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Summary

Introduction > Tooth autotransplantation is a viable surgical treatment option for patients with
missing permanent teeth. Premolars are generally used for autotransplantation but often require
extensive modifications. This case report evaluates the use of supernumerary tooth as an
alternative option for premolar autotransplantation. This report shows successful supernumerary
tooth autotransplantation with 6-year follow-up.
Methods > A 13-year-old male with non-contributory medical history was referred for a missing
maxillary left central incisor (#9) and presence of a supernumerary tooth. The clinical and
radiographic examination revealed presence of supernumerary tooth with similar dimensions
to a central incisor. The treatment plan included autotransplantation of the supernumerary tooth to
replace the missing central incisor (short-term) and future implant replacement of the autotrans-
planted tooth when jaw growth ceases (long-term). The patient and parents consented to
treatment. A 3-D tooth replica was constructed based on CBCT analyses. Site #9 was prepared
using split ridge technique to create a socket to house the 3-D replica. Upon achieving proper
socket form, the supernumerary tooth was extracted and autotransplanted in the prepared socket.

The supernumerary tooth was splinted, and the bite opened posteriorly using composite to
eliminate any occlusal interferences.
Results > The patient was followed up clinically and radiographically. The autotransplanted super-
ORTHO-100635

numerary tooth integrated well within the newly created socket and remained functional at the 6-
year follow-up.
Conclusions > The current case presents successful management of supernumerary tooth auto-
transplantation with 6-year follow-up. The results show stable periodontium with satisfactory
functional and aesthetic results.
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Introduction

Tooth autotransplantation is a practical treatment option to
replace missing permanent teeth [1,2]. Autotransplantation
was first reported in 1728 involving extraction of the donor
tooth and inserted into an extraction socket or prepared recipi-
ent site [3]. Extracted premolars are often used for autotrans-
plantation in patients undergoing orthodontics, but they often
require extensive modifications [4]. The use of 3D CBCT imag-
ing can allow construction of a 3D replica of the supernumerary
tooth to facilitate more precise site preparation along with
reduced extra-oral time during autotransplantation. Various
case reports have documented successful autotransplantation
with and without the use of these 3D replicas [5,6]. Controlled
orthodontic forces in combination with autotransplantation
result in a more favourable outcome because they allow for
control of occlusion and promote regeneration of PDL to pre-
vent ankyloses [7]. In addition to orthodontic evaluation,
endodontic consultation should be considered to assess the
apex of the supernumerary tooth and the potential need for
endodontic therapy post autotransplantation. Therefore, care-
ful interdisciplinary management of autotransplanted teeth
result in stable periodontium with periodontal ligament
Figure 1
Initial presentation: a) Facial view showing the supernumerary tooth
tooth #9 (arrow); c) The dimensions of the supernumerary tooth (arr
rendering; d) Panoramic radiograph revealing edentulous ridge and s
triangular shape edentulous ridge showing a narrow coronal aspect a
split expansion technique; f) Transverse cross-section of the CBCT sho
g) Lateral X-rays
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(PDL) [8,9]. This case report presents an interdisciplinary
approach of autotransplantation of a supernumerary tooth
to replace a congenitally missing central incisor.

Diagnosis and aetiology
A 13-year-old male with an unremarkable medical history pre-
sented to the Orthodontic Clinic at the University of Detroit
Mercy. The patient was referred for a missing maxillary left
central incisor (#9). The clinical and radiographic examinations
revealed a deficient alveolar ridge (Site #9) with presence of a
supernumerary tooth. The patient had a convex profile, bi
maxillary protrusive, with an acute nasolabial angle and a
shallow labiomental fold. Skeletally, the patient is class I ANB
of 3.3 degrees with a Wits of �4.5 mm, with proclined and
protruded U1's (U1's to SN is 118 degrees and U1's to NPo is
18 mm), and an IMPA of 90.5 degrees indicating normal
lower incisors inclination, and an FMA of 22 degrees which
classifies the patient as a normodivergent. Although AND
indicates a class I patient, this patient's Wits is more accurate
in this case, showing a class III skeletal relationship which was a
challenge in treatment. Three-dimensional (3-D) computed
tomography (CT) showed similar dimensions of the supernu-
merary tooth to a central incisor (figure 1, table I).
 (arrow) distal to tooth #8; b) Facial view showing the missing
ow) are visualized by cone beam computed tomography
upernumerary tooth (arrow); e) CBCT cross-section of the
nd a wider base making this a suitable candidate for the ridge
wing the buccal ridge deficiency (arrow) of the edentulous site.
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Treatment Objectives
The treatment plan included autotransplantation of the super-
numerary tooth to replace the missing central incisor and ortho-
dontic treatment during the teenage years followed by dental
implant replacement #9, if necessary, at adulthood. The patient
and parents consented to treatment.

Treatment alternatives
Treatment alternatives were discussed with the patient and
parents. Options included extraction of supernumerary tooth
and replacement of #9 with removable partial denture, Mary-
land fixed partial denture until adulthood. At adulthood, a new
CT scan will be taken to assess bone volume for consideration of
dental implant #9. The patient and parents consented to super-
numerary tooth autotransplantation and orthodontic treatment.

Treatment progress
Using the 3-D CT scan, a tooth replica was constructed through
a rapid-prototyping machine1 (2–3 mm longer than the
TABLE I
Comparison of cephalometric values before and after treatment.

Horizontal Skeletal Norm (C) 

SNA (-) 82 � 3.5 

SNB (-) 80 � 3.4 

ANB (-) 2 � 1.5 

Wits (mm) �1 � 1.0 

Convexity (NA- NPO) (-) 5 � 3.0 

Anterior Dental Norm (C) 

Holdaway (L1- NB: Pg- NB) (-) 2 � 1.0 

U1-SN (-) 103 � 5.5 

U1-NPo (mm) 5 � 2.0 

L1-NB (mm) 4 � 1.8 

FMIA (L1- FH) (-) 65 � 8.5 

IMPA (L1- MP) (-) 90 � 7.0 

Vertical Skeletal Norm (C) P

FMA (MP- FH) (-) 24 � 4.5 

Y-Axis (-) 67 � 5.5 

SnGoGn (-) 32.9 � 5.2 

1 Rapid-prototyping machine and 3D Model, GuideMia Digital Dentistry, Los Alamitos,
CA, USA.
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autotransplanted tooth) to compensate for CT scan discrepancy
[8]. The 3-D replica assists in preparing the recipient site to
accommodate the autotransplanted tooth (figure 2).
Under local anaesthesia2,, the recipient site was prepared
using a piezo surgery3 split ridge technique (figure 3ab).
The 3-D replica was tried and fitted into the newly created
socket until proper socket form was achieved (figure 3c).
Thereafter, the supernumerary tooth was carefully
extracted and immediately autotransplanted in the new
socket with simultaneous treatment with enamel matrix
derivative4,, grafting with particulate cortico-cancellous allo-
graft5,, and use of a resorbable collagen membrane6

(figure 3d). The supernumerary crown and tooth #8 were
reshaped and externally splinted to adjacent teeth
(figure 3f). The flap was sutured using 4–0 resorbable
sutures7 (figure 3g). The bite was opened posteriorly using
resin material8 to eliminate any occlusal interferences
(figure 3h).
Pre-treatment (05/2015) Post-treatment (03/2021)

88.6 93

85.3 89.7

3.3 3.3

�4.5 �3.8

10.5 10

Pre-treatment (05/2015) Post-treatment (03/2021)

�2.6 �1.3

114.7 115.3

18.1 12.2

11.1 5.3

66.8 30.3

90.4 78.2

re-treatment (05/2015) Post-treatment (03/2021)

22.8 21.5

65.3 62.7

30.9 30.31

2 Lidocaine anesthetic, Benco Dental Supply Co., Pittston, PA, USA.
3 Piezotome, Acteon, Mount Laurel, NJ, USA.
4 Emdogain, Straumann, Basel, Switzerland.
5 Puros cortico-cancellous allograft, Zimmer Biomet Dental, Palm Beach Gardens, Flor-
ida, USA.
6 Bio-Gide, Geistlich, Princeton, NJ, USA.
7 Resorbable sutures Vicryl, Medline Industries, IL, USA.
8 Composite resin material, Ivoclar Vivadent, Amherst, NY, USA.
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Figure 2
Treatment planning phase using CBCT software to design the 3D replica and to evaluate available space for the recipient site. a) The
3D rendering with the highlighted supernumerary tooth (asterisk); b) simulation of the supernumerary tooth (asterisk) relocated to
the edentulous site; and c) the 3D replica of the supernumerary tooth that will be used to for the try-in of the new socket for
autotransplantation

Figure 3
Site preparation and autotransplantation: a) 4 mm palato-facial measurement of edentulous ridge of tooth #9; b) Split-ridge
technique was used to expand the edentulous ridge using piezosurgery; c) Edentulous ridge in area of #9 post ridge split surgery and
socket preparation with osteotomes; d) 3D replica was placed in the newly created socket; e) Supernumerary tooth was extracted and
immediately autotransplanted into the socket and site was sutured; f) External fixation wire with composite was used to splint
supernumerary tooth to adjacent teeth; g) Incisal edge of supernumerary tooth was adjusted. Composite was added to tooth #8 to
create an interproximal contact and to add additional fixation; h) Occlusal stops (blue composite [asterisks]) were placed on
mandibular second molars to eliminate occlusal contacts of transplanted supernumerary tooth
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Figure 5
One week and two months follow-up at age 13 showing: a)
Facial view of #9 one-week post-surgery; b) Lingual view of #9
one-week post-surgery showing external splinting; c) facial view
of #9 4-week post-surgery showing the start of orthodontic
treatment; d) Periapical radiograph of #9 two months post-
surgery. Patient reported no symptoms with no indication of root
resorption. However, an asymptomatic periapical lesion was
noted
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Treatment Results
The patient was followed up orthodontically and periodontally
at 1 week, and 2, 3 and 6-months (figure 4), and 1, 3, and 6-
years. At 6 months, the periapical radiograph reveals no sign of
root resorption, and the patient reports no symptoms; however,
an asymptomatic periapical lesion was present (figure 5). The
autotransplanted tooth integrated well within the new socket
and remained vital and functional up to the 3-year follow-up.
The CBCT reveals evidence of normal periodontal ligament space
(figure 6). At 3-years, a peri-apical radiolucency increased in size
and an endodontic consultation was conducted. Subsequently,
the autotransplanted tooth and #10 were treated endodonti-
cally and the radiolucency healed (figure 7). Further follow-ups
at 3–4 years showed continued mandibular growth resulting in a
skeletal class III relationship and orthodontic treatment was
continued to maintain and restore proper occlusion. Additional
follow-ups at 6 years, showed a periodontally stable supernu-
merary autotransplanted tooth with satisfactory functional
results, normal periodontal ligament, normal periapical tissues,
and aesthetic outcomes (figure 8 and figure 9). At the end of
treatment, patient's ANB is 3.3 degrees with a Wits of �3.8 mm,
U1's to SN is 115 degrees which retroclined 5 degrees, U1's
to NPo is 12 mm, IMPA is 78 degrees and an FMA of 21.5
degrees in comparison to initial values (table I).
Figure 4
Initial patient presentation at the start of orthodontic treatment
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Figure 6
3-year follow-up: a) Facial clinical view with continued orthodontic therapy; b) periapical radiograph revealing a large periapical
radiolucency at apices of autotransplanted #9 and tooth #10 (compare to Figure 5d); c) Cross-sectional view of CBCT revealing the
radiolucency at apex of #9. Note the normal appearance of the buccal and palatal periodontal ligament in cross-section. d) Endodontic
treatment for # 9 and 10; e) Radiographic view one week after conventional root call fillings. Apical surgery was performed, and
calcium sulfate graft was placed

Figure 7
The 6-year follow-up revealed that tooth #9 was periodontally stable, symptom free, and in full function. a) Facial view following
completion of orthodontic therapy; b and c) Facial and occlusal views of #9, respectively, shows hard and soft tissue deficiencies with
slight gingival recession; d and e) Periapical radiograph and cross-section of CBCT revealing normal periapical tissues with a minor
void following osseous healing. Note that the periodontal ligament appears normal
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Figure 8
Final patient presentation at 6-year follow-up

Figure 9
Comparison of lateral X-rays and structural superimpositions before and after treatment
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Discussion
Autotransplantation is a viable yet challenging treatment option
for a patient who presents with missing teeth. An interdisciplin-
ary approach involving orthodontic and periodontal teams is
required to carefully select and plan tooth autotransplantation
into an edentulous site. Patient selection criteria include appro-
priate clinical and radiographic assessment, fabrication of a 3D
replica to reduce extra-oral surgical time [10], edentulous ridge
preparation to accommodate the autotransplanted tooth and
root development. Careful intra-operative surgical management
is imperative to prevent PDL damage to the PDL, and to reduce
extra-oral time of the autotransplanted tooth out of the socket
to minimize possible ankylosis [8]. In this report, a 3-D replica
was fabricated, and careful surgical management was used to
minimize surgical time to enhance success. Additional factors
that are favourable for periodontal ligament healing include:
stage of root development, surgical difficulty, ease of handling
and placement of graft, and presence/absence of ridge defi-
ciency at the recipient site [11]. In the current report, a super-
numerary tooth with an open apex was autotransplanted to
replace a congenitally missing central incisor. If the supernu-
merary tooth presents with a closed apex, then endodontic
treatment should be performed within 2 weeks of transplanta-
tion; however, if the apex is open then there is potential for
revascularization and root length growth reducing need for
endodontic therapy [10,12]. A review by Mendes and Rocha
(2004) showed pulpal healing capability of 15% for mature
closed apex teeth as compared to 96% of open apex immature
roots after teeth autotransplantation [13]. In addition to assess-
ment of pulpal vitality, routine follow-up is critical to evaluate
the presence of post-surgical root resorption. As classified by
Adreasen [14], the three types of root resorption that may result
after this type of treatment include replacement resorption,
inflammatory resorption, and surface resorption. Root resorp-
tion may be the consequence of poor intraoperative surgical
management resulting in damage to the PDL fibers [15]. Further
studies are required to investigate the impact of root resorption
on overall tooth prognosis. In this report, endodontic therapy
was required due to the presence of post-op peri-apical lesion at
3 years and the tooth was stable and in function at 6-years.
8

According to a systematic review by Machado (2016), the
survival rate ranged from 75.3–91% with a meta-analysis effect
size of 81% [16]. For a successful outcome, it is critical that pre-
surgical assessment is completed, intra-operative surgical ma-
nagement is followed, while also using an interdisciplinary
approach for appropriate case management.
Conclusion
The current report presents successful management to auto-
transplant a supernumerary tooth with the assistance of ortho-
dontic and endodontic treatment. The transplanted tooth
integrated successfully in the new formed socket and remains
functional at the 6-year follow-up with good aesthetic
outcomes.
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