Autotransplantation and restoration of an avulsed anterior tooth: A multidisciplinary approach

Yuli Berlin-Broner1
Ysidora Torrealba2
Liran Levin3

1

Division of Endodontics, Faculty of Medicine and Dentistry, University of Alberta, Canada.

2

Assistant Professor, Division of Restorative Dentistry, Faculty of Medicine and Dentistry, University

of Alberta, Canada.
3

Professor and Head, Division of Periodontology, Faculty of Medicine and Dentistry, University of

Alberta, Canada.
Dr. Yuli Berlin-Broner
University of Alberta, School of Dentistry | Faculty of Medicine & Dentistry
7020M Katz Group Centre for pharmacy and health research address
116 St - 85 Avenue NW, 7th Floor
Edmonton, AB T6G 2R3
E-mail: berlinbr@ualberta.ca
Prof. Liran Levin
University of Alberta, School of Dentistry | Faculty of Medicine & Dentistry
5-468 Edmonton Clinic Health Academy
11405 - 87 Avenue NW, 5th Floor
Edmonton AB T6G 1C9
E-mail: liran@ualberta.ca

1

Abstract
Loss of a frontal tooth due avulsion was reported in up to 3% of the dental injuries. Treatment
alternatives such as implant-supported restorations and fixed bridges, are contra-indicated in patients
with continuous growth of the alveolar process, while orthodontic treatment for gap closure will result in
asymmetry and will require adjustment of the adjacent healthy teeth. Therefore, restoring this missing
tooth imposes a treatment challenge, especially in children and young adults. Tooth autotransplantation
is a treatment modality with high reported success rates, which overcomes those mentioned limitations
and will help to preserve the alveolar bone. This case report demonstrates a multidisciplinary approach
for the treatment of a 13 years old boy, who lost his right maxillary incisor due to a scooter fall. The
management included orthodontic consultation, autotransplantation of the left maxillary second premolar to the place of the missing right maxillary central incisor, management of external inflammatory
resorption and endodontic treatment. Finally, the restorative treatment included a resin-based material
that allows adjustment with the growth. At 1-year follow up visit the teeth demonstrated positive
outcome.
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Introduction
Adolescence (10–18 years old) is considered a high-risk age group for dental trauma.1 Avulsion of
permanent teeth was reported in 0.5-3% of all dental injuries.2 Loss of an anterior permanent tooth in
children and adolescents is a challenging condition to treat since the conventional restorative methods,
such as an implant or a fixed partial denture, are not recommended in that age group due to their lack of
adaptation to the growing jaws of the patient. Orthodontic closure of the gap and reshaping the adjacent
teeth, or tooth with a temporary restoration has limited indications and requires prosthetic restoration of
at least 2 teeth.3 Long term removable restoration at the teen-age years is also not always desirable.
Therefore, autotransplantation of a posterior tooth, such as a per-molar, to the anterior region, provides a
viable treatment alternative that addresses some of those complex challenges.3,4 Autotransplantation is a
treatment modality that has received increasing attention in recent years, because it provides a vital
periodontium and continuous skeletal growth, thereby achieving functional adaptation with preservation
of the alveolar ridge.5 The reported overall success rate is as high as 89.68%,5 but no consensus
regarding definition of success criteria of the transplants could be found in the literature.6 The survival
rates ranged between 93% and 100% (weighted mean: 96.7%, median: 100%) after 9 months to 22 years
of observation (median: 8.75 years).6 The purpose of this case report is to present a multidisciplinary
treatment approach of a 13 year old boy, who lost an anterior incisor in a scooter accident. The
management included orthodontic consultation, autotransplantation, endodontic treatments, control of
external root resorption, and a restorative treatment that can be adaptive to the expected changes of the
jaws in the growing period. This case provides an example for cooperation between different disciplines,
dealing with complications and decision-making process in complex clinical situations.
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Case Description
On October 27, 2016 a 13-year-old boy fell from a scooter hitting his face. Initial therapy was carriedout at the university hospital emergency room on the day of the injury. Avulsed right maxillary central
incisor was not replanted since the patient did not find it at the trauma scene. The summary of the
reported trauma and initial treatment on the day of the trauma as recorded at the day of trauma included
avulsion without replantation of the right maxillary central incisor; extrusion and uncomplicated crown
fracture of the right maxillary lateral incisor where the dentin was capped with composite resin;
extrusion and uncomplicated crown-root fracture of the right maxillary canine that was also capped with
composite; extrusion of the right maxillary first pre-molar; and extrusion and complicated crown
fracture with a pinpoint pulp exposure of the left maxillary central incisor that was directly capped with
a composite resin. The degree of extrusion of the teeth was not documented. At the day of the injury a
splint was placed for 2 weeks.
On November 9, 2016, two weeks after trauma, the patient presented at the dental clinic at University of
Alberta. Following a multidisciplinary discussion, including orthodontic consultation, it was decided to
extract and transplant the left maxillary second pre-molar into a pre-prepared socket at space of the
missing right maxillary central incisor. Since the right side (right maxillary first pre-molar) was involved
in the trauma, it was decided that the maxillary left side was a better candidate for extraction and
autotransplantation. A radiographic examination indicated that the second maxillary left premolar had an
open apex and about 3/4 of root length (Fig. 1).
On December 1, 2016, under local anesthesia, the site of the missing central incisor was prepared, the
left maxillary second pre-molar was atraumatically extracted and immediately carefully inserted into the
pre-prepared site of the missing right maxillary incisor (Fig. 2-5). Primary stability of the transplanted
tooth was achieved by suturing and splinting for a week using a semi-rigid splint (Fig. 6). Comparing the
clinical photographs, two weeks and six months post-surgery, it is evident that the gingival margin of the
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transplanted tooth migrated coronally, indicating normal growth of the alveolar bone in the
transplantation area and lack of ankylosis (Fig. 7).
On February 2017, 2.5 months after the surgery, external root resorption was diagnosed on a follow-up
periapical radiograph. It was located on the mid-distal aspect of the root of the transplanted left
maxillary second pre-molar, which will be addressed as the right maxillary central incisor from now on
(Fig. 8). Thus, an endodontic therapy was initiated. To control the external root resorption, Calcium
hydroxide paste dressing was used (Fig. 9) and obturation was postponed until no progression of the
resorption was evident. At the same time, a root canal treatment was initiated in the right maxillary
lateral incisor, diagnosed with necrotic pulp and symptomatic apical periodontitis. Calcium hydroxide
was used as an intra-canal dressing. After the clinical signs and symptoms resolved and there was no
evident radiographic progression of the resorptive lesion on the right maxillary central incisor, the canal
was sealed in July 2017. Mineral trioxide aggregate (MTA) (White ProRoot MTA, Densply, Johnson
City, TN, USA) was placed in the apical third of the canal of the right maxillary central incisor, to
control the irregular shape of the root and canal in the area of resorption. The coronal portion of the
canal was sealed with self-cure composite resin (BisFil TM 2B, Bisco, Schaumburg, IL, USA) (Fig.10).
Nine months following the trauma, in August 2017, endodontic treatment was initiated in the left central
incisor due to diagnosis of pulp necrosis with symptomatic apical periodontitis. The root canal treatment
was completed at the second appointment after the symptoms were resolved. Gutta percha and AH Plus
sealer (Densply, Konstanz, Germany) were used with combined lateral and vertical warm compaction
for obturation. Restorative treatment included a mock-up technique that was used to demonstrate to the
patient the contours of his final restorations. Final impression was taken with CEREC chairside digital
dentistry. The final restorations were milled with Cerasmart blocks (GC-Flexible resin nanoceramic, GC
America INC-USA). This material provides the characteristics of a high strength ceramic and a
composite allowing adjustment of the restorations while the patient is growing. The crowns were etched
internally with hydrofluoric acid (9%), one layer of GC ceramic primer II (GC America INC-USA) was
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applied to their internal surface prior to the final cementation with G-CEM LinkForce™ Dual-cure
Adhesive Resin Cement (GC America INC-USA).
On a follow up visit one year after the trauma (November 2017), good oral hygiene was evident and the
patient was asymptomatic and pleased with the appearance of his restorations (Fig. 11). The
autotransplanted tooth in place of the central incisor demonstrates normal mobility, periodontal probing
depth up to 2mm and no sensitivity to percussion or palpation. Radiographic examination reveals
healing of the peri-radicular bone around the right maxillary central and lateral incisors with a minimal
area of radiolucency on the mid-distal aspect of root of the right maxillary central incisor, where the
active inflammatory resorption was present in the past. No progression of the resorption lesion was
evident (Fig. 10). Future orthodontic treatment is planned to correct the class 2 relationship and to close
the gap of missing left maxillary second premolar.
Discussion
Traumatic injury that results in loss of an incisor in young age imposes a treatment challenge due to
continues changes of the growing jaws.5 The autotransplanted tooth provides not only an esthetic and
functional solution for the missing tooth, but also this is the only tooth substitute that has a PDL that can
allow normal growth of the jaws during the adolescence period. In the presented case, the
autotransplanted tooth, was diagnosed with inflammatory root resorption. The reported incidence of
inflammatory resorption in autotransplanted teeth is 4.8% and it was usually diagnosed one to two
months after transplantation.7 Inflammatory root resorption was found to be significantly related to the
stage of root development, when a completed stage of root development was the best predictor for root
resorption.7 In the current case, the root was incompletely formed and therefore had a relatively
decreased risk to develop resorption. A significant increase in the frequency of inflammatory resorption
was reported also when there was more than 25% of the periodontal ligament damaged at the time of
transplantation and when a narrow alveolus with apparently physical contact between the tooth and the
alveolar bone was evident.7 In this case, the tooth was atraumatically extracted followed by a gentle and
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passive insertion into a pre-prepared socket, avoiding pressure or direct tight contact as possible. Despite
of the above, the transplanted left maxillary second pre-molar, was diagnosed with inflammatory
resorption. The required modification of the crown shape to fit occlusion and the external arch, might
have contributed to development of pulp necrosis and a subsequent inflammatory root resorption in the
present case. The resorption was controlled by the removal of the infected pulp and intra-canal
medication with Calcium hydroxide.7,8
The right maxillary lateral incisor, post-extrusion and uncomplicated crown fracture and the left
maxillary central incisor, post-extrusion and pin-point pulp exposure, both with mature roots at the time
of the trauma, were diagnosed with pulp necrosis two and half months and nine months post trauma,
correspondingly. In teeth following extrusion with mature root development, the overall risk of pulp
necrosis was reported to increase from 56.5% to 76.5% in case of a concomitant crown fracture.9 A tooth
with pulp exposure, due to crown fracture has a high success rate (96%) when a Cvek (partial)
pulpotomy is performed.10 In this case, direct pulp capping, without pulpotomy was performed. Placing
direct capping, without partial removal of the exposed pulp, might have resulted in spread of the
inflammation to the deeper layers and increased the chance for pulp necrosis. In a study analyzing 369
teeth, there was no difference in the percentage of autotransplanted teeth that developed root resorption,
whether they were orthodontically moved or not.7 In both groups about 15% of the autotransplanted
teeth showed root resorption.7 Currently, there is no consensus in the literature regarding the optimal
timing of initiation of orthodontic treatment post autotransplantation.
Conclusion and clinical implications
The current case report demonstrates a multidisciplinary approach (periodontal, endodontic, orthodontic
and restorative), which is frequently necessary to achieve favorable results in complex trauma cases in
young adults. Autotransplantataion, although presenting rather high success rates, requires frequent
follow-up and control of possible complications, such as inflammatory resorption.
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Figures

Figure 1: Panoramic view, taken on the trauma day at the ED. Arrow points to the area of
the missing right maxillary incisor, which was lost due to avulsion. Crown fractures are
evident in the right maxillary canine, lateral incisor and the left maxillary central incisor;
the left maxillary second pre-molar (circled in red) was selected for extraction and
autotransplantation to replace the missing right maxillary central incisor.
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Figure 2: Occlusal view showing the space of the missing right maxillary central incisor, a month
following the trauma. Fractured crowns of the right maxillary canine, lateral and the left maxillary
incisor can be observed as well.
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Figure 3: Occlussal view showing socket preparation at the site of the missing right maxillary
central incisor, for transplantation of the left maxillary second pre-molar.
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Figure 4: Occlussal view showing the left maxillary second pre-molar inserted into the preprepared transplantation site replacing the missing right maxillary central incisor.
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Figure 5: Periapical radiograph, taken immediately post transplantation of the left maxillary second
pre-molar to the pre-prepared site of the missing right maxillary central incisor.
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Figure 6: The left maxillary second pre-molar transplanted in the pre-prepared site of the missing
right maxillary incisor, showing initial stabilization with sutures and splint.
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Figure 7: Top - two weeks post autotransplantataion; bottom- six months post autotransplantation.
Note the migration of the gingival margin of the transplanted tooth coronally relatively to the
adjacent right maxillary lateral and the left maxillary central incisors, demonstrating physiologic
growth of the alveolar process and lack of ankylosis.
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Figure 8: Periapical radiograph, two and a half months post autotransplantation, showing a periradicular radiolucency surrounding roots of the right maxillary lateral and central incisors (black
arrows). A radiolucent lesion is also seen on the distal aspect in the mid-root of the right maxillary
central incisor, corresponding to the external inflammatory resorption (yellow arrow).
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Figure 9: Periapical radiograph, showing intracanal medication with Calcium hydroxide paste.
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Figure 10: One year post-trauma follow up:
Periapical radiograph, showing healing of the peri-radicular radiolucent lesions that were
associated with roots of the right maxillary lateral central incisors. Normal PDL is seen
around root of the right maxillary lateral incisor. The right maxillary central incisor showed
no progression of the external inflammatory resorption on the distal aspect of the root. The
margins of the crowns are continues with the cervical contour of the teeth.
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Figure 11: One year post trauma follow-up. The patient is pleased with the appearance of the
restorations. Gingival margins seem even.
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