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Abstract

Background. Tooth autotransplantation may be considered as valuable treatment option to
overcome adverse effects of tooth loss and prevent implant-related complications. The essence
of such manipulation based on removing targeted (donor) tooth from its present location with
its further placement at some other tooth position within the oral cavity of the same patient in
the least traumatic way.

Objective. To systematize and analyze relevant procedural aspects of tooth autotransplantation
associated with its’ clinical success.

Materials and Methods. A comprehensive search strategy was realized through databases PubMed
(https://pubmed.ncbi.nlm.nih.gov/) and Cochrane Library (https://www.cochranelibrary.com/),
and also via Google Scholar (https: //scholar.google.com/) search engine to expand possibilities
for targeted publications identification. Primary extraction of the targeted studies was provided
by their title and abstract. The criteria for eligibility included publications with described
original practical and theoretical aspects regarding tooth autotransplantation procedure, while
publications with repetitive information or non-sufficiently argumented/non evidence based
statements were excluded from further analysis.

Results. The final number of eligible studies for analysis was 82 publications with adequate
reporting of outcomes associated with present research objective. Out of this number 8 were
presented in the form of systematic reviews, 3 in the form of literature reviews, while all others
were presented in forms of case reports, case series, protocols, recommendations, follow-ups,
experimental and clinical studies.

Conclusion. Correct surgical manipulations, which should be as atraumatic as possible to
preserve the periodontal ligament of the transplanted tooth, is a key of autotransplantation
successful outcome. The success of the treatment is also related with the stage of root
development. In cases of transplanting the teeth with complete root development endodontic
treatment should be performed approximately in 2 weeks after primary intervention.

Introduction

process at the area of the teeth adjacent to the placed implant
and the absence of periodontal ligament in the area of installed

Tooth extraction associated not only with further dentition
deformation, chewing efficiency reduction and disbalance of
masticatory system in general, but also with decrease within the
stimulation of cerebral cortex caused by the loss of proprioceptive
function at the periodontal ligament level [2, 3, 4]. Replacement of
the lost tooth with the implant-supported prosthetics seem to be
efficient treatment method for partial aedentia cases, nevertheless in
past decades increasing trend of implant-associated complications
prevalence has been observed. The latter are mostly related with
improperly performed prosthetic treatment phase and peri-
implantitis pathology [1, 5, 6].

Also, while planning dental implantation dentists should consider
continuous alveolar growth in the frontal region of maxilla, which
does not stop after puberty period and continuing throughout the
patient's life. Due to the above-mentioned fact placement of dental
implants within the frontal maxilla may be related with aesthetic
issues in future caused by the development of implant infraposition
effect. Such effect related with progressive growth of the alveolar

intraosseous screw. Mostly such kind of situations may occur among
teenagers, especially those with an elongated face type [7-10],
therefore dental implants placement among this patients’ category
is not recommended [11, 12].

To overcome above mentioned adverse effects of tooth loss and
prevent implant-related complications, autotransplantation of teeth
may be considered as valuable treatment option. The essence of such
manipulation based on removing targeted tooth from its present
location with its further placement at some other tooth position
within the oral cavity of the same patient in the least traumatic way.

A transplanted tooth has a number of advantages compare
to dental implant. It helps to preserve periodontal ligament and
proprioceptive sensitivity, maintain the initial alveolar bone volume
and prevent alterations of the maxillofacial system development. Due
to the previous research results pulp regeneration and continued
root formation are seems to be highly possible when transplanting
a donor tooth with incomplete root development and vital pulp [13].

Due to the recent developments of technologies and techniques
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in dentistry, and a number of clinical and experimental studies
published over the past 40 years, it has been proven that tooth
autotransplantation procedure can be clinically predictable with
successful results in the long-term perspective [22-24].

The most common indications for tooth autotransplantation are:
non-restorable molars and frontal teeth, absence of frontal teeth due
to agenesis (aedentia) or avulsion, retained or ectopic frontal teeth,
as well as teeth that cannot be extruded orthodontically. The most
frequently transplanted are premolars, canines, incisors and third
molars [28].

Although tooth autotransplantation demonstrates long-term
successful results, patients should be informed about the potential
complications associated with the procedure of removing the donor
tooth. Also, patients should be aware regarding impact of alveolar
bone deficiency at the recipient area on the final outcome of
autotransplantation [25]. The most prevalent complications include
inflammatory or replacement resorption, pulp necrosis, lack of
healing or impaired healing of the periodontal ligament, as well as
reduction of root length [26]. Tooth autotransplantation procedure
is also contraindicated for children and adolescents due to the
continued growth of the alveolar process [8, 9].

The success of tooth autotransplantation linked with the
following factors: stage of root development, morphology of
the tooth, methodology of used surgical procedure, duration of
extraoral manipulations with the tooth, form of the recipient
socket, vascularization of the recipient site, and the viability of the
periodontal ligament [12, 18].

Objective

To systematize and analyze relevant procedural aspects of tooth
autotransplantation associated with its’ clinical success.

Materials and Methods

Literature search

A comprehensive search strategy was realized through databases
PubMed (https://pubmed.ncbi.nlm.nih.gov/) and Cochrane Library
(https: //www.cochranelibrary.com/), and also via Google Scholar
(https: //scholar.google.com/) search engine to expand possibilities
for targeted publications identification.

Search within PubMed database was provided by the following
Mesh-terms algorithm: (“tooth'[MeSH Terms] OR "tooth'[All
Fields]) AND ("transplantation, autologous'[MeSH Terms] OR
(“transplantation"[All Fields] AND "autologous'[All Fields]) OR
"autologous transplantation"[All Fields] OR "autotransplantation"[All
Fields]) [27]. Search via Google Scholar engine was realized by the
following keywords “tooth” and “autotransplantation”.

No restrictions regarding terms of publication were applied during
literature search, while only publications written in English or at least
with English abstract were considered to be included into the study
sample. The search was performed on Ist of May 2022. The literature
search was done according to PRISMA (Preferred Reporting Item for
Systematic Reviews and Meta-Analysis) recommendations [28].

Primary extraction of the targeted studies was provided by their
title and abstract. The criteria for eligibility included publications
with described original practical and theoretical aspects regarding
tooth autotransplantation procedure, while publications with
repetitive information or non-sufficiently argumented /non evidence
based statements were excluded from the further analysis.

Quality assessment of selected publication

Publications retrieved after the search were assessed by the
specific criteria regarding their quality and potential to undergo
in-detail content analysis. Quality of selected case-studies and
case-series were evaluated with criteria proposed by Murad et
al [29]. Proposed tool for evaluating the methodological quality
of case reports and case series included four domains: selection,
ascertainment, causality, and reporting [29].
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Quality assessment of selected systematic reviews was provided
with AMSTAR 2 tool, which is eligible for systematic reviews that
include randomized or non-randomized studies of healthcare
interventions [30]. AMSTAR 2 critical domains include following:
protocol registration info, adequacy of provided literature search,
argumentation for excluding individual studies, presented risk
of bias from analyzed individual studies, usage of correct and
argumented meta-analytical methods, consideration of risk of bias
when interpreting the results of the review, evaluation of potential
impact of publication bias [30].

SANRA scale was used to assess the quality of narrative review
articles [31]. Present scale helps to measure quality of review articles
based on the following aspects: argumentation of article’s importance
for the readership, statement of specifically formulated objective or
questions, description of literature search algorithm, referencing,
scientific reasoning and appropriate representation of the data [31].

Data extraction

The following information was extracted from each publication
during content analysis of articles’ full texts: success of tooth
autotransplantation, procedural and clinically-relevant aspects of
tooth autotransplantation procedure, complications associated with
tooth autotransplantation procedure, histological and morphological
features linked with the clinical success of tooth autotransplantation
procedure.

Statistical analysis

The descriptive statistics were performed regarding parameters
of tooth autotransplantation success and frequency of complications
reported within the previously published studies. The statistical
analysis and data categorization were provided within the Microsoft
Excel 2019 spreadsheet software (Microsoft, United States).

Results

The literature search of identified terms in PubMed, Cochrane
Library and via Google Scholar engine yielded a total of 1431 articles.
After reviewing each article’s title and abstract, 1349 studies were
excluded due to non-relevance issues, unavailability of abstracts and /
or full texts, containment of repetitive information, presentation of
non-sufficiently argumented/non evidence based statements, and
because of non-compliance with used quality assessment criteria
(Murad’s et al. for case studies and case series [29], AMSTAR 2 for
systematic review [30], and SANRA for narrative review [31]).

The final number of eligible studies for analysis was 82
publications with adequate reporting of outcomes associated with
present research objective. Out of this number 8 were presented in
the form of systematic reviews, 3 in the form of literature reviews,
while all others were presented in forms of case reports, case series,
protocols, recommendations, follow ups, experimental and clinical
studies.

Discussion

Surgical protocol of the tooth autotransplantation

The operation starts with local anesthesia in the projection of the
inferior alveolar nerve (for the mandible) or in the projection for
the posterior superior alveolar nerve (for the maxilla). In the case of
complete third molar retention or impaction triangular flap is formed
and separated to gain needed access within the operative field [18, 19,
21]. If the donor third molar is fully erupted intrasulcular incision is
used in order to preserve the periodontal ligament. Extraction of the
tooth should be provided in the most atraumatic way.

The extracted tooth should be stored within the Hanks' balanced
salt solution or within the pasteurized milk [32]. Preparation of
recipient area provided using low-speed surgical burs with constant
saline cooling [13]. After that donor tooth is placed within prepared
recipient socket. Transplanted tooth should be out of occlusion
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to eliminate impact of destabilizing loads through the occlusal
contacts with antagonist tooth. It is preferably to use more flexible
splint for transplanted tooth fixation, rather than rigid one. Flexible
splint fixation supports further pulp revascularization [33]. The
surrounding soft tissues could be sutured with absorbable or non-
absorbable sutures.

Postoperative care includes oral rinses with 0.12% chlorhexidine
gluconate solution, liquid-type diet with only soft food intake,
antibacterial therapy and, if necessary, anti-inflammatory drugs
prescription [34].

Usually sutures could be removed in a week, while the splint
should stay in place for 2-4 weeks [18, 19, 21, 36].

In the case of autotransplantation of tooth with completely formed
roots endodontic treatment should be performed after 2-3 weeks
to prevent pulp infection and potential inflammatory resorption
of the roots [35]. Patients with provided tooth autotransplantation
should undergo control dental examination at the period of 1, 3, 6,
9, and 12 months during which doctor should evaluate mobility of
the tooth, its response to percussion, depth of periodontal probing,
and perform X-ray for potential identification of periodontal lesions,
signs of resorption and destruction of surrounding bone tissue.

Impactofrootdevelopmentstageonthetoothautotransplantation
outcome

Root development stage plays an important role within the
prognosis of tooth autotransplantation. Teeth with incomplete root
development characterized with 96% probability of successful pulp
healing, while teeth with completed root development associated
only with 15% of such probability.

Also, some other types of complications related with root
development stage of the tooth during its autotransplantation. The
most common include pulp necrosis, ankylosis, and root resorption
[38]. These complications are directly related to the stage of root
developmentand the ability of pulp to revascularize. The development
of the root up to 75% of its length demonstrates one of the greatest
tendencies for revascularization after autotransplantation [39-41].
The vitality of the tooth after autotransplantation directly related
with the regeneration of the vascular tissue of the pulp. Such
regeneration provided by the growth of capillaries from the area
of not yet fully formed root apex [44]. Previously different authors
had mentioned various radiological indicators of root development,
which potentially could be linked with successful results of tooth
autotransplantation (regarding apex width in the range from 2-3 mm
to 3-5 mm) [42, 43].

Third molars with not completely developed roots characterized
with a good blood supply and a rich depo of stem cells, so their
further root development after transplantation procedure depends
on the preserved activity of the epithelial Hertwig’s sheath [46].
Its preservation not only leads to complete root development, but
also affects periodontal healing [11, 45]. Considering these factors,
teeth with root development quantified as late stage 2 (formed to
the half of their length) to stage 4 (formed to the three-quarters of
their length or almost fully formed) seems to be the best choice for
autotransplantation. Preservation of tooth viability is important for
proper development of the alveolar ridge and prevention of ankylosis
or root resorption side effects [39, 47, 48]. Following classification
could be used for categorization of molar root development [49]: 1st
stage - roots are formed to the one quarter of their length; 2nd stage
- roots are formed to the half of their length; 3rd stage - roots are
formed to the three quarters of their length; 4th stage - roots are
formed along the entire length with open apex; 5th stage - the roots
apexes are half closed by a wide periodontal ligament; 6th stage -
roots apexes are fully closed.

Phase of atraumatic tooth extraction

One of the important factors, which is greatly contributes to the
success of tooth autotransplantation, is minimal traumatization of
the root surface during extraction [50-52]. Damage of the periodontal
ligament should be avoided and prevented as much as possible.
Before extraction, an intrasulcular incision is made to preserve the
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periodontal ligament, while extraction should be provided in the
slow and atraumatic manner. Piezosurgical approach could be used
to facilitate the extraction of retained third molars and to minimize
damage to the periodontal fibers, which further helps to minimize
risk of ankylosis or root resorption development [53]. During
preparation of the recipient site, extracted donor tooth should be
preserved within Hanks' balanced salt solution [32]. This solution
is the most suitable for maintaining the viability of periodontal
ligament cells. As an alternative, pasteurized milk could be used due
to its physiologically compatible pH, osmolality relative to the cells
on the root surface, and presence of nutrients and growth factors
[18,19, 21, 32].

The longer the time interval between the extraction phase and
transplantation, the more unfavorable the overall prognosis. The
optimal period of donor tooth extraoral storage is 18 minutes.
This time period is important to preserve the vitality of the cells
of the periodontal ligament. After 18 minutes of extraoral storage
periodontal cells are exposed to hypoxia, which can subsequently
lead to necrosis and inflammatory resorption of the root [54].

The preparation of the recipient area takes some time, because
the donor tooth needs to be adjusted to obtain maximally correct
position. Thus, there is a risk that the donor tooth will remain outside
the oral cavity for a longer than 18 minutes.

In order to shorten this period, it has been proposed to use a 3D
printed replica of the donor tooth. This way recipient site could be
prepared to the form of replica, which allows to avoid a long stay
of the transplanted tooth outside the oral cavity and reduces the
number of attempts to position the donor tooth correctly within
the bone socket. Before the operation, patient can undergo CBCT
examination to collect all necessary data about the donor tooth,
which is further needed for its replica manufacturing [55].

Impact of the periodontal tooth
autotransplantation outcome

The periodontal ligament condition is one of the most important
factors for the success of tooth autotransplantation [56].
Reattachment between the connective tissue of the periodontal
ligament and the wall of the recipient alveolar socket occurs
approximately in the period of two weeks after the procedure.
Periodontal ligament contains cells that genetically have the ability
to differentiate into fibroblasts, osteoblasts and cementoblasts.
Presumably, cells of the periodontal ligament at the outer apical
surface of the tooth differentiate into cementoblasts and stimulate
dentin deposition, while cells facing the surface of the alveolar
socket differentiate into osteoblasts, thereby stimulating formation
of the bone tissue.

Careful extraction of the donor tooth is very important to preserve
the periodontal ligament [63]. Bone regeneration in the recipient
area occurs when periodontal ligament cells are preserved [64-65].
The healing of the root surface depends on the degree of its damage.
Cement healing can occur at small areas of the damaged periodontal
surface. However, large defects of the root surface undergo
resorption and dentin replacement to the bone [13]. The periodontal
ligament is sensitive to the changes under the influence of osmotic
potential and acidity level, while prolonged exposure to the extraoral
environment provokes fibroblasts death [63]. Moreover, overdrying
of the tooth for 30 and 60 minutes can lead to the development of
inflammatory root resorption and ankylosis, respectively [56]. The
regenerative potential of periodontal ligament cells decreases with
age, which may prevent the normal integration of the donor tooth
in the recipient area [62]. Orthodontic treatment does not have a
negative effect on the condition of the periodontium of transplanted
third molars with incomplete root development [60].

Such factors as periodontal pocket depth of more than 4 mm at
the site of donor tooth, age over 40 years, and previous endodontic
treatment may be categorized as unfavorable regarding tooth
autotransplantation prognosis. It is also recommended not to rotate
the donor tooth during its transplantation and avoid damage of the
cementum, as this can provoke resorption [57-59].

ligament on the
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Preparation of the recipient area

One of the conditions for successful transplantation is a sufficiently
large size of the recipient area [32, 66]. The mesiodistal size of the
transplanted tooth should correspond to the size of the recipient
socket [34]. Usually there is a sufficient amount of bone in the post-
extraction recipient site. If the tooth was extracted several months
ago with partial or complete bone regeneration, the recipient area is
created using surgical burs [67,68]. The recipient socket should be
prepared slightly larger than the donor socket, which can be provided
with low-speed spherical surgical burs at constant saline cooling.
Donor tooth should be placed within recipient socket with a minimal
pressure. It is necessary to check the correspondence between the
donor tooth and the recipient area, and all the irregularities of the
socket wall should be immediately removed [13]. If the donor tooth
placed within recipient socket with deficient vestibulo-oral size,
root protrusion may occur due to the bone expansion effect and
resorption of the alveolar crest [69].

Thus, the lack of sufficient vestibular cortical bone volume and
a narrow recipient site are considered to be risk factors for tooth
autotransplantation procedure [58]. The discrepancy between
the size of the recipient site and donor tooth’s root morphology
can lead to pulp necrosis [72]. Low success rates were noted after
transplantation of teeth from the maxilla to mandible, as well as
after the third maxillary molars transplantation in place of the first
maxillary molars [73, 74]. Such outcome was related to the differences
within the morphology of the corresponding structures [73, 74]. Also,
there is a direct relationship between the impaired revascularization
of transplanted tooth and an increase of the distance between the
root apex and the alveolar surface [75].

The periodontal ligament of transplanted teeth can induce the
formation of alveolar bone [56]. However, in cases of alveolar
atrophy, the use of free bone autografts should be considered
[71]. Another surgical option for insufficient bone volume cases
is a split osteotomy procedure. At the same time, split osteotomy
characterized by a higher frequency of inflammatory root resorption
and a lower success rate compare to the effect of using different
types of bone grafts [70].

To ensure the stabilization of the tooth within the recipient area,
the presence of inflammation-free bone support with a sufficient
amount of attached keratinized soft tissue is required [77]. Therefore,
despite the fact that the protocols describe autotransplantation of
donor tooth into the socket of extracted tooth at the same session,
such procedure should be postponed if tooth in the extraction
(recipient) site demonstrates signs of periapical lesion [13]. Also,
too close adjacent location of anatomical structures, such as the
mandibular canal, mental foramen, or maxillary sinus, and periapical
lesions can complicate the curettage procedure of the recipient site
[78]. Remnants of inflamed tissue can disrupt bone and soft tissue
repair after autotransplantation. In such cases, the second phase of
autotransplantation should be postponed for a period of 8 to 12 weeks
in order to eliminate the inflammatory process, while manipulation
within the recipient area also will be more convenient due to the
immaturity of the newly formed osteogenic tissue [76].

Placement, positioning and stabilization of transplanted teeth

The position of the donor tooth within the recipient area should
provide a biological width similar to those at the area of naturally
erupted tooth [81]. Autotransplanted tooth should also be out of
occlusion, so that masticatory loads could not disturb the periodontal
healing processes after transplantation [63]. Gingival flap should be
correctly closed around the transplanted tooth to ensure the success
of the operation. The integration of the donor tooth within recipient
socket largely depends on the absence of bacterial invasion of the
blood clot formed between the root and the socket. To manage this
in some cases it is necessary to obtain correct position and secure
soft-tissue flap before placing donor tooth into recipient site [82].

Replaced tooth should be stabilized after placement. X-ray control
of recipient site should be provided before surgery, as well as
before and after splinting of donor tooth. The effect of the type of
stabilization on periodontal healing remains controversial [83]. There
are various methods of stabilization available for the transplanted

Ukrainian Dental Journal, UDJ - 1 (2022) - 5—-19

teeth, such as fixation with orthodontic brackets, ligatures, sutures,
and composite materials, among which the period of immobilization
varies from 1 to 4-6 weeks [79, 80, 84, 85, 86, 87]. Initially it was
hypothesized that the use of rigid splints for immobilization up to
3 months supports periodontal regeneration [67, 87]. However, later
it was found that this type of splints may lead to the impaired pulp
revascularization [33,90]. The formation of the new blood vessels
stimulated by the small microexcursions during transplanted tooth
function, while reduction of tooth micromobility with a rigid splint
has a negative effect on revascularization. This explains the frequent
cases of pulp necrosis during the use of hard splints for transplanted
teeth immobilization [33, 90]. Due to the reduced vascularization
of the transplanted tooth, there is a deficiency of nutrition for
the Hertwig's epithelial root sheath, which in turn affects further
development of the root. Moreover, rigid splints usually placed
relatively high regarding tooth crown to prevent trauma of adjacent
gingiva with a wire or composite. As a result, the greater distance
between the base of the bone socket and the roots causes problems
with revascularization and the development of Hertwig's sheath [89].
Rigid splints could also negatively affect oral hygiene and periodontal
regeneration, leading to such complications as inflammatory root
resorption or ankylosis [37, 72]. A rigid splint is recommended only
if the donor tooth has poor stability [88, 91]. The splint should be
carefully chosen because it plays a fundamental role in the success
of the entire procedure [36].

Short-term flexible splinting is most preferred in cases of tooth
autotransplantation. Stabilization of the donor tooth could be
provided with sutures for a period of 7-10 days [84, 89]. There is also
a technique without targeted stabilization of donor tooth, in which
retention of transplanted tooth is ensured due to the close contact
with neighboring teeth. At the same time, the bone socket should be
prepared in a way to ensure maximum contact with the donor tooth
[34,92]. The occlusion should be checked carefully to ensure absence
of any occlusal interferences. After obtaining proper stabilization
doctor should consider some type of future restorations.

A surgical (periodontal) dressing can be applied to protect the
area of intervention from infection and support healing of the
wound surface during the first 2-4 days [81]. The patient should be
informed about all needed hygienic instructions and diet in the first
postoperative week. The next visit is usually scheduled 7-10 days
after operation to remove the sutures [93].

Indications for endodontic treatment

In teeth with complete roots development pulp revascularization
does not occur in the vast majority of cases [35, 96, 97]. Only 15% of
teeth with a closed apex are revitalized after the autotransplantation
procedure, while revitalization occur in 96% cases of transplanted
teeth with an open apex [85]. Therefore, teeth with complete root
development require endodontic treatment within 1-2 weeks after
transplantation in order to prevent pulp infection, subsequent
periapical inflammation and inflammatory root resorption [42]. This
period is chosen to minimize traumatizing effect of endodontic
treatment on the periodontal ligament during the healing phase of
the primary attachment. Longer period of waiting before endodontic
treatment increases the risk of inflammatory resorption due to the
infection and pulp necrosis [13, 98].

If access to the donor tooth is not complicated, then the root
canal treatment can be performed before its atraumatic extraction
[13, 99]. Third molars often have a complex root morphology, which
complicates their endodontic treatment [100, 102]. In such cases,
apical resection could be performed, which helps to remove a more
complex part of the root and reduce possible complications of future
orthograde endodontic treatment [88]. Moreover, better disinfection,
cleaning and plug formation could be achieved after root apex
resection and subsequent retrograde endodontic treatment [95]. If
adequate sterility is maintained during apicoectomy and retrograde
root filling, then orthograde endodontic treatment can be avoided or
postponed [94]. Temporary root canals fillings of calcium hydroxide
may contribute to the healing process and further deposition
of mineralized tissue due to the high pH level and antimicrobial
properties [94, 103-106]. Endodontic treatment after transplantation
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supports higher survival of teeth in comparison with effects obtained
after extraoral or preoperative endodontic treatment, because
it helps to decreases the time interval between extraction and
transplantation phases. There is also a risk of periodontal ligament
fibers and cells damage during extraoral endodontic treatment [18,
19, 21].

Take-home protocol of surgical and treatment measures during
tooth autotransplantation

* Anesthesia.

* Providing an access to the area of surgical intervention.

e Atraumatic extraction of the tooth and its preservation within
the Hanks' balanced salt solution.

* Preparation of the recipient site and its irrigation with sterile
saline solution.

* Placement of the donor tooth below the occlusal plane and its
stabilization with a flexible splint.

» Flap suturing.

* Prescription for patients: antibacterial therapy, liquid diet and
soft food, rinses with 0.12% chlorhexidine for 1 week.

» Removal of sutures after 1 week and splinting after 2-4 weeks.

* Endodontic treatment of donor tooth in cases of complete root
development after 2-3 weeks.

Ukrainian Dental Journal, UDJ - 1 (2022) - 5—-19

Clinical case

Patient G.,40 years old, with an unfavorable restorative, periodontal
and endodontic prognosis of tooth 4.7 was referred to the dental
clinic (Fig. 1-2). After the examination and in-detail consultation
extraction of tooth 4.7 was recommended as a treatment option.
Autotransplantation of retained and impacted tooth 4.8 on the site
of tooth 4.7 was proposed as alternative method of treatment.

The surgical phase of treatment was performed by Dr. Oleg
Strashko (Kharkiv). After the extraction of the failed tooth 4.7 (Fig.
3-4), the recipient site was properly prepared. At the next stage
atraumatic extraction of tooth 4.8 was performed, and it was placed
at the previously prepared socket of tooth 4.7 (Fig. 5-6). The tooth
was positioned in infraocclusion and secured with the cross sutures.

The sutures were removed 4 days after the surgery during second
visit of patient (Fig. 7). Endodontic treatment of tooth 4.8 was
performed 4 weeks after the initial intervention (Fig. 8-15). Tooth was
restored with permanent composite filling (Fig. 16). After 5 months
of monitoring tooth 4.8 was covered with a ceramic overlay (Fig. 17).

The final assessment of the transplanted tooth was provided at
the period of 6 months after primary intervention. No pathological
periodontal changes were observed, tooth demonstrated normal
occlusal interactions, and X-ray periapical images shown complete
integration of transplanted tooth with surrounding bone tissue (Fig. 18).

Figure 1. Patient G., 40 years old, was referred to the dental clinic with problematic tooth 4.7. Tooth demonstrated unfavorable
restorative, periodontal and endodontic prognosis. Tooth extraction was recommended as a primary treatment option (May 2021).

Figure 2 a, b, c. CBCT slices at the projection of teeth 4.6-4.8.
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Figure 3. Tooth 4.7 after extraction Figure 4. Post-extraction socket in the area of removed tooth 4.7.

Figure 5 a, b. Atraumatic extraction of retained and impacted tooth 4.8.
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Figure 6 a, b, c. Placement of tooth 4.8 into the prepared socket of tooth 4.7. Tooth was positioned out of occlusion and stabilized with cross sutures.

1
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Figure 8 a, b, c. Evaluation of the transplanted tooth 4 weeks after surgery.
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Figure 9. Preparation for the endodontic treatment.

Figure 10 a, b. Periapical X-ray of transplanted tooth 4.8 in parallel projection and with mesial angulation.

Figure 11. Access to the tooth cavity and root canals. Figure 12. Endodontic treatment with WaveOne Gold reciprocal system.
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Figure 14 a, b. X-ray control of root canals obturation by the continuous wave method (in parallel and angulated projections).

Figure 15. Tooth cavity after filling the root canals and cleaning the access area.
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Figure 16. Permanent composite filling after endodontic treatment.

Figure 18. X-ray at the control period of 6 months demonstrated full
integration of the transplanted tooth.

Conclusions

Autotransplantation is an excellent solution for replacing missing

teeth. Correct surgical manipulations, which should be as atraumatic
as possible to preserve the periodontal ligament of the transplanted
tooth, is a key of autotransplantation successful outcome. The success
of the treatment is also related with the stage of root development.
Autotransplanted teeth with incomplete root
characterized with 96% probability of clinically successful pulp healing.
In cases of transplanting the teeth with complete root development
endodontic treatment should be performed approximately in 2 weeks
after primary intervention. Long-term successful result of tooth

autotransplantation could be achieved if all aspects of corresponding

clinical protocol is followed in correct manner.
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AnoTanis

BeedenHs. AyTOTpaHCIJIAHTALList 3y6a MOKe PO3IJISAATUCS K LiHHWN BapiaHT JIiKyBaHHS IS
MOJ0JIaHHsI HECTIPUSATIAMBUX HACHiIKIB BTPATH 3y6a Ta 3arobiraHHs YCKJIaZHEeHb, OB 'I3aHuX i3
immnanTaunieto. CyTb Takoi MaHinyssuii nossirae B BUAAJIEHH] JOHOPCHKOTO 3y6a 3 HOro Micis
JloKasi3alii 3 MojajblIMM PO3MIllleHHSAM HOro B iHIIOMY MicCLi POTOBOI MOPOXHMHU TOTO K
nalieHTa HaiMeHII TPaBMaTUYHUM CTIOCOOGOM.

Mema.CucremarnsyBaTy TaIIPOAHaJIi3yBaTU aKTyaJslbHi JIiKyBijIbHi aCIIEKTM @y TOTPAHCIIAHTALlii
3y6iB, SIKi MaKCMMAaJbHO TMOB'sI3aHi 3 if KIAiHIYHIM yCITiXOM.

Mamepiaau ma memoou. KomrnekcHy cTpaTeriio MouryKy 6yj10 peasni3oBaHO 3a JOIOMOTOI0
6a3 ganux PubMed (https://pubmed.ncbi.nlm.nih.gov/) i Kokpasniscekoi 6i6niotexu (https://
www.cochranelibrary.com/), a takox depe3 Google Scholar (https:/ /scholar.google.com/)
MOIIYKOBA CHUCTeMa [i7isl PO3MMPEHHS MOXIMBOCTel imeHTudikanii 1inboBux my6mikariil.
[lepBUHHE BUAiI€HHS LUiNbOBUX AOCIIKEeHDb 3a6e3I1e4yBalocs iX Ha3BOIO Ta aHoTalje0. Kpurepii
MPUMHSATHOCTI BKJIIOYAnM My6ikamii 3 OMMCOM OpPUTiHAJBPHUX TMPAKTUYHUX i TEOPeTUYHMX
aCmekTiB TpoLeAypu ayTOTpaHCIUIaHTauii 3y6iB, Toni sk mny6sikailii 3 NOBTOPIOBaHOIO
inpopmaniero a6o HEIOCTaTHHO AapPTyMEHTOBAHMMU/HEIOKA30BUMM TBEP/KEHHSIMU Oynn
BUKJIIOUEHI 3 IOJAJIbIIOTO aHAIi3Yy.

Pesyarvmamu. OcTaTodHa KiZIbKiCTh NPUIATHUX IJIs1 aHali3y [OOCJiJKEHb CTaHOBUIA 82
ny6JiiKauii 3 BiiNOBiIHKUM 3BiTOM IPO PE3YyJIbTATH, [I0B'SI3aHi 3 IOTOUYHOIO METOIO JOCTIIPKEHHS.
3 nporo ymcsa 8 Gys0 TMpezcTaBieHo y GOpMi CHCTeMaTHYHUX OrJIsfiB, 3 y popmi ormsmy
nitepatypu, a Bci iHmi 6ynu mpepcraBieHi y ¢dopmi 3BiTiB mpo BUManku, cepii BUMAIKiB,
[IPOTOKOJIiB, pEKOMEHAAlil, IOJaJbIINX 3aX0/1iB, EKCTIEPUMEHTAJIbHUX i KJIIHIYHUX JOCIIiI)KEHb.

Buchos0x. 3an10pyKoI0 YCIIIHOrO pe3ysbTaTy ayTOTPAHCIUIAHTALi € IPaBUJIbHE IIPOBEIECHHS
XipypriyHux MaHinyssnii, siki MaoTb 6yTM MakCHMaJbHO aTPaBMAaTUYHUMU JJI 36€pesKeHHS
Nepio/IOHTaNIbHOI 3B'I3KM TPAHCIIAHTOBAHOTO 3y6a. YcIIix JiKyBaHHS TaKOX MOB'SI3aHUI 3i
CTajliel0 pO3BUTKY KOpeHiB. Y BUMAAKax TPAaHCIUIAHTalil 3y6iB i3 MOBHUM PO3BUTKOM KOPEHS
€H/IOIOHTUYHE JIiIKyBaHHSI HEOOXiZHO NPOBOJUTU MPUOIM3HO Yepe3 2 TUXKHI Micisi TepBUHHOTO
BTPYYaHHS.

3asiBa npo ¢piHaHCyBaHHS.
Lle mociipKeHHs He OTPUMAJIO JKOJHOTO CIeliaJibHOTO TPAHTy Bin (iHAaHCOBUX YCTAaHOB Y
Jep>KaBHOMY, KOMEPLIIHOMY 41 HENPUOGYTKOBOMY CEKTOpaXx.

JIexsapanist mpo KoHQJIIKT iHTepeciB.
ABTOp He Mae 6yab-sKUX (iHaHCOBUX Y1 MAaTHOBHMX iHTEPECIB M0/10 MaTepiasiB, Mpe/iCTaBIeHIX
y Uil CTaTTi.

Ilopsika

ABTOp BHCJIOBIOE mUpy MNopsky nokropy Omsery Crpamky (CTtomaTosoriyHa KiiHika «Barm
CToMaToJIor»), sika Hagana KiiHiuHi gororpadii Ta peHTreHiBChbKi 300pakeHHs 118 imocTpauii
MPAaKTUYHMX aCTIeKTiB MPOLeAypy ayTOTPAaHCIIaHTalLii 3y6iB y I[bOMY OTJISIZI JliTepaTypH.
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