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The replacement of missing permanent 
teeth in children can be challenging, as 
the growth and development of the oral 

structures need to be taken into account. In 
addition, the substitute should have the po-
tential for long-term survival. Of the various 
replacement means, autotransplantation is a 
viable option.1–4

Autotransplantation involves the transfer 
of a tooth from its alveolus to another site 
in the same person.5 The recipient site may 
be either an extraction site or a surgically 
prepared alveolus. Autotransplantation has 
been used in repositioning impacted teeth, 
in replacement of congenitally missing teeth 
or teeth lost due to trauma or dental disease 
and in replacement of teeth with poor prog-
nosis.5–8 Among these situations, replacement 
of first permanent molars that have been lost 
due to caries is common.5,8–11 

First permanent molars are said to be the 
most caries-prone teeth in the permanent 
dentition.12 Their early exposure to the oral 
environment and the presence of pits and fis-
sures, which are less protected from fluoride 

than smooth surfaces, are contributory fac-
tors.12,13 Late extraction of a first permanent 
molar will bring about marked mesial tipping 
and some lingual rotation of the second molar 
if the space is not restored.13 Treatment op-
tions for the extraction space in a growing 
child may include replacement with a remov-
able prosthesis, orthodontic space closure, 
use of the extraction space orthodontically 
to relieve crowding, or tooth replacement by 
autotransplantation. 

A donor tooth chosen for autotransplanta-
tion should be of limited value in the dentition, 
e.g., a third molar,5 a premolar in a crowded 
arch1 or a supplemental tooth.14 Supplemental 
premolars are relatively uncommon; their 
prevalence has been estimated to be less than 
0.7%.15 In this article, we report the autotrans-
plantation of a supplemental premolar to re-
place an extracted first permanent molar.

Case Report
The patient was a 12-year-old boy with 

an unremarkable medical history. He was re-
ferred to the authors for management of an 
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impacted mandibular right first premolar. On examina-
tion, the boy was found to be in permanent dentition with 
the mandibular right first premolar and all third molars 
unerupted. Both his mandibular first permanent molars 
had been extracted by his referring dental therapist when 
the boy was 11 years, 11 months of age. The orthop-
antomogram taken at the time of extraction revealed an 
unerupted premaxillary mesiodens and a supplemental 
premolar impacted with the mandibular right first pre-
molar (Fig. 1). Crown formation on the supplemental 
premolar was complete. The parents agreed that early 
removal of the supplemental premolar would be needed 
to facilitate eruption of the impacted first premolar. 
However, they preferred not to extract the mesiodens as it 
was deeply seated and not associated with pathosis.

Treatment options for spaces created by extraction of 
the first molars were explained. However, the parents and 
patient declined orthodontic space closure or removable 
prostheses as the cost of these treatments was not covered 
by the public dental service in which the patient was en-
rolled. Autotransplantation of the supplemental premolar 

to the mandibular right molar region was then proposed 
as a possible, although less desirable, option. The parents 
accepted this option and understood that some tilting of 
the second molar would still occur due to the size dis-
crepancy between a permanent molar and the premolar. 
Undesirable tilting of the mandibular left permanent 
second molar could also be expected as the first molar 
space would be left untreated.

The autotransplantation was performed by the first 
author. Under local anesthesia, mucoperiosteal flaps were 
raised in the mandibular right first premolar and first 
molar areas. As partial healing of the first molar socket 
had occurred, the recipient site was prepared with a sur-
gical round bur cooled with sterile saline. The supple-
mental premolar was carefully extracted, keeping the 
radicular part intact and untouched, and was trans-
planted to the first molar area without extraoral storage. 
The transplant was stabilized by black silk sutures, which 
were also used for wound closure (Fig. 2). The patient 
was prescribed chlorhexidine rinse and amoxicillin for 
1 week. He was reviewed at 1 week, 1 month, 3 months 

Figure 1: Orthopantomogram, taken when 
the patient was 11 years, 11 months of age, 
shows the presence of a premaxillary mesio- 
dens and a mandibular right supplemental 
premolar.

Figure 2: Immediate postoperative view of 
the autotransplant stabilized with sutures.

Figure 3: Periapical radiograph of 
the supplemental premolar taken 
6 months after autotransplantation 
shows alveolar healing.

Figure 4: Periapical radiograph of the sup-
plemental premolar taken 40 months after 
autotransplantation shows completed root 
growth with partial pulp obliteration.

Figure 5: Clinical view of the mandibular 
arch shows the autotransplant at the right 
side with acceptable alignment. Resorption 
of the alveolar bone is seen in the left 
extraction site.
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and then every 6 months (Fig. 3). Continued root growth 
was observed during this period, and there was no clin-
ical or radiographic sign of root resorption. 

The patient was last seen when he was 15 years, 4 
months old. Radiographic examination revealed com-
pleted root growth, with intact lamina dura and partial 
pulp obliteration in the transplanted tooth (Fig. 4). The 
final crown-to-root ratio was close to 1, but the root 
structure appeared less radiopaque than in the adjacent 
premolars. The tooth responded positively to the ethyl 
chloride test and no periodontal lesion was seen. Initial 
caries lesions were seen on the proximal surfaces of the 
transplant and were treated by topical fluoride. The man-
dibular right first premolar had also fully erupted, but 
the second molar had tilted slightly mesially (Fig. 5). In 
contrast, a large gap was seen in the mandibular left first 
molar area with resorption of the alveolar ridge. 

Discussion
High autotransplantation success rates have been re-

ported in the literature. Andreasen and others,2 who 
investigated the long-term prognosis of autotransplanted 
premolars for up to 13 years, reported 95% and 98% 
survival rates for teeth with incomplete and complete 
root formation, respectively. Autotransplantation is con-
sidered successful if there is no progressive root resorp-
tion, hard and soft periodontal tissues adjacent to the 
transplanted tooth are normal and the crown-to-root 
ratio is less than 1.16,17 Using these criteria, Kristerson and 
Lagerstrom16 evaluated 50 teeth autotransplanted to the 
maxillary incisor region after a mean period of 7.5 years 
and found an 82% success rate. Likewise, Tsukiboshi7 
reported an 82% success rate among 220 cases of auto-
transplantation after a mean of 6 years. Jonsson and 
Sigurdsson18 followed 40 transplanted premolars for a 
mean period of 10 years, 4 months and showed a 93% suc-
cess rate. In their long-term study of 33 autotransplanted 
teeth, Czochrowska and others17 reported a 79% success 
rate after 17–41 years.

The factors that lead to successful autotransplantation 
have been extensively investigated. Although variations 
in the surgical protocol have been reported, the consistent 
message is the necessity for an atraumatic technique to 
preserve an intact periodontal ligament and Hertwig’s 
root sheath in the donor tooth.6 Pulp survival is also an 
important factor in root growth in immature teeth. An 
apical foramen diameter greater than 1 mm decreases 
the risk of pulpal necrosis after transplantation, and root 
resorption is more frequent in transplanted teeth with 
mature root development than in teeth with immature 
roots.3 Although these findings indicate that greater suc-
cess rates are achieved using teeth with immature roots 
for autotransplantation, teeth in the early stages of root 
development show less post-transplant root growth than 
those with more mature roots but incompletely formed 

apices.4 As there is a possibility of no additional root 
growth after transplantation, it has been suggested that 
the donor tooth should preferably have at least three-
quarter of the root formed and an apical opening more 
than 1 mm at the time of autotransplantation.7 This is 
regarded as the best compromise to achieve a successful 
outcome in terms of root growth and healing of the peri-
odontal ligament and pulp.19 Transplantation of a fully 
formed root negates the potential for pulp regeneration, 
but adequate endodontic therapy will still ensure high 
survival rates.2,7

In the present case, the premolar was transplanted at 
a less than ideal stage of root development. However, the 
timing of the autotransplantation was governed by the 
urgent need to remove the supernumerary premolar and 
delayed removal might have compromised the eruption 
of the impacted first premolar. Autotransplantation using 
the third molars was not feasible at the time due to their 
early stage of development. As the first permanent molars 
had already been extracted when the authors first saw this 
patient, progressive resorption of the alveolar ridge was 
expected if treatment was delayed.7,19 Partial pulp obliter-
ation was observed in the transplanted tooth in this case, 
which is common in transplanted teeth showing pulpal 
healing.3,18,20 The transplanted tooth was stabilized using 
sutures for 1 week postoperatively, as rigid long-term 
fixation of transplanted teeth may have adverse effects 
on periodontal and pulpal healing.2,6,9 Although the use 
of antibiotics before and after surgery has been suggested 
by many authors,1,6–10 antibiotics have not been shown to 
improve pulpal or periodontal healing.2,3 In this case, the 
supplemental premolar was transplanted to a surgically 
prepared socket as partial healing had occurred after 
extraction. Although the success of autotransplantation 
depends mainly on the presence of vital periodontal liga-
ment on the donor root surface,6 a higher success rate 
has been found when a donor tooth is transplanted to 
an extraction socket immediately after extraction than 
when it is placed in an artificially prepared site.7,19 In the 
latter case, healed periodontal ligament is less function-
ally aligned.19 The periodontal ligament in the alveolar 
socket may also play a role in periodontal healing after 
transplantation.

The choice of treatment in this case was limited by 
financial constraints. Otherwise the management options 
for this case would have been:

1.	��������������������������������������������������        No treatment of the extraction spaces. This would 
help maintain the centre line and increase the space 
for eruption of mandibular third molars.21 However, 
as the first molars had been extracted after eruption 
of the second molars, space closure would probably 
have been incomplete with undesirable tipping of the 
adjacent teeth.13
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2.	�������������������������������������������������������        Restoration of the spaces with a removable prosthesis. 
This option is relatively simple and could restore oc-
clusal function and prevent space loss and overerup-
tion of the opposing teeth. The disadvantages of a 
prosthesis are its tendency to retain plaque, the re-
quirement for periodic replacement or adjustment as 
the child grows, its failure to prevent atrophy of the 
alveolar ridges, the laboratory fabrication cost and 
long-term maintenance cost.22

3.	���������������������������������������������������       Orthodontic closure of the extraction spaces. This 
option eliminates the need for a prosthesis, prevents 
atrophy of the alveolar ridges, increases space for 
mandibular third molar eruption and provides the 
best esthetic and functional results.13 The disad-
vantages are high cost and duration of treatment. 
Orthodontic closure of the space left by extraction of a 
first permanent molar can be technically demanding, 
although this is now greatly facilitated by additional 
anchorage provided by mini-implants.23

4.	�������������������������������������������������     Autotransplantation of the supplemental premolar 
to restore 1 extraction site. This option only partly 
solved the problem as there was only 1 donor tooth. 
There was also a size discrepancy between the donor 
tooth and the extraction space. Nonetheless, this op-
tion restored 1 side with a natural tooth rather than a 
prosthesis. The transplanted tooth has a natural gin-
gival contour, normal periodontal support and does 
not require long-term maintenance.6 Although only 
1 side could be restored, extensive centre-line shift 
to the untreated side is considered unlikely, as there 
would still be spacing around the transplanted tooth 
postoperatively due to it small size.

5.	�����������������������������������������������������       Implants and fixed prostheses are contraindicated in 
a growing child. Fixed bridgework may interfere with 
the growth of the dental arch, and implants are osseo-
integrated and would result in infraocclusion as the 
child grows.7

The parents of the child in this case chose option 4, 
as the treatment cost was covered by their public dental 
service. The overall treatment outcome is considered less 
than optimum, as the left extraction site was not restored 
and the final root length and root mass of the trans-
planted premolar were less than those of adjacent teeth. 
Donor teeth in an ectopic position before transplanta-
tion and those at an early stage of development will have 
reduced root growth.4 In addition, the donor tooth in 
this case was a supernumerary and its root growth is un-
predictable. The small size of the donor tooth allowed the 
adjacent second molar to tilt slightly mesially. The loose 
interproximal contacts with the adjacent teeth might also 
have contributed to the initiation of caries. Nevertheless, 
the treatment restored esthetics and occlusal function in 
the right side to a certain extent without the need for a 
prosthesis.

Conclusion
Autotransplantation can be a viable option in the re-

placement of missing permanent teeth in children. When 
space closure seems undesirable, autotransplantation of 
a donor tooth can restore the patient’s dentition using a 
natural tooth rather than an artificial device. Clinicians 
who treat children should, therefore, keep this option in 
mind during treatment planning. a
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