
Introduction
Tooth auto-transplantation is a technique used to reposition 
an autogenously, partially, or unerupted tooth from one side 
to the other. It is a valuable treatment option for replacing a 
missing tooth or one that requires extraction due to dental 
caries, periodontal disease, or other condition [1,2].

First permanent molars are most likely to be affected by den-
tal caries because of early exposure to the oral environment. 
Due to the relatively high level of organic contents in a newly 
erupted tooth, its immature enamel is more permeable and 
therefore more susceptible to caries [3]. Consequently, more 
than 50% of children over 11 years old have dental caries in 
these teeth. Heavy restoration of an affected tooth because 
of poor condition and an unfavorable long-term prognosis 
may require its extraction in later life [4], thus leading to 
unfavorable occlusal changes if the resultant space is left 
unrestored. However, it is not possible to use a definitively 
shaped prosthesis, such as dental implant or fixed bridge 
prosthesis, in young patients during the growth period even 
if they have lost a permanent molar tooth. In such cases, a 
removable partial denture is sometimes used as a space re-
tainer. On the other hand, most such young patients possess 
wisdom tooth germs, which are generally available for auto-
transplantation for missing tooth replacement. Andreasen 
et al. reported that the vital signs of a donor tooth can be 
seen after wisdom tooth auto-transplantation in young pa-
tients [5], thus eliminating the need for root canal treatment. 
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In addition, Waldon et al. found a high success rate for auto-
transplantation as well as its value as an ideal natural space 
maintainer for preserving alveolar bone, gingival tissue, and 
space in the dental arch.

A good result following auto-transplantation is dependent 
on careful case selection and an understanding of the bio-
logical factors related to attainment of an apical seal, which 
is essential for normal function. High rates of success have 
been reported in cases in which the donor third molar has 
been transplanted prior to complete root formation [6]. Fur-
thermore, successful auto-transplantation of teeth with com-
plete root development has been commonly reported. Nev-
ertheless, unresolved issues related to auto-transplantation 
remain, such as long-term prognosis, changes in dental pulp 
tissue, and tooth migration as a result of growth in young pa-
tients.

Here, we present findings related to long-term prognosis of 
the donor tooth in cases of tooth auto-transplantation, in 
which surgical skill, as well as specific knowledge and ac-
quired information for successful transplantation obtained 
in clinical practice were applied.

Case report 
A representative case is presented, including details re-
garding our surgical technique. A 17-year-old female had 
spontaneous pain in the mandibular right second molar 
(FDI notation #47) and was referred to Tanpopo Dental 
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Clinic in 2013. An extra-oral examination showed no fa-
cial swelling or palpable lymph nodes. Intra-oral exami-
nation findings revealed no sinus tract and no periodontal 
pocket, while the clinical crown of tooth #47 was severely 
destroyed to the under subgingival level. The prognosis 
of the affected tooth was considered to be hopeless due 
to severe damage to the coronal tooth structure (Figure 
1). Radiographic imaging revealed unsatisfactory previ-
ous endodontic treatment, along with a periapical lesion 
and broken lamina dura. The diagnosis was a combined 
periodontal and endodontic lesion. Panoramic X-ray re-
sults showed a premature mandibular right third molar 
with half of the root in a development stage, according to 
Moorrees’ classification, and completely impacted, thus it 
was considered to be a proper candidate for auto-trans-
plantation (Figure 2).

Figure 1. Occlusal view, first medical examination. The 
right second molar (#47) showed severe decay.

Figure 2. Panoramic X-ray findings. The immature tooth 
germ of #48 was shown next to #47.

A complete explanation of the procedure, as well as its 
risks and benefits were presented to the patient and nec-
essary permission was obtained. A 0.05% chlorhexidine 
gluconate solution was used for oral disinfection. Oral 
surgery was performed under local anesthesia, with an 
inferior alveolar nerve block used for tooth #47 with 2% 
lidocaine and 1:80000 epinephrine (Dentsply, Japan). The 
mandibular right second molar was extracted in an atrau-
matic manner without any bone removal. Extraction was 
performed with a straight elevator and the socket was pre-
pared by sterile saline irrigation. A triangular flap design 
provided excellent access to the surgical site. Tooth #48 
was extracted without trauma and a minimum amount of 
distal bone removed. The extracted donor tooth was kept 
in sterile wet gauze for less than 15 minutes, then placed 
into the recipient socket. After transplanting the donor 
tooth, it was splinted with rectangular wire and resin ce-
ment (Super-Bond, Sun Medical, Japan) with the adjacent 

tooth (#46) for 1 month, with adjustments made to re-
move occlusal force from the tooth (Figures 3-5). 

Figure 3. The tooth germ of #48 was extracted with the 
dental follicle in the cervical region.

Figure 4. Immediately after transplantation procedure. 
The donor tooth was splinted to the adjacent tooth using a 
rectangular wire and resin cement.

Figure 5. Dental X-ray findings. Left: Immediately after 
surgery. Right: Three years after surgery.

An Electric Pulp Test (EPT) (SybronEndo, Yoshida Co., To-
kyo, Japan) was done after removal of tooth fixation. From 
the period of fixed removal to 5 years after the surgical 
procedure EPT test results were consistently negative. No 
root canal treatment was performed, as the pulp cavity 
showed shape changes in dental X ray examinations. At 3 
years after the operation, no periodontal problems were 
observed, while the transplanted tooth was found to have 
migrated in a mesial and occlusal plane direction, with 
contact between adjacent teeth and occlusal contact with 
the opposite tooth observed. EPT findings remained neg-
ative, though the transplanted tooth showed good func-
tion. According to the past report, the success criterions 
after treatment are no clinical signs and symptoms of in-
fection and inflammation around the donor teeth, no pain 
and no sensitivity to percussion, no root resorption and 
no ankylosis on X-ray examination was observed [7]. On 
the basis of success criteria, this case was in good success. 
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Dental X-ray images of 4 other cases of auto transplanta-
tion performed in young patients are shown in (Figures 
6-9). Good function was obtained in each of these cases 
and no periodontal problems were observed, though EPT 
findings were negative in all at each examination.

Discussion
One of the main advantages of auto-transplantation is 
that it can be performed as treatment in a child during 
the growth period. Although few reports regarding tooth 
germ transplantation have been presented and the poten-
tial outcomes remain unclear, it is considered appropri-

Figure 6. Male, 17 years old. The donor tooth germ (#48) 
was transplanted in the #47 site. 
Left: Immediately after surgery. Right: Seven years after sur-
gery.

Figure 7. Male, 14 years old. The donor tooth germ (#28) 
was transplanted in the #26 site.
Left: Immediately after surgery. Right: Three years after sur-
gery.

Figure 8. Female, 19 years old. The donor tooth germ (#28) 
was transplanted in the #26 site.
Left: Immediately after surgery. Right: Five years after sur-
gery.

Figure 9. Male, 15 years old. The donor tooth germ (#28) 
was transplanted in the #36 site.
Left: Immediately after surgery. Right: Six years after sur-
gery.

ate to use such a technique for patients with a missing 
tooth, such as the present cases. Tooth survival rates after 
5 years of up to 90% have been reported with this proce-
dure [8-10]. Nevertheless, to increase the possibility of a 
successful outcome, auto-transplantation requires use of 
meticulous candidate selection criteria, including factors 
such as general health, psychological state, and oral hy-
giene status. Furthermore, the recipient site should have 
sufficient bone support as well as an adequate amount of 
attached keratinized tissue to allow for tooth stabiliza-
tion, and also no inflammation or infection [11].

Following oral surgery, the present patients required no 
additional treatment and only follow-up observations. 
Regarding pulp vitality, we were not able to confirm vital 
signs in any of the 5 cases using EPT. However, Mainkar et 
al. previously reported the efficacy of Doppler and pulse 
oximetry tests to detect pulp vital signs indicating calci-
fied narrowed tooth pulp [12]. Furthermore, Gonzales et 
al., reported transient apical breakdown following tooth 
trauma or orthodontic treatment [13], and noted that af-
fected teeth did not show vital signs in an EPT, though usu-
ally recovered to a normal condition within 1 year, thus 
no treatment other than monitoring was needed for their 
patients. In the present cohort, following the procedure, 
we were unable to confirm pulp vital signs with an EPT 
without the presence of symptoms such as radiographic 
evidence of root resorption or apical radiolucency. These 
issues require future investigation, as it may be possible 
to accurately detect vital signs using Doppler and pulse 
oximetry testing.

Even though EPT results were negative for all of the trans-
planted teeth in our cases, we did not perform root canal 
treatment, as there were no symptoms related to func-
tion and no pathological findings indicating the need for 
such treatment. Furthermore, the shape of the root pulp 
in each changed in X ray images obtained during the fol-
low-up examinations. As for the transplanted donor teeth, 
sensitivity decreased over time because of calcification 
and narrowing of the dental pulp induced by an ischemic-
reperfusion reaction following extraction [14]. Therefore, 
in addition to a sensitivity test, X-ray findings showing 
dental pulp form changes are reliable for determining 
whether a root canal procedure is needed.

Chiego et al. reported a case of severe injury to the pulp-
al neurovascular bundle. They noted that differences in 
chronological patterns of neural and vascular repair could 
lead to losing control of sympathetic nerve stimulation 
over odontoblastic secretory activity, resulting in rapid 
deposition of dentin and obliteration of the pulpal lumen 
[15]. We considered that the same process occurred in 
the present cases. With that point in mind, it would not 
be possible to avoid root canal obliteration following the 
present auto-transplantation procedures because a surgi-
cal technique was used. Thus, it is important to consider 
the difficulty of possible root canal treatment should that 
be indicated as necessary.

Following tooth transplantation, tooth migration in the 
mesial and occlusal plane direction was observed in each 
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of the present cases. Morrees et al. reported that a trans-
planted tooth germ has a capability of auto eruption, es-
pecially during the early root development stage [16]. In 
consideration of tooth migration that occurs after the op-
eration, the donor tooth should be placed at a level lower 
than the occlusal plane and covered with a muco-perios-
teal flap as much as possible to avoid infection of the root 
surface. Transplantation of an immature donor tooth and 
placing it at the height of the infra-occluded predecessor 
allows for continued eruption and encourages alveolar 
bone growth. Those processes have occurred in the pres-
ent patients, with improved bone margins seen. Contin-
ued eruption will result in equalization of bony margins, 
resulting in good aesthetics.

In all 5 of the present cases of auto-transplantation in 
young patients, no clinical signs or symptoms of infection 
or inflammation have been seen in follow-up examina-
tions performed 3 to 7 years after the oral surgical proce-
dure. In addition, no pain or sensitivity to percussion, and 
no root resorption or ankylosis have been noted. Follow-
up radiography examinations during the 3- to 7-year fol-
low-up periods have revealed bone healing at the site of 
the previous peri radicular radiolucency (recipient site) 
as well as the presence of a continuous PDL space along 
the entire root surface. Based on our findings, tooth germ 
transplantation using an impacted third molar is con-
sidered to be an attractive alternative for treatment of a 
missing tooth in young patients. 

Although high rates of success have been reported with 
auto-transplantation, a small number of cases fail. In 
those, the auto-transplant functions as an ideal natu-
ral space maintainer and preserves alveolar bone level, 
gingival tissue, and space in the dental arch. If the auto-
transplant can be maintained until dentoalveolar matura-
tion and patient growth cessation, then the recipient site 
may be more suitable for a future restorative option, such 
as dental implants, hence reducing the need for extensive 
pre-implant preparations.

Conclusion 
Although the number of cases in this report is small, auto 
transplantation using an impacted third molar is sug-
gested to be an alternative method for treatment of a lost 
molar in a young patient. We will continue to follow the 
present cases and report long-term results.
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