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ABSTRACT

Introduction: Dental autotransplantation as a therapeutic alternative to the loss of a central inci-
sor represents a great challenge for the orthodontist, proper planning and execution of treatment
can provide aesthetics, function and long-term stability. Objective: To illustrate the treatment
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of an adolescent patient with skeletal Class Il malocclusion, who had a history of trauma in the
anterior maxillary region. Case Presentation: A 14-year-old male, apparently healthy, presented
for consultation due to dissatisfaction with the different heights of his maxillary central incisors
as a consequence of previous trauma and the lack of progress in his ongoing treatment. During
the clinical and radiographic examination, a Class Il skeletal pattern was determined, along with
vertical growth, a retrusive chin, increased inter-labial distance, and bimaxillary protrusion. The
right maxillary central incisor showed evidence of a previous inadequate endodontic treatment,
in addition to external root resorption and localized periodontal disease, with an unfavorable
prognosis for the tooth. The parents were informed about the therapeutic complexity and risks
involved in resolving this issue. We proposed to initiate a new orthodontic treatment with fixed
appliances, perform four premolar extractions, and extract the right maxillary central incisor.
An autotransplant of the left lower first premolar was performed to replace the central incisor
due to its poor prognosis. The treatment plan was accepted and executed as planned. The re-
sults, in terms of stability, functional permanence, and proper prosthetic characterization as the
right maxillary central incisor, along with favorable radiographic control of endodontic treatment
and periodontal health over 12 years, demonstrate the success of this case. Conclusions: The
transplant favors function, aesthetics, and long-term stability. Monitoring the transplant of de-
veloping premolars is essential during follow-up appointments.

Keywords: Dental autotransplantation, Class Il malocclusion, Functional occlusion, Periodontal
health.

INTRODUCTION

The loss of a permanent maxillary central incisor in a young patient is a therapeutic challenge
for dental professionals'. Dental transplantation is defined as the transplantation of included
or erupted teeth from one site to the extraction site or surgically prepared alveolus in the
same person?*. Adequate therapeutic management favors the restoration of a normal alveolar
process, oral health, esthetics, and long-term stability as reported by some authors. Premolar
transplantation has been reported since the 1970s and premolar teeth are recommended for
autotransplantation since their morphology can be easily adapted to simulate incisor teeth®2,

Czochrowska et al.® reported the gingival and periodontal results of 45 auto-transplanted
premolars in the maxillary anterior region to replace maxillary incisors, 39 central incisors, and
six lateral incisors in 11-year-old children evaluated at four years after transplantation. On the
other hand, Bowden' reported results of 34 transplanted premolars evaluated at periods of 3.3
and 8.7 years, and only two showed signs of root resorption, the rest remained in place with
vitality and formed roots.

With recent advances in technology and a better biological understanding, autotransplants
have become more predictable. These treatment alternatives have been very successful from a
biological and clinical point of view, thus presenting this therapy as a good option>6115,

In patients with missing maxillary incisor teeth, these can be replaced by moving the upper
lateral incisor orthodontically and then restoring it prosthetically. Another good option is the
autotransplantation of an extracted mandibular premolar. This treatment method can replace
the missing maxillary central incisor successfully, due to morphological similarity (shape, size,
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and root canal)™®®, According to Akhlef', premolars are the most donated teeth; they can be
beneficial when replacing missing teeth, because of the survival and success rate. After eval-
uating autologous transplants 22 years after autotransplantation, they showed a success rate
of 93%.

Periodontal ligament formation, and proprioceptive rehabilitation, allow for continued
bone and gingival formation as reported by Park™. These biological considerations allow ortho-
dontically transplanted teeth to be moved safely™. Early application of orthodontic forces may
improve the prognosis of autotransplanted teeth?°. Consequently, these tooth transplantation
protocols are useful for orthodontists because the transplanted tooth can move after three
to six months post-transplantation. The premolars can provide an optimal and more favorable
width at the gingival level, unlike the lateral incisors, which is an important factor for future
restoration, since similarity to the lost central incisor is sought"'®2°, Patients with Class Il mal-
occlusions can be treated with two or four premolar extractions, although there is evidence of
possible slight changes in occlusion after removal of appliances associated with treatment with
four extractions?"?2,

The purpose of this case report was to illustrate the treatment of an adolescent patient with
skeletal Class Il malocclusion, moderate crowding in the lower arch, and a history of avulsion
in the upper central incisor with external root resorption treated with autotransplantation,
endodontics, and fixed orthodontics.

CLINICAL CASE PRESENTATION

A 14-year-old adolescent patient attended the clinic. His reason for consultation was a com-
plaint about the different heights of his anterior teeth and unsatisfactory results from his
previous orthodontic treatment. This was particularly evident when smiling, he also showed
gingivitis associated with bacterial plaque and incomplete orthodontic appliances. Extraoral
analysis revealed an oval face with disproportionate facial thirds and hyperactive chin muscle;
Facially, he showed a disproportionate face, with increased lower facial third, lip incompetence,
and excessive exposure (Stm-Incisal Edge=5mm) of the upper incisors during the smile, as well
as a smile arch in line with the lower lip, slightly convex and obtuse nasolabial angle, the chin
slightly retrusive. It was also observed that the interlabial distance was increased and both lips
presented protrusion when evaluated with the vertical to subnasal line (LS-LVs=5mm).

Intraoral analysis revealed the presence of incomplete orthodontic appliances, the right
upper central incisor showed an evident unevenness and gingivitis; the dental relations were
molar class | and bilateral canine class I. The relationship between overbite and overjet was
altered and the lower dental midline was deviated 1.6 millimeters to the left from the facial
midline. The maxillary arch presented a normal transverse dimension, the occlusal plane was
leveled, and the right central incisor had problems with position and color. Specifically, the
analysis of the maxillary arch revealed the presence of an upper right central incisor with a
history of avulsion and endodontic treatment, with retrograde obturation technique, which
was reimplanted by the previous treating dentist (Figure 1).

The orthopantomography showed complete dentition, with the presence of the upper
central incisor with external root resorption and endodontic seal material. This finding was
corroborated with the dentoalveolar radiography. The cephalometric analysis revealed a Class
Il intermaxillary relationship (ANB 6°), with the mandible in retro position, a slight excess of
mandibular body length, maxillary dentoalveolar inclination. In addition, the vertical facial
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Figure 1. Initial photographs. A. Extraoral at different angles. B-C. Intraoral with
and without the appliance, where the malposition of tooth 11 is evident.

pattern was hyper-divergent (385°) with clockwise growth and brachyfacial pattern. He also
had palatalization of the upper right central incisor and proclination of the upper left central
incisor (incisor to palatal plane = 112.6°) and the lower central incisor (mandibular plane =
100.71°), increasing the overjet and overbite. Together, these characteristics pointed to a dental
malocclusion that needed correction by the values shown in Table 1.

As for the sagittal dental relationships, these were right molar class I, left molar class I, right
canine class |, and left canine class I. The inclinations of the maxillary incisors and mandibular
incisors were altered concerning their bony bases (Figure 2).

With the list of problems described above, the following objectives were proposed: to ex-
tract the upper right central incisor and transplant the lower left first premolar immediately to
the recipient site, raising the occlusion to avoid occlusal loads -according to Bowden'™, these
protocols have 97.4% success rate-, to eliminate crowding in both arches, improve the lower
midline to the left, and restore dental function and esthetics; it was also desired to preserve
the position of the first molars of quadrants 1 and 2 with maximum anchorage and retract the
anterosuperior segment to improve the overbite, allowing the coordination of both arches and
thus maintain the stability of the transplanted maxillary central incisor.

In the first phase of treatment, bands were placed on the upper first molars, an anchorage
device was used, and the bite was lifted with an acrylic plate to avoid occlusal contact. Subse-
quently, the upper right central incisor was extracted, following the protocol for the extraction
of the lower left first premolar, preparation of the surgical site, and the process of dental trans-
plantation and splinting for four weeks (Figure 3). In the second phase, GAC®O prescription Roth
0.022” Ovation brackets were placed. They were first placed in the lower arch to reduce the
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Figure 2. Radiographs. A. Orthopantomography. B. Dentoalveolar of tooth 11, showing
external root resorption and root canal treatment. C. Initial cephalometric tracings.

inclination of the incisors and improve the position of the teeth while the repair and healing of
the peri-implant tissue of the auto-transplanted tooth was being performed (Figure 4).

Root canal treatment was performed at week four to reduce the risk of developing compli-
cations related to pulp tissue detachment, its nerves, and vascular support?. As for occlusal
refinement, this was performed by placing fixed appliances, extractions of upper first premo-
lars, alignment, leveling, space closure, and completion of the orthodontic stage, to comply
with the principles of stable occlusion and respect the esthetic demands of the patient. During
appliance placement, we took care of the position of the brackets, since it is of utmost im-
portance to provide root parallelism. Leveling and alignment is a complex process in which all
crowns, including tooth 11 with a temporary crown (Figure 5) move at the same time and in
different directions developing reciprocal forces between them, which can be of great help to
direct the movements in our favor and thus achieve the characteristics of a natural occlusion
and improve the soft tissue characteristics of the facial profile.

At the end of orthodontic treatment, fixed appliances were removed and retainers were
placed. In panoramic radiographs and lateral head films, the periodontal and endodontic health
of the transplanted tooth can be identified, as well as the root integrity.

In this case, no occlusal changes were found and the irregularity index was 2 mm in the
lower arch 12 years after the end of treatment. Class | relationships were achieved in molars
and canines on both sides; the overjet and overbite were ideal. Long-term follow-up (12 years)
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Figure 3. First phase of treatment. A-B. Preparation of the receptor niche.
C-D. Fixation of the transplanted tooth in the maxillary central site. E. Post-extraction
dentoalveolar radiograph. F. Use of the acrylic plate to promote bite opening.

Figure 4. Progress photographs. A. Extraoral. B. Intraoral with lower appliance. C. Series of
dentoalveolar radiographs showing the transplanted tooth without apical reaction.
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Figure 5. Treatment progress. A. Adjustment and placement of temporary
restoration on tooth #11. B. Placement of upper appliances.

of the transplanted tooth at the # 11 tooth site has remained stable and functional (Figure 6).
The root of the transplanted tooth was found to have deficient cortical bone at the beginning
of the treatment, so light forces were used throughout the treatment to avoid root resorption
and to obtain maximum stability (Figure 7).

The cephalometric values for pre-treatment, post-treatment, and cephalometric evalua-
tion 12 years after orthodontic treatment are shown in Table 1. Superimpositions between the
three cephalometric tracings show changes in cephalometric measurements at the beginning
of T1, T2, and T3. The post-treatment cephalometric analysis highlights the dental effects, with
retroclination of the upper arch and lower incisors, and an increase in the interincisal angle. In
the 12-year after treatment evaluation, no changes were observed in the position of the upper
and lower incisors (Figure 8).

Figure 6. Final photographs. A. Extraoral. B. Intraoral 12 years post-treatment.
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Figure 7. Final orthopantomography.
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Figure 8. Final studies. A. Cephalometric tracing. B. Cephalometric superimpositions.

DISCUSSION

Malocclusions can be treated in several ways, according to the characteristics associated with
the problem, such as anteroposterior discrepancy, age, and complications of each patient?.
The success of treatment in corrective Class Il malocclusion in adolescents depends on the
proper choice of timing and methods of therapy?’. One of the treatment alternatives for these 33
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Table 1. Pre-treatment, Post-treatment and Cephalometric Measurements 12 years after treatment.
These measurements can be compared to the normal cephalometric values of column 4.

Cephalometric Pre-treatment Post-treatment 12 years after Normal
Measurements Values Values treatment values
T T2 T3
Horizontal Skeletal
SNA, (°) 86.4 83.5 81.9 82
SNB, (°) 80.4 80.4 78.8 80
ANB, (°) 6 31 3.2 2
Maxillary Depth (°) 941 90.5 91.9 90
Maxillary Skeletal (A-Na Perp) (mm) 37 1.8 0.5 0.0
Vertical Skeletal
Md - SN Plane (°) 34.4 349 321 33.0
SN - GoGn (°) 33.2 34.5 30.7 32.0
FMA (MP-FH) (°) 26.8 24.9 25.0 22.9
Lower facial height (°) 476 45.3 46.7 45
Facial Axis, (°) 91.6 90.7 89.7 90
Occlusal plane to SN (°) 12.7 14.3 12.7 14.4
Anterior Dental Relationship
U1- SN (°) 112.6 103.8 103.5 104
U1 - NA (mm) 6.5 2.9 3.4 3.4
LT - NB (mm) 7.7 3.6 4.4 4.4
L1- NA (°) 26.1 21.6 20.4 22.8
IMPA, (°) 100.1 90.3 91 90
Interincisal Angle (°) 112.9 133.8 130.6 136

Table footnote: Comparison of linear and angular values between T1, T2, and T3.

cases is to perform extractions of the upper and lower first premolars, in addition to extracting
the upper right central incisor and maintaining the space for future rehabilitation with dental
implants. Although it is well known that the main disadvantages of this procedure are the high
cost and the time they must wait for rehabilitation?. According to Kokai?°, dental transplants
have a success rate of 71.0% after 5.7 years of being transplanted. In the case hereby presented,
the survival is 12 years. The selection of the donated tooth, the recipient site, and the surgical
technique are fundamental for the success of this therapy'>.

Some authors agree that this technique mainly seeks function and then esthetics®=. In this
case, the proposed objectives were met. The main factors associated with the success of dental
autotransplantation are the donor tooth, the recipient site, the integrity of the periodontal
ligament cells of the donor tooth, the duration, the type of fixation, and the root canal treat-
ment if necessary’'%?425, Consideration was also given to placing a 0.018 x 0.018” GAC brand
stainless steel rigid wire splint® over the lateral incisors and upper central incisor to maintain
the stability of the transplanted lower right first premolar.

After achieving the stability of the transplanted tooth, the orthodontic force was applied as
suggested by Kokai?, and then extractions of the upper first premolars were performed for the
correction of the horizontal and vertical overbite. For the correction of class Il, extractions of
the four first premolars were performed to achieve the functional objectives. In addition, one
of the four premolars was considered suitable for transplantation, as suggested by Stange® and
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Czochrowska® -although for Janson?’, the treatment of Class Il malocclusion with four premolar
extractions may present poor occlusal results due to the incomplete correction of the molar
relationship in comparison with Class I. In this case, no occlusal changes were found and the
irregularity index was 2 mm in the lower arch as evaluated 12 years after the end of treatment.

CONCLUSIONS

Autologous premolar transplantation is a viable treatment option to replace missing maxillary
central incisors in adolescents. Transplantation promotes function, esthetics, and long-term
stability. Surveillance of premolar transplantation is mandatory during follow-up appointments.
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