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Introduction 
 
Removable prostheses, fixed prostheses, 
autotransplantation, and implants are 
among the treatment options to replace 
missing teeth and restore masticatory 
functions and aesthetics. The selection of 
treatment depends on the patient’s medical 
history, time constraints, financial status, the 
span of missing teeth, and bone quality. 
 
Autotransplantation is defined as the 
transplantation of embedded, impacted, or 
erupted teeth from one site into extraction 

sites or surgically prepared sockets in the 
same person (Nimčenko et al., 2013). A 
successful autotransplant can be presented 
as the absence of progressive root 
resorption, the presence of normal hard and 
soft periodontal tissues adjacent to the 
transplanted tooth, and a crown-to-root 
ratio <1(Czochrowska et al., 2002; Intra et 
al., 2014). To achieve a successful result, it is 
crucial to preserve the periodontal ligament 
cells on the root surface of the donor tooth, 
minimize the donor tooth's extraoral period, 
and ensure excellent adaptation between the 
recipient bone and the implanted tooth's 
root surface (Euiseong 2005). Hence, the use 
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of the stereolithography (STL) model of the 
autotransplanted tooth can assist surgeons 
in reducing the number of unnecessary trials 
for fitting the donor tooth into the bone 
socket, resulting in less injury to the 
periodontal ligament cells on the root 
surface. It can also aid minimize donor tooth 
extraoral time and improve the interface 
between the donor tooth and the recipient 
bone. 

Case Description 
 
A 22-year-old Malay female was referred to 
us for management of pericoronitis of the 
lower right wisdom tooth (48). She had no 
underlying medical illness and no drug 
allergies. She complained of pain on both 
sides of her wisdom teeth. The intermittent, 
throbbing pain started four years ago and 
was alleviated by analgesics. The patient had 
a history of surgical removal of the lower 
right first molar (46) under local anaesthesia 
due to extensive caries. 
 

Upon clinical examination, the patient had 
no significant abnormalities extraorally. 
Intraorally, the patient had fair oral hygiene 
with a missing tooth (46).  Bilateral third 
molar teeth (38 and 48) were partially 
erupted, with only the mesial portion visible 
clinically. 
 
An orthopantomogram (OPG) revealed 
vertically impacted  38 and 48. Tooth 48 had 
a slightly curved distal root at the apical end, 
while tooth 38 had a curved mesial root. 
Both teeth were not closely approximated to 
the inferior alveolar canal. 
 
CBCT was used to assess the thickness, 
height, and quality of the bone at site 46, as 
well as the height, width, and length of the 
tooth 48. At site of 46, the bone thickness 
measured 0.79 cm, the width was 0.90 cm, 
and the height was 1.79 cm from the ridge to 
the inferior alveolar nerve canal. Conversely, 
the height of tooth 48 measured 1.63 cm 
from the mesial cusp to the mesial root, 
while the crown width of tooth 48 was 0.88 
cm. 

 

 

Figure 1. Orthopantomogram(OPG) of the patient taken during the first visit.
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Figure 2. Cone Beam Computed Tomography (CBCT) at 46 region (preoperative). (A)Bone 
thickness (B)Width (C)Height from the ridge to the inferior alveolar nerve canal. 

 
 

 

Figure 3. Cone Beam Computed Tomography (CBCT) of 48 tooth (preoperative). (A)Height of 
tooth 48 from mesial cusp to mesial root (B)Crown width.

 
The patient was presented with replacement 
options for tooth  46, including (1) a bridge, 
(2) an implant, or (3) autotransplantation of  
tooth 48 to site 46. The patient opted for 
autotransplantation of tooth 48 to site 46. 
CBCT images were then sent to 3D Gens 
laboratory for the fabrication of a  

 
stereolithography (STL) model of tooth 48. 
The material that was used for the 
fabrication of the STL model was 
stereolithography (SLA) material due to its 
high accuracy. The polymer resin was cured 
using ultraviolet lasers in the resin 3D 
printer to create the 48-tooth STL model. 

 

  

A 
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Figure 4. (A) SLA 3D printer (B) STL model of tooth 48.

 
The patient then underwent 
autotransplantation of tooth 48 to the site of 
tooth 46. During the surgery, the recipient 
site was first prepared using an implant 
surgical bur, and horizontal and buccal bone 
splits were also performed to create more 
space for the donor tooth. An STL model of 
the donor tooth was used to check for fit at 
the recipient site. Overall, it only took 
around 20–30 minutes to prepare the socket 
at the 36 region. When the fit of the STL 
model was satisfactory, the donor tooth was 
elevated out atraumatically and immediately 
placed at the prepared recipient site. Hence, 
the extraoral time is less than 15 seconds.  

 
Bone removed during the socket 
preparation was placed on the buccal 
surface as an autograft due to buccal bone 
deficiency to support the tooth. 
 
The donor tooth was then splinted to 
adjacent teeth with two twisted 0.5mm 
stainless steel wires bonded with composite 
and glass ionomer cement (GIC). Due to a 
thin lingual plate, the donor tooth was 
positioned buccally and slightly below the 
occlusal level (infraocclusion) to reduce the 
force transmitted to the tooth. The patient 
was discharged with analgesics and 
mouthwash. 

 

 

Figure 5. (A) Prepared socket at 46 region. (B) Extracted donor tooth - 48. (C) A splint was 
placed from 47 to 45 and autograft bone was placed buccally. (D) The flap was reapproximated.

A 
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The patient was closely reviewed post-
operatively. The splint was removed after 
two weeks. Following splint removal, the 
donor tooth was mobile grade I and tender 

to palpation. The surrounding gingiva 
appeared healthy and pink in colour. Root 
canal treatment (RCT) had to be delayed due 
to COVID-19 issues. 

 

Figure 6. Clinical picture post splint removal. 

 

 

Figure 7. OPG taken post splint removal. 
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A single-visit RCT was performed three 
months later by an endodontist. All three 
canals were obturated with gutta percha 
(GP), but there was over-extrusion of GP at 

the distal and mesial roots. The occurrence 
was explained to the patient, and an 
apicectomy was planned should any 
infection develop in the future. 

 

 

Figure 8. Post obturation OPG.

During the six-month post-obturation 
review, the donor tooth was already firm at 
the recipient site and non-tender to 
percussion. The surrounding gingiva 

appeared healthy and pink in colour. An OPG 
showed increased bone deposition 
surrounding the roots of the donor tooth 
with no sign of root resorption. 

 

 

Figure 9. Clinical picture six months post obturation. 
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Figure 10. OPG taken 6 months post obturation.

Discussion 
 
One of the advantages of an 
autotransplanted tooth is bone healing via 
bone induction. A transplanted tooth with a 
viable periodontal ligament (PDL) has the 
capacity to induce and maintain alveolar 
bone height and width. This is because PDL‐
resident stem cells are capable of 
differentiating into fibroblasts, 
cementoblasts, and osteoblasts. Therefore, 
these differentiated osteoblasts are more 
reliable in forming bone around the 
transplant (Tsukiboshi et al., 2019). 
 
Most clinicians consider autotransplants and 
implants to be similar procedures since they 
accomplish comparable goals. While 
autotransplants are more technique-
sensitive and restricted to individuals with 
adequate donor teeth compared to most 
implant operations, implants have a wide 
range of functions and applications without 
the need for a donor (Mitsuhiro et al., 2019, 
Mitsuhiro 2002).  
 
However, the applications of implants may 
require a few considerations and setbacks, 
especially involving paediatric patients. For 
example, osseointegrated implants do not 
have the capability to move or erupt in 
tandem with adjacent teeth in young 
patients, resulting in infra occlusion with 
functional and aesthetic issues (Cross et al., 

2013; Tsukiboshi, 2002). Nonetheless, teeth 
that have been autotransplanted have the 
ability to erupt, move in unison with 
neighboring teeth, and seal any remaining 
gaps between opposing and adjacent teeth 
(Tatjana et al., 2013, David et al., 2013, 
Maryam et al., 2012). According to 
Konstantinia et al. (2015), auto-transplanted 
teeth can also withstand orthodontic 
movement and permit healthy alveolar bone 
formation. In an autotransplanted tooth, the 
PDL regulates alveolar bone development, 
which contributes to these movements 
(Mitsuhiro et al., 2019). 
 
In situations where a patient's tooth has a 
poor prognosis or is congenitally absent, 
autotransplanted teeth continue to be a 
preferable option over implants in terms of 
function, appearance, cost, and time. This is 
because, even in the presence of a sizable 
bony defect in the recipient site, the viable 
PDL promotes quick healing and does not 
necessitate significant ridge augmentation, 
bone graft materials, or membranes 
(Mitsuhiro et al., 2019). According to Tatjana 
et al. (2013), autotransplanted teeth exhibit 
a natural emergence profile and retain the 
natural colour and form of the crown and 
enamel, resulting in superior aesthetic 
results at a relatively lower cost compared to 
implants. 
 
In a retrospective study of 614 
autotransplanted teeth, it was reported that 
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the cumulative success rate of transplanted 
teeth with mature roots was 90.1% at 5 
years, 70.5% at 10 years, and 55.6% at 15 
years. However, the authors also reported 
that the success rate of implants and fixed 
partial dentures in 10 years is higher than 
that of autotransplanted teeth (Yoshino et 
al., 2012). Hence, multiple factors must be 
improved to increase the success rate of 
autotransplant. 
 
The success rate of dental autotransplants is 
highly dependent on the preservation of the 
PDL cells on the root surface of the donor 
tooth, the short extraoral time of donor 
tooth, and the optimum contact between the 
recipient bone and the root surface of the 
transplanted tooth (Kim et al., 2005). In our 
case, in terms of the preservation of PDL 
cells, tooth 48 was selected as a donor tooth 
because it is minimally curved at the apical 
third compared to tooth 38. Teeth with 
sharp root curvatures are not ideal 
candidates for transplantation because there 
is an increased risk of PDL damage and 
cemental tear during extraction (Ravi Kumar 
et al., 2012; Teixeira et al., 2006). 
 
The most crucial factor for the success of 
autotransplantation is the presence of viable 
PDL on the root surface, as damaged PDL 
may cause root resorption or ankylosis 
regardless of whether the tooth is  immature 
or mature (Chung et al., 2014; Strbac et al., 
2016; Tsukiboshi et al., 2019). Based on a 
systematic review done by Machado et al., 
(2016) they found that 4% of the 
autotransplanted teeth became ankylosed 
and another 4% had root resorption, at 
which point the PDL was compromised 
during the procedure. The use of the STL 
model could prevent unnecessary trial fits of  
the donor tooth, thereby reducing the risk of 
damaging the PDL (Shahbazian et al., 2010; 
Shahbazian et al., 2013). 
 
Extraoral dry time should be minimal as the 
periodontal ligament cells are very sensitive 
to osmotic changes (Cross et al., 2013; Jang 
et al., 2016; Ravi Kumar et al., 2012; Strbac 
et al., 2016). A study done by Andreasen 
(1981) showed that the survival ability of 
PDL was significantly reduced if the 
extraoral time exceeded  18 minutes. On the 

other hand, a review done by Cross et al. 
(2013) found that 7% of the 
autotransplanted teeth developed pulp 
necrosis at which the extra-alveolar time 
was less than 1 minute and 20% of the 
autotransplanted teeth developed pulp 
necrosis at which the extra-alveolar time 
was more than 1 minute. In order to reduce 
extra-alveolar time, the STL model can act as 
a template instead of the donor tooth itself to 
prepare the socket (Shahbazian et al., 2012).  
 
A retrospective study done by Kim et al., 
2005 showed a better healing rate (87.7%) 
in cases with good initial stability at the time 
of the first follow-up as compared to those 
patients with poor initial stability 
(72.8%)(Kim et al., 2005).  According to 
Euiseong et al. (2005), the initial stability 
was determined by how well the donor tooth 
fit into the recipient location without 
experiencing significant motion. 
Adaptability between the recipient bone and 
the root surface of the transplanted tooth is 
very important as optimal contact with the 
recipient site can improve the blood supply 
and the level of nutrition to the periodontal 
ligament cells (Cross et al., 2013; Jang et al., 
2016; Kim et al., 2005). The STL model can 
help the surgeon prepare the socket as close 
as possible to the anatomy of the 
autotransplanted tooth and will provide 
good initial stability. 
 
With all the benefits of the STL model that 
have been discussed, it is crucial to decide 
which materials to use since this affects the 
precision of the socket size that needs to be 
prepared. The SLA printer significantly 
produced the highest precision and trueness 
of the tooth STL model (Etemad-Shahidi et 
al., 2020; Németh et al., 2023; Rey-Joly 
Maura et al., 2021) as it utilizes a laser beam 
to cure photopolymer material layer by 
layer.  
 
Even though our patient had RCT treatment 
late with GP extrusion, the healing progress 
is still promising, as we believed that we had 
optimized the preservation of the PDL cells 
during the surgery. However, longer follow-
up is still crucial to monitor the 
autotransplant tooth. 
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Conclusion 
 
With the STL model, we were able to 
minimize injury to the PDL cells of the donor 
tooth by reducing extraoral time and 
reducing the number of try-ins of the donor 
tooth into the recipient socket. We were also 
able to prepare the recipient socket to have 
good adaptability with the donor tooth with 
the use of the STL model. However, longer 
follow-up is still crucial to monitor the 
autotransplant tooth. 
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