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ABSTRACT

Introduction: Tooth auto transplantation is a proposed alternative to missing teeth replacement. Various cases of this technique are 
reported, Consequently, many benefits, limits and outcomes of tooth auto transplantation are discussed in the literature.  The aim of this 
study was to perform a systematic review of the literature to highlight advantages and disadvantages of this option, it’s outcomes and 
different influencing factors.

Materials and Methods: A Medline search was conducted via PubMed from 2010 to March 2022. Mesh key words were used and combined 
with different Boolean operator.

Results: The electronic search led to 231 articles. After activating filters, duplicates removal and respecting inclusion and exclusion criteria, 
31 articles were selected for the review.

Discussion: According to this review, tooth auto transplantation is a well-documented technique. Various influencing factors were reported 
and discussed. It was approved by the majority of authors due to its benefits and the hight level of its controlled outcomes. 
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Introduction

Patients may often exhibit early loss of teeth 
resulting from congenital reasons, traumatic 
dental injury, caries. Consequently, vacated 
space filling is mandatory. Various treatment 
alternatives are proposed such as: implant 
supported restoration, removal partial denture, 
fixed bridges, orthodontic space closure and auto 
transplantation.

Tooth auto transplantation is defined as the 
transplantation of a tooth from its original site 
into a receiving site: an extraction socket or a 
surgically prepared site, within the same patient. 

This alternative is first reported in 1953 by 
Fong [1]. Then, in 1960 Slagsvold and Bjercke 
established the first surgical protocol for auto 
transplantation in Norway, which is published in 
1974 [1,2].

Since that, many cases of tooth auto 
transplantation were performed and published. 
As a result, this treatment option is very well 
documented in the literature.

In fact, according to the different publication, 
auto transplantation has many benefits. Its
success is related to many criteria: clinical and 
radiological finding, presence of ankylosis, root 
resorption, mobility, periodontal healing and 
survival rate.

This success and the prognosis of this act is 
influenced by many preoperative, peroperative 
and postoperative factors.

The aim of this study was to conduct a systematic 
review of literature in order to highlight different 
outcomes of auto transplantation and to assess 
the effect of various influencing factors.  

Clinical relevance

Tooth autotransplantation is the transplantation 
of a tooth from its original site into a receiving 
site. It is a well-documented alternative for 
the replacement of missing teeth. A variety 
of outcomes were reported as well as a variety 
procedure. That’s motivate this review, which 
aimed to evaluate different outcomes of this 
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Data directly related to measures of the outcomes 
of interest were recorded and extracted. The 
outcomes evaluated were as follows: success 
rate, survival rate, degree of mobility, pulp 
conditions, root resorption and ankylosis of the 
auto transplanted teeth.

Data extracted from eligible articles after full 
text screening process included study details 
(author, year of publication, study type and 
its aim), the number of participants and their 
demographics (age and gender), details about 
the auto transplantation procedure (number and 
group of donor teeth and the recipient site, root 
development stage, Mean follow-up duration, 
conventional or guided surgery) and finally the 
outcomes.

Results 

The Medline search via PubMed database 
identified a total of 231 articles. After screening 
by activating filters, duplicates removal and 
respecting inclusion and exclusion criteria, only 
31 articles were selected for the review. The result 
of bibliographic research is detailed in (Figure 1).

Among the 31 included articles, 27 were 
retrospective [3-29].

Three were prospective studies [30-32]. One of 
them was controlled clinical trial [33]. 

The sample size of the included studies ranged 
from 17 to 552 patients, with a mean sample of 
83 patients. The majority of studies assessed auto 
transplantation in young patients, with a mean 
age of 20 years.

alternative to better decide the therapeutic choice 
and to precisely know the different protocols, 
especially that a new one was describe: cone 
beam guided surgical procedure.

According to this review, average of controlled 
outcomes was in favor of tooth auto 
transplantation. The different surgical procedure 
described have sufficient results. 

Literature Review

� Materials and methods

An electronic search was performed on Medline 
via “PubMed”. The following filters were 
activated: date: from 2010 to March 2022 and 
species: humans.

The Mesh keywords used were: Tooth”, 
“Transplantation, Autologous”, “Survival 
rate”, “Prognosis”, “Tooth Mobility”, “Tooth 
Ankylosis”, “Root Resorption”, “Dental Pulp 
Diseases”.

The Mesh terms were combined in the search 
field as follow: 

The search algorithm was:

“Tooth” AND “Transplantation, Autologous” 
AND (“Survival rate” OR “Prognosis” OR 
“Tooth Mobility” OR “Tooth Ankylosis” OR 
“Root Resorption” OR “Dental Pulp Diseases” 
OR “Success rate”).

Inclusion criteria: Controlled trials and 
prospective/retrospective studies;

• Studies reporting at least one of the
following outcomes: success rate,
survival rate, mobility, presence of
ankylosis, root resorption and pulp
condition of auto transplanted teeth.

Exclusion criteria: Editorials, letters, grey 
literature, traditional reviews, systematic reviews, 
meta-analysis, perspective, and letter to the 
editor and comparative studies case reports and 
case series;

• Articles not treating the subject of
tooth autologous transplantation.

• Articles not answering the research
question.

• Studies reporting primary auto
transplanted teeth.

• Articles published in a language other
than French or English.

Figure 1: Flow diagram of the search strategy (Prisma 
2020).
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The most commonly transplanted teeth reported 
in selected studies were premolars, third molars 
and then canines. Both mature and immature 
teeth were transplanted and for those with 
incomplete root formation, the developmental 
root stage were mostly reported at stage 4 or 5 at 
the time of the surgery. 

The indications of tooth auto transplantation 
described in the included articles were: agenesis, 
trauma, tooth loss due to pathological processes 
such as periodontal disease or tooth decay and 
endodontic or restorative hopeless prognosis. 

The follow-up period varied among the studies 
from 0 year to 29 years, with a mean period of 
6 years. 

Characteristics of the outcome measures

Reported outcomes of auto transplantation 
included: survival rate, success rate, degree of 
mobility, pulp condition, root resorption and 
ankylosis.

For the survival rate: 15 articles described a 
survival rate after 1 year ranging from 75.3% to 
100% with a mean of 91.98%.

A survival rate after 5 years was reported in 9 
articles ranging between 78% to 100% with an 
average of 89.3%. Ten articles reported a survival 
rate after 10 years with a mean of 78.68% and 
ranging from 59.1% to 95%.  After 15 years, the 
survival rate was reported in 3 articles: 54.5%, 
85% and 28% and in one article, it was 81.5% 
for a follow up period up to 20 years. 

For the success rate, 15 articles reported a success 
after 1 year with a mean of 75.12% and ranging 
from 32% to 93%. After 5 years, the success 
rate was described in 7 articles with an average 
of 68.42% and range between 31% and 86%. 
The success rate after 10 years was reported in 
4 articles with a mean of 66.8%. After 20 years, 
the success rate was reported in one article and it 
was 67.9%.

For the degree of mobility, it was the less 
assessed outcome. Only 10 of the included 
studies have reported the degree of mobility of 
auto transplanted teeth postoperatively with 
a mean rate of 5.35% of the total number of 
auto transplanted teeth and ranging from 0% to 
12.71%.

For the outcome concerning pulp condition, 
root canal treatment was performed in all cases 
with closed apices. For this outcome, we have 

focused mainly on the results of revascularization 
of auto transplanted immature teeth. Almost all 
authors of the included articles agreed that pulp 
obliteration appears to be an early, normal and 
potential physiologic sign of pulp healing and it 
was seen in all auto transplanted immature teeth. 
Their pulp healing was examined in 11 articles 
and they reported a mean rate of 56.81% and a 
range from 30% to 100%.

The inflammatory root resorption after auto 
transplantation was observed and reported in 22 
included articles with a mean rate of 15.38% and 
a range from 0% to 51%.

The last outcome which was ankylosis or 
replacement resorption was assessed also in 22 
articles and showed a mean rate of 14.18% with 
a range from 0% to 42%.

Discussion

The terminology of auto transplantation was 
first introduced by Fleming and Hoek et al. and 
is slightly modified by Joseph R et al [34]. It’s 
defined as the transplantation of tooth from one 
site to another in the same individual. 

For the tooth auto transplantation procedures, 
both the conventional surgical procedure and 
the cone beam guided one are reported with a 
comparable efficiency and sufficient results. 

According to the literature, there is no standardized 
success criteria of auto transplantation but the 
majority of studies reported the same outcomes 
that should be controlled to judge the success of 
this act such as survival rate, success rate, degree 
of mobility, pulp condition, root resorption and 
ankylosis.

Most of included articles agreed this technique 
and all results particularly the high average of 
controlled outcomes was in favor this option.  

According to different selected articles, numerous 
risk factors were arguably approved to influence 
the results of tooth auto transplantation. These 
influencing factors were classified in three 
categories: subject-related factors, procedural 
factors and postoperative factors.

For the subject-related factors, age is the first 
influencing factor as auto transplantation 
presents usually favorable results with patients 
under 20 years old and may confront some 
difficulties or failure for patients aged more than 
45 years [35,36]. The second factor is gender, 
this technique showed a higher success rate in 
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females [37]. Tooth auto transplantation seems 
to have better prognosis when it concerns canine, 
premolar or incisor compared to multirooted 
teeth. This may be due to the root anatomy 
of anterior teeth and the easiest surgical access 
that facilitate the transplantation procedure, 
besides to the fact that posterior teeth have 
higher masticatory forces to support interfering 
consequently the healing and the stabilization of 
transplanted tooth [23].

Concerning the factor of root development 
stage, the majority of authors recommended 
transplanting teeth having the stage 4 or 5 of 
Moorrees [38].

The viability of periodontal ligament cells is 
one of the important factors for the successful 
adaptation of the donor tooth to recipient site, as 
a result erupted teeth show favorable outcomes 
than partially or not erupted teeth [39]. 

The recipient site should have adequate thickness 
of the buccal and lingual cortical bone and 
should have a good quality with no infection or 
previous ankylosis of the extracted tooth to not 
influence negatively the success of the transplant. 

Several studies in the review reported some 
procedural factors influencing the success of 
tooth auto transplantation. In fact, favorable 
outcomes require easy and atraumatic surgical 
intervention with an experienced operator [5,40-
42].

The majority of authors recommended to 
minimize the extra-alveolar time of the donor 
tooth as much as possible and to preserve it in 
an appropriate storage such as saline or Hank’s 
balanced Salt solution [8,13].

For the tooth stabilization after transplantation, 
sutures seem to be sufficient and more appropriate 
than composite-wire splinting and for the two 
methods, stabilization shouldn’t exceed 14 days 
[43,44].

It is preferable to perform a root canal treatment 
for mature teeth after transplantation and to 
promote revascularization of immature teeth to 
obtain better results of this technique [45,46].

Finally, for the category of postoperative factors, 
the first influencing factor is the immediate 
loading of auto transplanted tooth, for it finding 
of the review suggest avoiding occlusal forces 
during the first week of healing [47,48].

The second one is the postoperative orthodontic 
treatment which when associated to tooth auto 
transplantation after one week contribute to a 
better prognosis.

The strong point of this review (the favor) is the 
fact that it includes various articles of various 
types: retrospective, prospective and control 
clinical trial. These articles focused in the 
different outcomes of tooth auto transplantation 
with a long term follow up and in the different 
factors influencing the prognosis.

Nevertheless, this review presents some limits. 
The important one is that most of included 
studies are retrospective and prospective and 
only one controlled clinical trial, this classifies 
the review as having a lower level of evidence. 
The inexistence of a consensus of the surgical 
protocol and defined specific criteria determining 
the success of tooth auto transplantation in the 
literature besides to the variability of average of 
controlled outcomes in the different articles lead 
to the creation of heterogeneity in this study.

Conclusion

Tooth auto transplantation is an alternative 
option to the replacement of missed teeth that 
has been widely documented in the literature 
and its effectiveness was discussed by many 
authors. According to the current performed 
review, although the different limitations 
revealed, we can conclude that this therapeutic 
option can be a successful method that should 
be recommended. Nevertheless, additional 
studies of high level of evidence are required 
such as observational studies of a larger samples 
and randomized controlled trial to conclude a 
standardized consensus of successful criteria and 
surgical procedure of this option.
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