EUROPEAN

ENDODONTIC CASE REPORT

JOURNAL

Please cite this article as:
Mejia-Cardona JL, Marcano-
Caldera M, Vera J, Sigurdsson A.
Autotransplantation of a Premolar
with Incipient Root Development,
an 18-Year Follow-Up. Eur Endod J
2017;2:28

From the Department of
Endodontics (J.L.M.C. X jmejia@
autonoma.edu.co, M.M.C.),
Autonoma University of Manizales,
Colombia; Department of
Endodontics (J.V.), University of
Tlaxcala, Mexico; Department

of Endodontics (A.S.), New York
University, New York, USA

Received 28 January 2017, revision
requested 10 March 2017, last
revision received 26 June 2017

Published online: 2 November 2017
DOI: 10.5152/e€j.2017.17008

This work is licensed under

a Creative Commons
Attribution-NonCommercial

4.0 International License. @

Autotransplantation of a Premolar with Incipient Root
Development, an 18-Year Follow-Up

José Luis MEJIA-CARDONA,
Asgeir SIGURDSSON

Maytté MARCANO-CALDERA, (© Jorge VERA,

ABSTRACT

In young patients, premature tooth loss in the anterior maxilla after trauma is challenging for the patient and
the dental professional, with serious implications from aesthetic and functional points of view, as well as from
a craniofacial growth aspect perspective. Premolars autotransplanted into the maxillary anterior region have
been shown to be a biological alternative in this situation. This report describes the clinical management of
a case of premature loss of a maxillary central incisor after traumatic injury. A mandibular premolar at the
stage of initial root development was transplanted into the alveolar socket of the lost incisor. After 18 years,
the transplanted tooth remained responsive to pulp sensibility tests and the periradicular bone and soft tis-
sues were within normal limits. Autotransplantation of premolar teeth into the maxilla could be considered
an excellent treatment choice with many biological advantages over implants or fixed dentures as long as
proper case selection is followed.
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HIGHLIGHTS

+ In young patients, premolar autotransplantation to
replace lost teeth in the maxillary anterior region has
proven to be an acceptable therapeutic alternative.

INTRODUCTION

In young patients, premolar auto-
transplantation to replace lost teeth
in the maxillary anterior region has
proven to be an acceptable thera-
peutic alternative with good poten-
tial to induce bone growth and to
re-establish a normal alveolar pro-
cess (1-3).

« In this case, a premolar in the early stage (one-
fourth) of root development was autotransplanted
and the transplanted tooth exhibited pulpal heal-
ing, continued root development, and mainte-
nance of periodontal health with a normal alveolar
process for 18 years.

Prognosis in these cases is im-
proved when the transplanted
tooth has a partially developed
root, because it will allow for pulp
revascularization and proper de-
velopment of the root with closure
of the foramen (3-5), thereby re-
ducing the likelihood of requiring endodontic therapy with its associated additional costs and
possible complications.

« Tooth autotrasplantation has many biological ad-
vantages over implants or fixed dentures as long as
proper case selection is followed.

This type of treatment should be taken into consideration because of the biological advantages it
provides, such as reported good long-term prognosis in patients during the early stages of maxil-
lary development as well as in adults with prosthetic and/or orthodontic needs (6-8).

In this case, a premolar in the early stage (one-fourth) of root development was autotransplanted
and the transplanted tooth exhibited pulpal healing, continued root development, and mainte-
nance of periodontal health with a normal alveolar process for 18 years.

CASE PRESENTATION

In November 1997, a 9-year-old boy presented at our dental office 2 weeks after dentoalveolar
trauma, where he lost his maxillary left central incisor. The patient’s parents reported he had had
no medical problems. Adjacent teeth did not show any signs or symptoms of damage from the
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Figure 1. (a-f) Initial radiograph of alveolar socket of maxillary left central incisor (a) radiograph of mandibular right second premolar to be trans-

planted. One-fourth of radicular development is present (b) Radiograph after autotransplantation to the recipient alveolar socket (c) Radiograph

at 4-month follow-up. Some evidence of lamina dura adjacent to root growth (arrows) (d) Radiograph at 1-year follow-up. Bone crest height is

normal, root development continues, and dentin apposition in the root canal can also be seen (e) Oclusal view of the premolar. Complete eruption is

expected before the crown is restored (F)

trauma, and they responded normally to electrical and ther-
mal pulp tests. In the mandible, premolar eruption had started
because of early loss of the primary molars due to caries. Ra-
diographically, the alveolar socket of the maxillary left central
incisor showed no remnants of root fragments, and the max-
illary right central and maxillary left lateral incisors showed
radiographic signs of almost complete root formation (Figure
1a).

The patient’s mother wanted the lost tooth to be replaced,
so the possibility of autotransplantation was considered. An
orthodontist evaluated the case and suggested using the
mandibular right second premolar, whose root was about
onefourth formed (Figure 1b). The procedure and all of its risks

were explained to the patient and his mother and informed
consent was signed attained.

For the recipient site in the maxilla, anaesthetic without vaso-
constrictor was used (Pricanest; Ropsohn Therapeutics Labs.,
Bogotd, Colombia). The alveolar socket of the maxillary central
incisor was prepared by removing the granulation tissue with-
out curettage of the socket walls. Extraction of the mandibular
premolar was performed, also using a local anaesthetic with-
out vasoconstrictor, to minimise the effect on pulpal blood
flow to the donor tooth. An intrasulcular incision was made
around the mandibular premolar, which was then carefully
luxated to avoid excessive rotation of the tooth and conse-
quent damage to Hertwig’s epithelial root sheath.
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Figure 2. (a-c) 2 years 3-months follow-up. Radiographically, there is
absence of periodontal or periapical pathosis, but presence of lamina
dura and hard tissue formation in the root canal (a) 2 years 3-months
follow-up. Clinical picture with a ceramic restoration. Papilla and peri-
odontal tissues look healthy (b) 4-year follow-up. Radiographically, peri-
radicular tissues are normal and show no signs of inflammatory external
root resorption. Hard tissue apposition seems to continue in the root
canal space, which usually indicates vital tissue in the root canal (c)

Once extracted, the premolar was immediately placed in the
recipient alveolar socket, stabilized with 4-0 sutures and fixed
in position with a nylon splint and composite resin for 6 weeks.
Postoperative instructions were given to the patient and his
mother. The tooth was kept out of occlusion to allow for radic-
ular growth (Figure 1c).

At 6 weeks, the tooth was periodontally stable, so the splint
was removed. Figure 1d-e shows the root development during
the first year. The premolar crown was maintained intact until
root formation and eruption were complete (Figure 1f).

Two years after the procedure, the premolar responded pos-
itively, both to thermal and electric pulp tests. Radiographi-
cally, the root canal looked narrower with apposition of hard
tissue, and the root had developed a distal curvature. There
were no signs of periradicular or periodontal disease (Figure
2a). The appearance of the tooth was restored with a ceramic
crown (Figure 2b).

Figure 3. (a, b) 11-year follow-up. Dental papillae maintain their shape

and height, and healthy periodontal tissues are observed with normal
alveolar bone and crest, both in width and height (a) Radiographic image

shows normal periradicular tissues (b)

In December 2015, 18 years after initial treatment, the pa-
tient returned for a follow-up appointment while undergoing
orthodontic treatment. The tooth was still responsive within
normal limits to cold and electric pulp tests. Radiographically,
there appeared to be hard tissue deposition in the root canal
such that the canal lumen seemed to be almost completely
obliterated; however, the tooth and periodontal tissues were
clinically normal (Figure 4a-b).
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Figure 4. (3, b) 18-year follow-up. Patient has undertaken orthodontic

treatment, and the transp|anted tooth has been moved without damage
to the periodontal tissues (a) Radiographically, there is no periradicular
pathosis, the periodontal ligament space has normal width, and there are

no signs of inflammatory external root resorption (b)

DISCUSSION

Early loss of teeth in the anterior maxilla leads to a collapse
of the alveolar bone along with alteration of craniofacial
growth (2, 4, 5). The resulting defect makes it difficult to place
an implant once the patient is fully grown, meaning that they
will most likely require a complicated and costly bone graft
procedure (9). Additionally, it has recently been shown that
school-age children with a visible untreated dental injury

are more likely to experience a reduction in their quality of
life compared to those who either have sustained injury but
have been treated or those who have never had such an in-
jury (10).

Several prospective and retrospective studies have shown that
autotransplantation should be considered as one of the first
treatment options in such cases, even in the presence of re-
placement resorption that could be treated with decoronation
(7-8, 11). There are established protocols for this treatment (3,
7) and many retrospective and consecutive case series have
been published, yet many dentists still do not consider it a pre-
dictable procedure (12).

Since the early works of Slagsvold and Bjerke (1, 2) in the 1970s,
numerous studies have described techniques, longterm eval-
uation protocols, indications, contraindications, and success
rates better than 90%; however, these results were influenced
by certain factors such as the stage of root development, pres-
ence or absence of a recipient alveolar socket, age of the pa-
tient, type of splint, time left in place, aesthetic and oral health
perception, and even subsequent orthodontic treatment (3,
5,7, 8, 13-15). Recently, this technique has been described as
an alternative treatment in cases of cleft palate and ankylosed
upper incisor (16, 17).

This case did not quite follow the usually recommended pro-
tocol because of the early developmental stage of the donor
tooth to be transplanted. At this developmental stage there is
a high risk of affecting or damaging Hertwig'’s epithelial sheath
during extraction and/or implantation and therefore further
root development and growth could be severely affected or
completely prevented (3, 5, 14). A recent 12-year follow up of
autotransplanted teeth indicated that surgical extraction of
the donor tooth was associated with a significantly higher inci-
dence of inflammatory root resorption (18). In our case, extrac-
tion was performed very carefully to allow for preservation of
the tissues, promotion of root development, and to maintain
viability of the pulp.

CONCLUSION

Available evidence shows that dental autotransplantation is
a biological, conservative, and fast option that maintains the
alveolar bone and crest, promotes craniofacial development
and permits orthodontic movement when necessary, and
is often the only treatment option to replace a lost tooth in
growing children or teenagers.

This procedure is faster and less expensive than some other
treatment options and, given that it has a reported success
rate of >90%, with proper case selection, it should be evalu-
ated and taught in dental schools and postgraduate programs
as a biological alternative.
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