains intact and undisturbed during the 
procedure.9 However, in cases where there is a 
significant alveolar bone deficiency, ensuring opti-
mal stability and esthetics can be challenging, 
potentially affecting the long-term prognosis of the 
transplanted tooth. Recent retrospective studies 
have demonstrated that when teeth were trans-
planted into sites with buccal dehiscences, they 
experienced greater clinical attachment loss than 
teeth completely surrounded by a bony housing,19 
which could hinder their long-term prognosis. Evi-
dence in this field is scarce and limited to a couple 
of case reports and case series, which have shown 

favorable outcomes of autotransplanted teeth into 
previously or simultaneously augmented sites, 
although with a limited follow-up.20,21 

The purpose of this manuscript is to introduce two 
case reports showcasing the application of tooth 
autotransplantation in complex scenarios in young 
patients with limited bone availability. The first case 
illustrates the treatment of a transplanted tooth as 
if it were an implant accompanied by simultane-
ous horizontal guided bone regeneration (GBR). 
The second case describes the transplantation of 
a tooth into a site that had previously undergone 
bone augmentation through a GBR procedure.  

Clinical Case Presentations
The manuscript adheres to the CARE guidelines 
for case reports. 

Patient 1
A 16-year-old boy presented with a brachycephalic 
Angle Class II malocclusion and was undergoing 
orthodontic retreatment at the time of consulta-
tion. The patient was referred for the impacted 
maxillary left canine (Fig 1). 

▲  Fig 1  Patient 1. (a and b) Preoperative CBCT and artificial intelligence (AI) segmentation, respectively, reveal a mor-
phologically altered root with an abnormal mesial curvature at the level of the maxillary left first premolar. (c) Preoperative 
intraoral occlusal view. (d) In the previsualization of the surgical procedure using AI, the mesially bent root of the premo-
lar was virtually apicoectomized to accommodate the autotransplanted canine into the ridge.

b

dc

a
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After evaluating different therapeutic alterna-
tives, and in agreement with the orthodontist, it 
was determined that the orthodontic recovery of 
the impacted tooth was feasible but not accept-
able to the parents and the young patient, due 
to the length of the treatment. The apical (deep) 
position, angulation of the impacted canine and 
the time required for its alignment into the arch 
would exceed 18 months of orthodontic treat-
ment, with unpredictable results. Additionally, 
the root anatomy of the adjacent first premolar, 
which exhibits a mesial curvature in the middle 
and apical thirds of the root, made it impossible 
to orthodontically bring the canine into position 
without causing a collision between the canine 
and the root apex of the premolar. Proper CBCT 
analysis determined that the impacted canine was 
still immature and in Nolla Stage 9 development,22 
which means that the tooth was almost fully devel-
oped but the apex is still open, making it an ideal 
candidate for tooth autotrasplantation. Therefore, 
the extraction of the impacted canine and its auto-
transplantation into a surgically created socket 
was chosen as the therapeutic approach for this  
clinical case. 

Space in the arch for the canine had been pre-
viously created through orthodontic alignment, 
so the canine could be autotransplanted into its 
final position. For the surgical extraction, a full- 
thickness flap was elevated to access the buccally 
displaced impacted canine. Once it was located, 
careful osteotomy and ostectomy by means of a 
piezoelectric device (Piezosurgery, Mectron) were 
performed to ensure the extraction of the canine 
in one piece and with minimal damage to the root 
surface, PDL, and follicle. Unfortunately, during 
the extraction, the buccal PDL was unintentionally 
removed (Figs 2a to 2c). Subsequently, a surgi-
cal slot for the canine was created by removing 
the buccal wall via piezoelectric surgery, as the 
residual ridge was only 6 mm wide and the donor 
canine was 7 mm wide. Furthermore, apicoectomy 
of the first premolar was performed without root 
canal treatment to allow for proper positioning of 
the donor canine (Figs 2d and 2e). 

The transplanted tooth showed a complete 
dehiscence of the buccal root surface and an 
absence of PDL coverage in the buccal portion 
when placed into its new position. Therefore, it was 
decided to treat the tooth following the principles 

▲  Figs 2a to 2c  (a) Extraction phase and unintentional PDL removal on the buccal side of the canine. (b and c) The 
extracted canine presents an immature apex and only mesiodistal and palatal preservation of the PDL. 

a b c


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▲  Figs 2d to 2h  (d) Apicoectomy at 
the level of the premolar utilizing an 
OT12 insert (Piezosurgery, Mectron), 
which presents an unusual mesial bent 
root that prevents the correct posi-
tioning of the autotransplanted canine 
in the surgically prepared site. (e) The 
autotransplanted canine positioned 
in the surgical site, which presents 
good stability and no PDL in the buc-
cal aspect. (f and g) A collagenated 
heterologous biomaterial (Gen-Os, 
OsteoBiol) was placed and covered 
with membranes of autologous platelet 
concentrates (L-PRF; IntraSpin system, 
BioHorizons), respectively. (h) Splinting 
of the autotransplanted canine with an 
orthodontic wire after suturing. 

e

gf

h

d
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of implant dentistry, and a horizontal bone regen-
eration was performed using collagenated heter-
ologous biomaterial (Gen-Os, OsteoBiol) covered 
with membranes of autologous platelet concen-
trates (leukocyte-platelet–rich fibrin [L-PRF]; Intra-
Spin system, BioHorizons). The flap was sutured, 
and the autotransplanted tooth was splinted and 
further secured by the orthodontic archwire to 
the adjacent teeth during the months following 
the procedure (Figs 2f to 2h). 

Follow-up periapical radiographs were taken 
immediately after the surgery, at 6 months, and 
yearly until the fifth year of follow-up. These 
radiographs showed early signs of apical root 
resorption and disappearance of the PDL space, 
as well as canal calcification of the first premolar 
(Fig 3a). A CBCT at the 5-year follow-up revealed 

the formation of a new vestibular bone surface, 
corresponding to cortical bone, covering the root 
(Fig 3b), combined with soft tissue stability and no 
recession around the buccal aspect of the canine 
(Fig 4). Throughout the observation period, sen-
sitivity tests were conducted on both the canine 
and the first premolar, which had undergone an 
apicectomy, showing consistently positive results 
using electric methods (Digitest II pulp vitality tes-
ter, Parkell). 

Five years later, the transplanted canine remains 
vital, presents a stable phenotype, has a clini-
cal situation (probing pocket depths, recession, 
clinical attachment levels) compatible with good 
periodontal health, and it is aligned within the 
arch, providing favorable esthetics and correct 
occlusal function (Figs 4 to 6). 

▲  Fig 3  (a) Yearly periapical follow-ups from September 2019 to April 2024. (b) Five-year follow-up CBCT with 3D ren-
dering and AI-driven segmentation of tooth–bone structures, showing the presence of a thin buccal bone plate around 
the maxillary left canine. 

a

b
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▲  Fig 4  (a) Smiling, (b) intraoral lateral, and (c) occlusal 
views at the 5-year clinical follow-up. 

▲  Fig 5  Extraoral views (a) at the beginning of the multidisciplinary treatment, (b) during treatment, and  
(c) at 5 years. A natural-looking esthetic result was achieved. 

▶  Fig 6  Throughout the observa-
tion period, sensitivity tests were 
conducted on both the transplant-
ed tooth in the canine site and the 
adjacent first molar, which had 
undergone an apicectomy, show-
ing consistently positive results 
using electric methods (Digitest II, 
Pulp Vitality Tester, Parkell) at (a) 3 
years and (b) 5 years. 

a

b

a b

c

ca b
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Patient 2
A 10-year-old boy was kicked by a horse, resulting 
in the traumatic avulsion of the maxillary left lateral 
incisor, canine, and first premolar; gingival reces-
sion around the left central incisor; and severe 
bone loss in the left hemimaxilla (Figs 7a to 7c). 
The trauma also caused buccal flaring of the inci-
sors and unbalanced growth of the maxilla, with 
the right hemimaxilla being more developed than 
the left, as shown in the radiographic and CBCT 
exams (Figs 7d and 7e). The treatment of growing 
patients with GBR techniques is always unpre-
dictable because, while it is known that implant 
treatment should be performed only at the end 
of growth, there is no experience regarding the 

ideal period to undertake regenerative techniques. 
In this case, it was decided to perform bone 
regeneration immediately and postpone implant 
placement until the age of 18. The resolution of 
this complex case required a multidisciplinary 
approach in multiple stages, which lasted a total of 
10 years and included specialists in orthodontics, 
dental hygiene, periodontics, and prosthodontics, 
as well as a laboratory technician. 

Phase I
Phase I comprised bone augmentation surgery 
using GBR. Vertical GBR surgery was performed 
after patient education and oral hygiene prepa-
ration. A full-thickness flap was raised, the bony 

▲  Fig 7  Patient 2. (a to c) Right lateral, left lateral, and 
occlusal views, respectively, of the initial clinical situation 
after traumatic avulsion of the maxillary left lateral incisor, 
canine, and first premolar in a 10-year-old patient. From the 
left lateral view, the gingival recession on the maxillary left 
central incisor and the atrophic edentulous ridge around 
the maxillary left lateral incisor, canine, and first premolar 
can be appreciated. (d) Panoramic radiograph showing the 
severe vertical defect in the areas of the left lateral incisor 
to the first premolar and the mixed dentition. (e) A 3D 
CBCT shows the bony defect and the development of the 
right hemimaxilla compared to the left. 

a b

c

d

e
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cortical surface was meticulously smoothened, and 
perforations were made to expose the medullar 
area and stimulate the bleeding and blood supply 
into the bone graft. Two support screws were then 
vertically positioned. First, a titanium-reinforced 
e-PTFE (expanded polytetrafluoroethylene) mem-
brane was fixed palatally, and then a bone graft 
comprising 70% autologous particulate bone and 
30% deproteinized bovine bone mineral (Bio-Oss, 
Geistlich) was inserted (Fig 8), to later be closed by 
primary intention and tension-free sutures. 

Phase II
In this phase, membrane removal, placement of 
a palatal implant for orthodontic anchorage, and 
autotransplantation of the maxillary right second 
premolar to the position of the maxillary left canine 
were performed. After 6 months of submerged 
healing, the membrane was removed by means 
of a full-thickness flap, without including the adja-
cent teeth. Due to the young age of the patient 
and the resulting high regenerative potential, the 
membrane appeared partially covered by a thin 
layer of newly formed bone. The underlying bone 
was of excellent quality. To hinder the growth of the 
right hemimaxilla and to stimulate the left hemi-
maxilla, it was decided to extract the germ of the 
maxillary right second premolar, which had not yet 
erupted, and to reimplant it in the left hemimaxilla 
as a substitute for the canine. The deciduous tooth 
was then extracted to gain access to the definitive 
maxillary right first premolar, which was gently 
extracted with the entire follicle, and the root apex 
appeared still open and not fully formed. In the 

regenerated bone at the site of the maxillary left 
canine, a cavity large enough to accommodate the 
extracted right second premolar was created, and 
the immature tooth was immediately inserted and 
submerged beneath the soft tissue (Fig 9). Finally, 
a flat Onplant (Nobel Biocare) was placed through 
a narrow full-thickness tunnel in the center of the 
palate for orthodontic anchorage and allowed to 
heal in a submerged position. 

Phase III
After 4 months of integration, the Onplant was 
uncovered and used as anchorage for an ortho-
dontic appliance. Orthodontic treatment contin-
ued for the following 3 years, during which the 
transplanted tooth in the left canine position was 
brought into the arch, all the remaining teeth were 
aligned, and a stable occlusion was obtained. 

Phase IV
At the age of 18, with skeletal growth finished, a 
3.3 × 13-mm implant (Nobel Biocare) was placed 
in the maxillary left lateral incisor position. The 
tooth that had been transplanted to the left canine 
position was then prosthodontically prepared, and 
a crown with a canine shape was placed, main-
taining the vitality of the pulp. The regenerated 
bone in the edentulous ridge continued to grow 
alongside the adjacent native bone, thanks to the 
stability provided by the left canine. 

Phase V
After 4 months, once the implant was integrated, 
a provisional restoration was used during the 

▲  Fig 8  (a) A full-thickness flap was elevated to expose the vertical bone defect. (b) A titanium-reinforced ePTFE mem-
brane was fixed palatally, and an autologous particulate bone graft mixed with 30% DBBM was placed to fill the defect. 

a b
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soft tissue contouring period until an ideal 
position of the gingival margin and emergence 
profile were obtained, and the final implant- 
supported restoration was delivered. Clinically, 
the autotransplanted tooth and implant show 
stable soft tissue and radiographic situations. 
The 21-year follow-up of the autotransplanted 
premolar presents calcification of the root canal 
but no active signs of root resorption, and the 
13-year implant follow-up shows ideal bone lev-
els (Fig 10). Furthermore, an extraoral view of 
the patient shows an ideal esthetic result main-
tained 21 years after the autotransplantation  
(Fig 11).

Discussion
These two clinical cases demonstrate the suc-
cess of autotransplantation in young patients with 

teeth that had an immature apex and how it can 
be a useful tool to solve complex clinical cases, 
even when bone availability is limited. Both cases 
emphasize the importance of meticulous plan-
ning, careful execution, and long-term follow-up 
to ensure successful outcomes, and they show 
the possible role of GBR in these treatment plans, 
either in a simultaneous or a staged approach. 

Autotransplantation has been well-established 
and widely used for over 40 years.6,23,24 High sur-
vival rates have been consistently reported for 
autotransplanted teeth, particularly in the anterior 
maxilla, especially when transplantation occurs 
during root development.5,25 The favorable esthetic 
outcomes and high levels of patient satisfaction 
reported further validate the efficacy of this 
technique.26 Autotransplantation offers distinct 
advantages, particularly in patients undergoing 
craniofacial growth, as it allows for propriocep-
tion during function, physiologic growth of the 

▲  Fig 9  (a) Removal of the membrane after 6 months of submerged healing, which was covered by a thin layer of new-
ly formed bone. (b) Osteotomy was carried out to create space for the autotransplanted premolar. (c) The extracted right 
second premolar with its follicle, with the root apex still open The primary tooth was extracted to access the follicle of the 
maxillary right second premolar to be transplanted to the site of the left canine. (d) A normal periodontal ligament can be 
seen around the implanted premolar. 

a b

dc
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alveolar bone, preservation of the alveolar ridge, 
and restoration of the normal alveolar process.27 

Successfully transplanted teeth demonstrate 
complete restoration of the functional PDL after 
healing, facilitating orthodontic movement and 
achieving an esthetically pleasing outcome with 
a normal gingival contour.28 A crucial aspect for a 
successful outcome is the preservation or regen-
eration of periodontal tissues and pulp.29 Because 
the donor tooth extraction will interrupt the vas-
cular supply, pulp healing can only be expected 
in cases of transplantation of developing teeth. 
In these cases, sensitivity tests and radiographic 
follow-ups must be performed every 6 months 
postsurgery to monitor for inflammatory resorption 

(external resorption related to infection) and peri-
apical lesions due to root canal infection. Sen-
sitivity tests should become positive within the 
first 6 months following surgery. In cases of pulp 
devitalization or infection, root canal treatment 
should be initiated as early as possible. Pulp canal 
obliteration is common and should be considered 
a positive sign of pulp health.6 

The extraoral duration of the avulsed tooth 
significantly affects the prognosis of dental 
autotransplantation,10 with the underlying ratio-
nale for endodontic healing in such procedures 
grounded in a series of crucial steps. The phe-
nomenon of replacement resorption, witnessed 
in some instances of autotransplantation, is 

▲  Fig 10  (a) Beginning of the final phase of ortho-
dontic therapy. At the 13-year follow-up, the lateral 
incisor was replaced with an implant and a zirconia 
crown. (b and c) Radiographically, the autotransplant-
ed premolar shows calcification of the root canal but 
no active signs of root resorption. The implant shows 
ideal bone levels at the 13-year follow-up. (d) The final 
outcome at the 21-year follow-up after immature tooth 
autotransplantation. The autotransplanted premolar 
(at the 21-year follow-up) was prosthetically prepared, 
and a crown with a canine shape was manufactured.

a

a b c

b c

d

▲  Fig 11  Extraoral views (a) at the beginning of the multidisciplinary treatment (age 10 years) and (b and c) at ages 18 
and 31 years, respectively. A natural-looking esthetic result was achieved. 
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strongly associated with the tooth’s dry storage 
and the length of extraoral time. Success rates 
plummet to below 10% when the tooth remains 
outside the oral environment for longer than 60 
minutes. In the two cases featured in this study, 
the extra-alveolar time was under 15 minutes, 
with the teeth preserved in an isotonic solution 
(Dentosafe, Medice Arzneimittel Pütter). The 
literature indicates that teeth with closed api-
ces should undergo root canal therapy prior to 
transplantation or within a 7- to 14-day window 
posttransplantation, as necrotic pulp can trigger 
inflammatory resorption and compromise the tooth’s  
longevity.30,31 

On the other hand, transplanted teeth with open 
apices that have not completed root formation 
have a pulp survival rate of 96% compared to 
15% for fully formed root teeth. In the first patient 
reported herein, it was decided not to perform 
endodontic treatment on the tooth but to replant 
it while keeping it vital. This technique has been 
described in the literature before.32,33 The tooth 
underwent periodic vitality checks using ther-
mal and electrometric pulp tests. Even though 
the maxillary left first premolar underwent api-
cectomy to create space for the tooth insertion at 
the adjacent canine site, it had regained its vitality 
at the end of the follow-up period due to the pro-
cess of pulp revasculatization. Nakakura-Ohshima 
et al emphasized that root resection favorably 
influenced the preservation of native pulp cells, 
fostering their differentiation into odontoblasts.34 

Long-term periodontal stability is evident in 
cases where alveolar tissues remain healthy, 
minimizing the loss of periodontal attachment.19 
In the first case, the stability of the periodontal 
tissues could be attributed to two different and 
concomitant processes. On the lingual side of 
the transplanted canine, the preservation of the 
PDL fibers on the root surface may have triggered 
and promoted periodontal healing, highlighting 
the importance of an extraction technique that 
preserves the residual fibers of the PDL.35 The 
PDL fibers were unintentionally removed due to 
surgical trauma during tooth extraction. Thus, the 
stability of the periodontal tissue at this site was a 
result of the possible underlying bone regenera-
tion. It is noteworthy that the extent of new bone 

formation on the buccal site stabilized the estab-
lishment of the supracrestal tissue attachment, 
limiting not only the periodontal probing depth 
but also the gingival recession, which was mini-
mal. Regarding the formation of new periodontal 
attachment, hypotheses can be made about the 
nature and histologic characteristics of the tissue 
after healing under the described conditions. In 
1995, Sander and Karring demonstrated that when 
GBR leads to the formation of new alveolar bone, 
the formation of a new and healthy periodontal 
attachment apparatus consisting of both connec-
tive and epithelial tissue can also be observed.36 
Furthermore, it can be hypothesized that autol-
ogous platelet concentrates (such as L-PRF, in 
this case) may have had an additional effect in 
promoting bone and soft tissue regeneration, fur-
ther improving the stability of the gingival tissue.37 
These favorable findings were also obtained in 
the only recently published and available case 
series about bone augmentation previous to tooth 
autotrasplantation, which had a survival rate of 
91% with an average follow-up of 6 years.20 In 
the that case, both in 3D reconstruction and in 
some of the sections, the bundle bone is slightly 
visible in the apical and middle positions of the 
roots, supporting the gingival tissues and leading 
to the clinical outcomes that are described in the 
text (no pathologic periodontal probing depths 
[PPDs] and minimal gingival recession). However, 
it should be considered that, in any case, regard-
less of whether there is bundle bone covering 
buccal surface of the replanted tooth, the absence 
of pathologic PPDs is the most important positive 
predictive outcome about tooth prognosis from 
the periodontal point of view, although this can 
be the result (and, in the opinion of the authors, 
this is not the case) of a reparative (rather than 
regenerative) healing process. Unfortunately, 
just histologic analysis may allow us to reach a 
definitive conclusion. The automatic segmentation 
shows the presence of bone on the vestibular 
side of both the maxillary right and left canines. 
The segmentation was performed using Romexis 
software (Planmeca), and this process is fully auto-
mated guided by artificial intelligence, with no  
operator-dependent component or the possibility 
to alter or modify the final result. 
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Common complications noted after den-
tal autotransplantation include ankylosis, root 
resorption, and pulp necrosis with infection.38 
Partial obliteration of the pulp canal is a physi-
ologic mechanism observed in 96% of the cases 
requiring regular follow-up. This calcific meta-
morphosis of the pulp represents the natural pulp 
response to trauma.39 The only clinical relevance 
that pulp canal obliteration may present is related 
to the difficulty of performing endodontic treat-
ment in cases of apical lesions, although the lit-
erature reports that only 1% to 16% of teeth with 
calcific metamorphosis may progress to pulp 
necrosis.40 Periapical rarefaction is observed in 
7.3% to 26.4% of these teeth within 4 years of 
trauma, especially in cases of total obliteration 
of the pulp space.41 

Regarding the optimal duration for splinting 
reimplanted teeth, available evidence suggests a 
period of 1 to 2 weeks. Prolonged or rigid splinting 
beyond this timeframe can significantly increase 
the risk of ankylosis and other complications such 
as root resorption and issues with pulpal vitality. 
Therefore, to minimize the risk of ankylosis, splint-
ing should be removed within 1 to 2 weeks after 
reimplantation.42 However, the clinical situation 
in the first presented case is different due to the 
presence of buccal bone dehiscence, making the 
splinting period recommended for an intact sur-
gical socket inapplicable. Thus, it was decided to 
extend the splinting period, prioritizing one of the 
fundamental principles for success in GBR: blood 
clot and wound stability.43 To the authors’ knowl-
edge, there are no papers addressing this spe-
cific issue in this particular situation. Further, the 
canine from the first clinical case was splinted for 
months after September 2019 due to the COVID-
19 outbreak, which prevented the authors from 
performing elective procedures, and might have 
been a contributing factor for the development 
the radiographic images compatible with root 
ankylosis. 

Overall, successfully autotransplanted teeth can 
function similarly to natural teeth, preserving alve-
olar bone volume and warranting consideration 
as a therapeutic option when appropriate clinical 
criteria are met.4 

Conclusions
To the best of the present authors’ knowledge, the 
cases presented herein constitute the first reports 
in the dental literature that detail tooth autotrans-
plantation concurrent with GBR to address buccal 
bone dehiscences, as well as autotransplantation 
into areas that have undergone previous verti-
cal regeneration. While these two case reports 
have their inherent limitations, the clinical out-
comes offer preliminary evidence supporting the 
concept. Nonetheless, the technique has shown 
encouraging predictability in both medium- and 
long-term follow-up observations. Future clinical 
research, comprising larger cohorts and longer 
follow-up periods, is required to substantiate this 
technique’s efficacy and safety before it can be 
widely recommended for standard clinical prac-
tice. The favorable results noted in these clinical 
cases can be credited, in part, to the meticulous 
interdisciplinary coordination throughout the diag-
nostic and surgical stages. 
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