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1. RESUMEN

Introduccidn: El autotrasplante dental o trasplante de diente autdlogo, consiste en
trasladar un diente erupcionado o sin erupcionar, de su posicién original a otro alveolo
existente o creado artificialmente, en el mismo individuo. El desarrollo de otros
tratamientos como la proétesis fija y los implantes supuso una reduccién del uso de este

tratamiento. En las ultimas décadas, sin embargo, ha cobrado popularidad.

Objetivos: Evaluar la evidencia actualmente disponible sobre la tasa de éxito, y
establecer las indicaciones y factores de riesgo que influyen en el prondstico del
autotrasplante dental. Asimismo, identificar posibilidades futuras en el autotrasplante

dental.

Materiales y métodos: Se utilizaron las bases de datos MedLine Complete, Cochrane y
Dialnet Plus. Se consultaron también libros disponibles en la Universidad Europea de
Madrid, articulos, entrevistas y conferencias de la Sociedad Espafiola de Periodoncia y

Osteointegracion. Se aplicaron diversos criterios de inclusién y exclusion.

Resultados: Se utilizaron 53 articulos, 2 entrevistas, una conferencia y un libro. Los
articulos mostraban caracteristicas diferentes en cuanto al tipo de paciente (sexo, edad),

diente afectado, diente donante elegido, etc.

Conclusiones: La bibliografia estudiada mostré una elevada tasa de éxito de dicho
tratamiento. Estd indicado en casos de pérdida dental por traumatismo, dientes con
caries y con prondstico desfavorable, endodoncias fallidas, dientes impactados o
ectopicos, y agenesia. Entre los factores de riesgo se encuentran la edad del paciente, el

grado de desarrollo radicular, el tiempo que permanece el diente donante fuera del



alveolo, el estado del ligamento periodontal, y el tiempo y tipo de ferulizacién aplicada.

El futuro del autotrasplante dental estd en la ingenieria de regeneracion dental.

2. ABSTRACT

Introduction: Dental autotrasplantation or autologous tooth trasplantation, consists of
transferring an erupted or non-erupted tooth from its original position to another
existing or artificially created socket, in the same individual. The development of other
treatments such as fixed prostheses and dental implants led to a reduction in the use of

this treatment. In recent decades, however, it has grown in popularity.

Objectives: To evaluate the currently available evidence on the success rate, and to
establish the indications and risk factors that influence the outcome of tooth
autotransplantation. Likewise, to identify future possibilities in tooth

autotransplantation.

Materials and methods: The MedLine Complete, Cochrane and Dialnet Plus databases
were used. Books available at Universidad Europea de Madrid, articles, interviews and
conferences of Sociedad Espafiola de Periodoncia y Osteointegracion were also

consulted. Several inclusion and exclusion criteria were applied.

Results: 53 articles, 2 interviews, one conference and one book were used. The articles
showed different characteristics regarding the type of patient (gender, age), affected

tooth, chosen donor tooth, etc.

Conclussions: The bibliography estudied showed a high success rate for this treatment.
It is indicated in cases of dental loss due to trauma, teeth with cavities and with an

unfavorable prognosis, failed endodontics, impacted or ectopic teeth, and agenesis. Risk



factors include the age of the patient, the degree of root development, the time the
donor tooth remains outside the socket, the state of the periodontal ligament, and the

time and type of splinting applied. The future of dental autotransplantation is in dental

regeneration engineering.
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3. INTRODUCCION

El autotrasplante dental o trasplante de diente autélogo, consiste en trasladar un diente
erupcionado o sin erupcionar, de su posicion original a otro alveolo existente o creado
artificialmente, en el mismo individuo (1-18). Se trata de una técnica clasica, descrita

por primera vez por el cirujano oral sueco Widman en 1915 (3,18).

El desarrollo de las rehabilitaciones con proétesis fija y, sobre todo, el uso de los
implantes osteointegrados, supuso una gran reduccién del uso de este tratamiento (19).
La incorporacidon de los implantes dentales a la practica clinica ha supuesto una
importante mejora en la salud oral de la sociedad, al proporcionar estos buena estética,
fonética y funcién masticatoria. Por ello, durante décadas se han considerado estos una

panacea (20).

A pesar de que el indice de supervivencia de los implantes dentales es de un 79% — 98%,
en la actualidad sabemos que en ocasiones estos presentan complicaciones técnicas y
bioldgicas, con su consecuente fracaso (20-23). En el Congreso de Periodoncia y Salud
Bucal celebrado recientemente en Mdlaga, el reconocido Dr. Jan Lindhe (24) expresaba
su preocupacion por el notable incremento de casos de periimplantitis experimentado
en los ultimos afios. “Se calcula que actualmente 1 de cada 5 portadores de un implante
dental terminardn desarrollando una enfermedad periimplantaria y, fruto de ella,
acabardn por precisar una nueva intervencion”, indicd. Otros estudios (20,23,24) indican

que la prevalencia de mucositis y periimplantitis se sitda en torno al 25% - 45%.

Por otro lado, el implante dental presenta ciertas limitaciones. Estd contraindicado en
pacientes jovenes en edad de crecimiento esquelético y desarrollo dental. La colocacién

de un implante supondria el bloqueo del crecimiento alveolar y provocaria anquilosis



(10,19,25-31). Ademas, el proceso alveolar en el sector anterior continta creciendo
levemente a lo largo de la vida, siendo mas intenso en la segunda y tercera década. El
implante dental no posee ligamento periodontal por lo que no experimenta el
crecimiento progresivo de los dientes adyacentes. Por consiguiente, este permanece
intruido, lo que conlleva problemas estéticos y funcionales a largo plazo

(3,8,11,12,14,17,19,25-28,30,32-34).

Debido a las limitaciones de los implantes y a los numerosos estudios cientificos que
muestran el alto porcentaje de éxito del autotrasplante, se estd observando en los
ultimos anos un incremento de interés en esta técnica clasica (1,6,25,35). Se trata de un
tratamiento conservador que presenta una alta tasa de éxito cuando se realiza en

pacientes bien seleccionados (1,2,25,28,34-36).

- Indicaciones

El autotrasplante es un tratamiento indicado en casos de pérdida dental por
traumatismo, dientes con caries y con prondstico desfavorable, endodoncias fallidas,

dientes impactados o ectopicos, y agenesia (1,3,4,7-13,15-17,19,30,37-39).

El principal motivo por el que se realiza este tipo de tratamiento es por la necesidad de
realizar una exodoncia de un diente con caries extensa no restaurable. El primer molar
permanente es el diente mas comunmente afectado, al ser el primero en erupcionar. Su
pérdida a edad temprana supone la movilizacién de los dientes adyacentes, desajustes
oclusales y una disminucién de crecimiento mandibular del lado afectado
(11,14,16,19,30,35,37,40). En estos casos, estaria indicado el autotrasplante del tercer
molar, ya que este es el ultimo diente en erupcionar y por lo tanto, no suele presentar

patologia (10,16,37,40).



También estd indicado un autotrasplante en casos de pérdida dental por traumatismo.
Habitualmente esto ocurre en pacientes jovenes, por impacto en incisivos centrales
superiores (6,14,16,30-32,36,41). Un diente avulsionado se puede reimplantar en las
primeras 24h, pero pasado este tiempo, o si el diente afectado no se ha recuperado,
podria estar indicado realizar un autotrasplante (14,36). El primer o segundo premolar
inferior suele ser el diente elegido para sustituir al incisivo central, debido a su similar
tamafio mesio-distal (10,13,15,19,27,32). Sin embargo, la eleccion del premolar donante
(primero, segundo, superior o inferior) dependera de la clase oclusal que presente el
paciente (clase I, Il o 1ll) (32). Posteriormente, se realiza una reconstruccion para darle
la forma del incisivo. El espacio provocado por la extraccion del premolar se podria

corregir posteriormente con ortodoncia (14,15,32).

Figura 1. Secuencia de autotrasplante de premolar inferior a incisivo central (19)

Los pacientes con agenesia dental son también buenos candidatos para autotrasplante,
y se les puede plantear este tratamiento como alternativa a la ortodoncia, protesis fija
o implantes. Los dientes mas frecuentemente afectados son el segundo premolar

inferior y el incisivo lateral superior (13,14,16,19,30,36,41,42).



Los dientes ectdpicos también son susceptibles de ser autotrasplantados. Normalmente
se reposicionan mediante tratamiento de ortodoncia, pero en los casos de ectopia

severa, el autotrasplante podria ser un tratamiento mas eficaz (10,13,14,19,39,43).

- Contraindicaciones

Existen ciertas contraindicaciones para realizar un autotrasplante dental: paciente con
cardiopatia congénita u otras enfermedades sistémicas, paciente poco colaborador, sin
disponibilidad para acudir a revisiones, higiene oral deficiente, hueso alveolar
insuficiente, falta de diente donante sano, infeccién aguda o enfermedad periodontal

crénica (1,3,7,8,10,12-14,17,18,35,40).

- Ventajas

Esta alternativa terapéutica proporciona una estética aceptable tanto a nivel coronal,
por tratarse de su propio diente, como a nivel gingival, ya que ayuda a mantener laforma
natural de la encia adherida (9,12,27,32,41). Se puede realizar en una Unica
intervencion, lo que reduce el tiempo de tratamiento. Permite un movimiento dental
progresivo similar al que experimentan los dientes adyacentes, pudiendo realizarse
también un tratamiento de ortodoncia. Tiene capacidad de adaptacion funcional,
preserva la cresta alveolar y propiocepcién del ligamento periodontal
(3,6,8,12,14,15,17,27,28,31-34,40,41,44,45). Provoca una mejor aceptacion que la
protesis o el implante por parte de los pacientes (4,5,11,41). Ademas, es un tratamiento
mas econdmico, por lo que es una buena alternativa para pacientes con pocos recursos
econdémicos (3,4,7,9,11,12,14,32,34,35,41). En la actualidad presenta un prondstico
favorable a largo plazo (2,5,6,18,28,32,40,41,44,46). Y no crea problemas de rechazo,

como ocurre en ocasiones con los implantes (20-22).
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- Desventajas

Diversos estudios indican que es frecuente encontrar reabsorcion radicular
(1,6,7,9,13,15,16,28,32,34,36,43,45,47,48). En ocasiones también puede observarse
anquilosis, necrosis pulpar y falta de cicatrizacion periodontal
(1,6,9,13,15,28,32,34,36,43,45-48). Es necesario que haya un diente donante sano
(inexistente en muchas ocasiones) e idealmente, que no haya excesiva discrepancia de
tamanfio (1,10,48). Es una técnica sensible, en la que puede ocasionarse una fractura del
diente donante al realizar la exodoncia. El autotrasplante supondra la pérdida del diente
donante de su alveolo (1,7,13,32,45-48). Algunos autores (7,9,10,14,15,17,18,28,35,42)
indican que el resultado no es tan predecible como en otros tratamientos, aunque existe

cierta controversia al respecto.

- Factores

Hay factores que influyen directamente en el resultado del tratamiento (9).

La edad del paciente es considerada por muchos autores como uno de los factores
principales a tener en cuenta a la hora de decidir si realizar un autotrasplante dental, ya
gue existen numerosos estudios que indican que se obtienen resultados muy
satisfactorios en pacientes jovenes con la raiz parcialmente desarrollada, mientras que
en pacientes adultos con la raiz totalmente formada existen mas complicaciones
(5,8,9,15,19,23,26,29,37,40,41,43-45,47). Existe sin embargo cierta controversia

(1,11,12,25,26,49,50).

En cualquier caso, la mayoria de los autores (2-4,7,9,12,14,26-28,30,35) coinciden en
gue las probabilidades de éxito aumentan cuando se hace una buena seleccion del

paciente y el tratamiento es realizado por un cirujano experimentado.



El grado de desarrollo radicular es considerado otro de los factores principales que
comprometen el resultado final del tratamiento (4-6,8—
10,13,14,19,25,29,30,36,37,42,43). Estudios muestran que en casos de autotrasplante
de un diente en desarrollo, se obtiene mejor resultado cuando este presenta ¥: o % de
la raiz formada, ya que permite la preservacién de la vitalidad pulpar y la continuacién
de la formacién de la raiz (6-10,13,14,17,19,25,27,32,34,36,40,42,43). A pesar de ello,
frecuentemente se observa una menor longitud radicular por falta de desarrollo de esta
(9,19). Tsukiboshi et al. (11) indican que un diente se considera adecuado para
autotrasplante cuando sus raices tienen la longitud suficiente como para ser
conservadas aunque no se produzca un crecimiento radicular tras realizar el
autotrasplante. Y que este debe realizarse, idealmente, cuando el diente esté en su
maxima longitud pero aun con potencial de regeneracién pulpar (apertura del dpice >
1mm radiograficamente) (11,23,51). También se obtienen buenos resultados al realizar
autotrasplantes con dientes con la raiz completamente formada, aunque estos
necesitan de tratamiento endoddntico (7,10-14,16,19,23,25,27,37,45,47,51). La
literatura publicada muestra una tasa de éxito de aproximadamente 95% en dientes con

apice abierto y 90% en dientes con apice cerrado a 5 afios (23).

La ferulizacion también es determinante en el resultado final. Numerosos autores
recomiendan realizar una ferulizacién semirrigida mediante alambre de ortodoncia
flexible o hilo de sutura cruzada alrededor del diente. Con este ultimo se obtienen los
mejores resultados, ya que la ferulizacién con alambre tiende a producir reabsorciéon
radicular (9,10,15,19,32). Otros materiales también empleados son las férulas acrilicas,

el composite y el cemento quiruargico (9,10,13,18,19,52). Existe controversia respecto al



tiempo que debe permanecer ferulizado el diente en cuestidn, pero este oscila entre 1

— 6 semanas (7,10,13,15,18,23).

Figura 2. A) Ferulizacidn con hilo de sutura (34). B) Ferulizacién con alambre y
composite (7). C) Ferulizacidn elastica con Peripac (18)

Existen numerosas publicaciones que demuestran que existe una mayor tasa de éxito
cuando el autotrasplante se realiza en un alveolo ya existente que en uno creado

artificialmente. Sin embargo, existe cierta controversia al respecto (11,12,14,16,19,49).

Estudios demuestran que se obtienen mejores resultados cuando la extraccién del
diente del alveolo receptor se realiza en el mismo dia del autotrasplante. Cuando esto
no es posible, se debe realizar idealmente en el plazo de un mes. Un periodo de tiempo
mas prolongado supone mayor reabsorcién ésea y menor agarre del diente al hueso

alveolar (11,14,16,19).

A la hora de realizar un autotrasplante, es importante también mantener un buen
suministro de sangre para lograr una buena cicatrizacion. Este sera mayor cuanto menor
sea la distancia entre diente donante y lecho receptor (10,52,53). Lee et al. (53), en un
estudio que realizaron mantuvieron una distancia de entre 0.93 mm y 1.19 mm, con
resultados satisfactorios. No se ha encontrado mas literatura al respecto, por lo que

estos resultados no son concluyentes (53).



Es imprescindible realizar buenas radiografias del diente donante y de la zona receptora
para conocer la cantidad y calidad de hueso disponible, asi como el espacio alveolar,
previo a la cirugia (13,14,17,19,36,42). En caso de que el espacio mesio-distal fuera
insuficiente, seria necesario realizar previamente un tratamiento ortoddntico para crear
espacio (10,13,14). Si no hubiera suficiente hueso vestibulo-palatino, se podria optar por
realizar un injerto de hueso autdlogo (13,14) o trasplantar el diente donante junto con
parte de hueso alveolar que lo recubre (1,19). También debemos estudiar la
profundidad del alveolo y la longitud apico-coronal del diente donante. Idealmente, la
cavidad del alveolo tendrd una profundidad 2mm mayor que la raiz del diente a
implantar y una anchura 1Imm mayor alrededor de toda la superficie de la raiz a
implantar. Cuando el tamafo del lecho receptor sea insuficiente, este se aumentara
mediante el uso de instrumentos rotatorios (pieza de mano y fresas redondas o cdnicas

de gran tamafio) y abundante irrigacién con suero fisiolégico (2,10,13,32,43).

Para realizar satisfactoriamente este procedimiento es necesario, por tanto, conocer al
detalle la anatomia del diente donante, su longitud, y nimero y forma de las raices
(9,14,19,28,32,36). Mendoza-Mendoza et al. (42) explicaban la importancia de realizar
radiografias periapicales ortorradiales previo a la cirugia, aunque la mayoria de autores

recomiendan el uso del Cone Beam Computed Tomography (CBCT) (12,32).

El cirujano debe ser especialmente cuidadoso a la hora de realizar la exodoncia de un
diente para autotrasplante (2,7,10,12,15,19,28,30,32,37,44). Por un lado, es vital no
daiar la estructura del diente, ya que debe conservar las raices y corona intactas. El
cirujano hard uso de botadores y férceps, apoyando estos Unicamente en la corona del

diente, sin aproximarse a la raiz (7,14,19,28,32,48). Por otro lado, es importante



conservar la mayor parte del ligamento periodontal posible del diente donante, ya que
a menudo, estas fibras estdn  ausentes en el lecho  receptor
(2,7,11,13,14,19,32,34,43,44). Pero mantener el ligamento periodontal practicamente
intacto no es sencillo. Una exodoncia quirudrgica, de un diente incluido por ejemplo, es
mas traumatica que una exodoncia simple de un diente erupcionado. Ello supone mayor
probabilidad de dafio al ligamento periodontal, lo que a su vez implica mayor

probabilidad de reabsorciéon radicular infamatoria (11,25,32,37,44,48).

Otro factor clave a tener en cuenta es el tiempo que permanece el diente donante fuera
de la cavidad alveolar (1,2,4,7,10,13-15,17,19,23,36,37,43-45,52,53) debido a que estd
directamente relacionado con la supervivencia de las células del ligamento periodontal
(2,10,13-15,36,37,43—-45). Estudios demuestran que el ligamento periodontal se
mantiene integro cuando el diente donante no excede los 15 - 20 minutos fuera de la
cavidad alveolar. Un aumento del tiempo de exposicidn significa la hipoxia de las células
del ligamento, con la consecuente necrosis, reabsorcion radicular inflamatoria y
anquilosis (1,3,4,15,17,43,44,48,53). Algunos autores recomiendan sumergir el diente
donante en solucién salina (4,7,10,12,13,44), en Solucion Balanceada de Hanks (HBSS)
(3,10,12,44) o el uso de Emdogain (16) para mantener la superficie radicular hidratada
y reponer nutrientes para las células del ligamento periodontal (7,11,12,44). Emdogain
es un compuesto de proteinas derivadas de la matriz del esmalte, que estimula la
proliferacion de odontoblastos, la diferenciacién de osteoblastos inmaduros, y tiene
accion antibacteriana (16). Ademas, en la actualidad disponemos de nuevas tecnologias

gue nos permiten reducir el tiempo de exposicién dental extraoral (33,44).



- Nuevas tecnologias

En las dltimas décadas la ingenieria biomédica ha experimentado gran crecimiento. Los
nuevos avances tecnolégicos han permitido crear técnicas de creaciéon de modelos y
prototipos mediante impresoras 3D. Estas se conocen como CARP (Computer-Aided
Rapid Prototyping) y se utilizan preferentemente para la creacién de férulas para cirugia
guiada, restauraciones protésicas y para visualizar modelos anatémicos. Es por tanto, de

gran utilidad para tratamientos de autotrasplante dental (2,12,15,19,28,43,44,51-55).

Lee et al. (53) describieron por primera vez en 2001 el uso de una réplica en 3D del
diente donante para un tratamiento de autotrasplante (28,33,53). Este fue creado
mediante una Tomografia Computerizada (CT), la cual emite dosis de radiacion elevadas.
En la actualidad, el uso del CBCT reduce considerablemente este efecto negativo (31,33).
El CBCT permite visualizar con precisidon la anatomia del diente donante y el alveolo
receptor, para asi poder elegir el diente donante mds adecuado en cada caso, y

determinar la necesidad de modificar el alveolo receptor (2,7,12,31,32,36,43,52).

Figura 3. Separacion del diente donante en el CBCT para

planificacion preoperatoria (40)



El uso del CBCT junto con una impresora 3D, permite crear una réplica del diente
donante, lo que permite al cirujano planificar la cirugia con antelacidn. La réplica se
utiliza también para comprobar que el diente encaja en el lecho receptor, y en caso
contrario, conformar el espacio sin necesidad de tener el diente donante fuera de la
cavidad oral durante un tiempo excesivo y evitando intentos repetidos de ajuste de este
en el lecho receptor. Esto se traduce en un aumento en la predictibilidad de éxito del
tratamiento  (2,7,10,12,15,16,19,31,33,36,37,40,43,48,52-54).  Algunos autores

(19,36,43,44,51,53) aconsejan crear también una réplica del alveolo receptor.

La réplica del diente donante se realiza habitualmente en resina (2,10,19,43), aunque
algunos cirujanos prefieren el cromo-cobalto (40,43,52,54). Ambos son materiales
relativamente baratos, por lo que no supone un incremento excesivo en el coste total
del tratamiento. Para pacientes alérgicos al cromo, esta la opcidn del titanio, pero a un

mayor coste (40).

Figura 4. A) Réplica en resina (19). B) Réplica en resina acrilica (16)

C) Réplica en cromo-cobalto (52). D) Polimero de almiddn (53)

Otro avance de las ultimas décadas es la criobiologia. El objetivo de la criopreservacion
de tejidos vivos es el de mantener el diente donante durante un largo periodo de tiempo
(12) y controlar el cese de sus funciones bioldgicas a una temperatura ultra baja de entre

-1502 y -1962 (19,25). La criopreservacion dental es de utilidad en casos en los que el



autotrasplante inmediato no es posible, pero se quiere realizar este en un futuro (12,45).
Por ejemplo, cuando se planifica un autotrasplante pero el espacio receptor es pequefio,
por lo que necesita tratamiento ortoddntico previo para aumentar el espacio (25,46).
Cuando se realiza una exodoncia por falta de espacio (19,46) o al extraer un tercer molar

impactado o un diente incluido, para suplir futuras pérdidas dentales (12,45).

Existe controversia en la literatura publicada respecto al efecto de la criopreservacién

en las células del ligamento periodontal y la pulpa dental (25,27,45,46).

También se estdn realizando grandes avances en el campo de la bioingenieria dental,
utilizando células madre y tecnologia de ingenieria de tejidos. El principal objetivo, es
crear érganos capaces de sustituir érganos dafiados y/o perdidos tras una enfermedad
o por envejecimiento. En las Ultimas décadas se han realizado estudios sobre animales,
los cuales proporcionan evidencia de éxito en el reemplazo de un drgano creado
mediante bioingenieria. Ello pone de manifiesto el potencial de la bioingenieria, que en

un futuro podra ser aplicado en el ser humano (56,57).

- Procedimiento clinico-quirtrgico

Se ha descrito en numerosas publicaciones el procedimiento a seguir a la hora de realizar
una cirugia de autotrasplante. Este incluye un estudio clinico y radiolégico exhaustivo,
planificacion del tratamiento, realizaciéon de la cirugia, tratamiento endoddntico y

ortoddntico en caso necesario, restauracion del diente y control (11,19).

Estudio clinico y radioldgico: Se analiza la anatomia del diente donante, la etapa de

desarrollo de la raiz, la posibilidad de adaptacion del lecho receptor y el potencial dafio

al diente donante al realizar la exodoncia (11).



Planificacidn del tratamiento: Ha de considerarse el momento adecuado de extraccidn

del diente donante. En ocasiones, se realiza un ‘autotrasplante inmediato’ (10,11). Es
decir, se extrae el diente del lecho receptor e inmediatamente después se trasplanta el
diente donante. Pero en otras ocasiones, no es posible realizarlo el mismo dia (por
ejemplo, si el paciente refiere dolor por el diente afectado, o si se observa imagen
radioltcida) (11,40). En estos casos, la cirugia de autotrasplante debe realizarse entre la
22 y 62 semanas posteriores a la exodoncia. Demorar la cirugia supone una extensa
reabsorcién 6sea (11). También ha de planificarse el momento a realizar la endodoncia,
si esta fuera necesaria. Esta puede realizarse antes, durante o después de la cirugia

(10,11).

Procedimiento quirurgico: Tsukiboshi et al. (11) y Espona et al. (19) describen la

secuencia a seguir en un autotrasplante convencional (3,11,12,19).

1. Administracién de antibiético una hora previa a la cirugia.

2. Administracion de anestesia local o general.

3. En ‘autotrasplante inmediato’, exodoncia del diente problema previa a la
exodoncia del diente donante.

4. Exodoncia diente donante, y colocacién de este en su alveolo original o en
solucidn salina.

5. Medicién de longitud y diametro de la raiz.

6. Preparacion del lecho ligeramente mayor al volumen del diente donante
mediante fresas quirurgicas redondas a baja velocidad y solucidn salina como
refrigerante.

7. Sutura del colgajo del lecho receptor previo al trasplante.



8. Colocacién éptima del diente donante en el lecho receptor.
9. Ferulizacién.
10. Ajuste oclusal, evitando el contacto con el diente antagonista.

11. Evaluacion radiografica.

Tratamiento restaurador: Cuando el autotrasplante se lleva a cabo en el sector anterior,

el diente donante requiere tratamiento restaurador (11,12,32). El material mas
comunmente utilizado es el composite con técnica directa, debido a su bajo coste y su
buena estética (11,19). Pero también se emplea composite con técnica indirecta o
carillas de porcelana, proporcionando estos el mejor resultado estético (19,32). También
los dientes autotrasplantados endodonciados del sector posterior necesitan
reconstruccién, y para ello se suelen realizar overlays o coronas de disilicato de litio
(1,19). La restauracion suele realizarse entre 6 y 8 semanas después de la intervencidn,
cuando se trata del sector posterior. En cuanto al sector anterior, este debe restaurarse

lo antes posible (12).

Figura 5. A) Restauracién indirecta con carilla de composite (12)

B) Prueba de overlay de disilicato de litio (1)

Seguimiento: Deben realizarse controles periddicos para evaluar la correcta
cicatrizacion periodontal, el desarrollo radicular y detectar posibles complicaciones

(19,32). Se debe comprobar la higiene oral, estabilidad dental, oclusién, recesiones,



bolsas periodontales y reabsorcién radicular (3). Es recomendable realizar tanto

exploraciéon oral como radioldgica durante minimo 12 meses tras la cirugia (32).

Por todo lo anterior y dada la controversia existente, se propuso realizar el presente
Trabajo de Fin de Grado con el fin de dar respuesta a los objetivos descritos a

continuacion.



4. OBJETIVOS

- Objetivo principal

Conocer la tasa de éxito del autotrasplante dental.

- Objetivos secundarios

Establecer las indicaciones del autotrasplante.

Establecer los factores mas relevantes que influyen en el prondstico.

Identificar las posibilidades futuras en el autotrasplante.



5. MATERIAL Y METODOS

1. Estrategia de busqueda

Para realizar el presente trabajo de investigacion bibliografica, se utilizaron las bases de
datos MedLine Complete, Cochrane y Dialnet Plus. La busqueda se realizé entre octubre
de 2020 y febrero de 2021. Se emplearon las siguientes palabras clave: ‘teeth
autotransplantation’, ‘autogenous transplantation’, ‘tooth cryopreservation’,
‘autotransplantation CBCT’, ‘bioengineered tooth’, ‘autotrasplante dental’, ‘diente

autdlogo’.

Se examinaron las referencias de los articulos seleccionados para identificar

publicaciones validas teniendo en cuenta los criterios de inclusidn y exclusién.

Se consultaron también libros disponibles en la Biblioteca CRAI Dulce Chacén de la
Universidad Europea de Madrid, articulos y entrevistas publicadas en una sociedad de
reconocido prestigio como es la Sociedad Espafiola de Periodoncia y Osteointegracion

(SEPA) y se asisti6é a una conferencia del tema en cuestion de esta misma sociedad.

2. Criterios de inclusion y exclusién

Para realizar una correcta seleccién de articulos se limitd el resultado aplicando unos

criterios de inclusion y exclusion.

2.1. Inclusion

-Articulos de revision bibliografica, reportes de un caso, articulos de investigacion,

ensayos clinicos, meta-analisis

-Publicados en revistas y sociedades reconocidas



-Escritos en espafiol o inglés

-Publicados entre 2000 y 2021

2.2. Exclusion

-Sin disponibilidad de texto completo

-Estudios realizados en animales

-Sin contenido relevante al tema en cuestion

*Pese a que en los criterios de exclusion se incluyen los estudios realizados en animales,
debido a que la bioingenieria dental estd actualmente en fase experimental en animales,

se han incluido dos articulos de este campo.



6. RESULTADOS

Tras realizar la estrategia de busqueda en cada una de las bases de datos, se obtuvieron

los siguientes resultados:

MedLine Complete: 345 resultados

Cochrane: 121 resultados

Dialnet Plus: 10 resultados

Se descartaron los articulos repetidos en las distintas bases de datos, y se procedid a
leer el resumen de los articulos restantes. Se eligieron para inclusion articulos de la
ultima década mayoritariamente, y algunos articulos puntuales de la década 2000 —
2009, al tratarse estos de articulos frecuentemente referenciados y de autores de

renombre en el tema en cuestion.

Del examen de las referencias de los articulos seleccionados, se agregaron otros 4

articulos.



Estudios identificados mediante Estudios identificados en referencias
busqueda en bases de datos de articulos seleccionados
n=476 n=4
Total estudios identificados Estudios duplicados
—>
n =486 n =38
Total estudios Estudios sin resumen
disponibles —> n =128
n =448
Estudios posterior al Estudios sin acceso
analisis de resimenes —> atexto completo
n =320 n =98
Estudios completos Incumplimiento de criterios
analizados —> de inclusién
n =222 n =169
Estudios incluidos
n=53

Figura 6. Diagrama de flujo de la revisidn sistematica de datos publicados.

Después de aplicar los criterios de inclusion y exclusidn, se seleccionaron 53 articulos,

cuyas caracteristicas se detallan en el Anexo (Tabla 1).

La mayoria de articulos encontrados son de revision de literatura. Tras haber leido y
analizado los diferentes articulos, se observan caracteristicas diferentes en cuanto al
tipo de paciente (sexo, edad), diente afectado, diente donante elegido, etc. Las
caracteristicas de los articulos de investigacién, reportes de un caso y ensayos clinicos

se detallan a continuacion.

La mayoria de los articulos presentan un Uunico caso clinico con un diente
autotrasplantado. Algunos autores describen varios autotrasplantes realizados en una
misma persona, por ejemplo Anitua E et al. (8). Una minoria de autores presentan

tratamientos realizados a varias personas: Kang JY et al. (17) a 2 pacientes y He W et al.



(52) a 8 pacientes. Tres de los articulos describen tratamientos realizados a un nimero
elevado de pacientes: Jang Y et al. (44) a 96 pacientes, Sugai T et al. (50) a 109 pacientes

y Aoyama S et al. (47) a 259 pacientes.

La mayoria de los pacientes tratados son mujeres y el diente trasplantado presenta un

desarrollo radicular completo.

El motivo por el que se realiza el tratamiento de autotrasplante es diverso, e incluye

traumatismos, agenesias, dientes con caries extensa no restaurable, etc.

El tercer molar es el diente mas frecuentemente autotrasplantado, seguido por el primer

y segundo premolar.

Todos los dientes autotrasplantados con desarrollo radicular completo recibieron
tratamiento de conductos. La mayoria de ellos se realizaron entre una y cuatro semanas
posteriores a la cirugia. Unicamente Zufia J et al. (1) realizaron la endodoncia previa a la
cirugia. Jang Y et al. (44) son los Unicos que realizaron el tratamiento endoddntico y
reseccion apical durante la cirugia de autotrasplante. En los dientes autotrasplantados
con desarrollo radicular incompleto no se realizé en ningln caso tratamiento de

conductos.

Aproximadamente la mitad de los articulos incluidos indican haber utilizado tratamiento
farmacoldgico, coincidiendo la mayoria en la prescripcion de 500mg de Amoxicilina. Jang
Y et al. (44) reducen la dosis a 250mg, Mena-Alvarez J et al. (15) aumentan la dosis a
750mg, y Gupta S et al. (3) incluyen ademas 400mg de Metronidazol al tratamiento.
Sugai T et al. (50) y Aoyama S et al. (47), en cambio, prescribieron Cefditoren Pivoxil (no
indican la dosis). La otra mitad de articulos no indican haber utilizado tratamiento

farmacologico.



Tan sélo cuatro autores afirman haber tenido complicaciones. Gupta S et al. (3)
observaron reabsorcion radicular. Jang Y et al. (44) observaron reabsorcion radicular y
anquilosis. Y Aoyama S et al. (47) y Sugai T et al. (50) observaron reabsorcion radiculary

fracaso en la cicatrizacién del tejido.

El periodo de seguimiento varia entre los distintos casos clinicos, desde los 6 meses a los
14 anos. Verweij JP et al. (40) y Kang JY et al. (17) (en uno de los casos publicados)
realizan el seguimiento mas corto, de tan sélo medio afio. Oh S et al. (51) también
realizan un seguimiento escaso de 8 meses de duracién. Por el contrario, Sugai T et al.
(50), Aoyama S et al. (47), Candeiro GTM et al. (4), Plakwicz P et al. (26), Jang Y et al. (44)

y Mendoza-Mendoza A et al. (42) realizaron un seguimiento de entre 5 y 14 afios.

Se detallan a continuacién las caracteristicas principales de los articulos mencionados.

Tabla 1. Caracteristicas: autores, numero de pacientes, sexo, edad, patologia, diente
ausente, diente trasplantado y desarrollo radicular.

N2 de . Diente ausente Diente Desarrollo
Autores , Sexo Edad Patologia . .
pacientes o patolégico trasplantado radicular
Anitua E et al. (4) 1 Hombre 13 Trauma 11, 12,13 25, 35, 45 Incompleto
Hombre/ Entre ler molar/
Aoyama S et al. (5) 259 Mujer 12-73 N/A 20 molar 3er molar Completo
Armstrtzrzi)g beticlh 1 Mujer 35 Caries extensa 47 48 Completo
Ataol M et al. (3) 1 Mujer 35 Diente retenido 13 13 Completo
Cande;:'o(sG)TM et 1 Mujer 23 Caries extensa 47 48 Completo
Pulpitis
irreversible,
Gupta S et al. (4) 1 Mujer 27 periodontitis 37 38 Completo
apical
sintomatica
Hombre/ Entre

He W et al. (4) 8 Mujer 23 .32 N/A ler molar 3er molar Completo
Intra JBG et al. (4) 1 Mujer 13 Agenesia 22 44 Incompleto

Jang Y et al. (5) 9% AT N/A N/A N/A Completo

Mujer
. Fractura durante
Kaku M et al. (11) 1 Mujer 24 v emdleetimies 36 14 Completo




Reabsorcion

reabsorcién 6sea

Kamio T, Kato H 1 Mujer 27 X 37 38 Completo
radicular
28// Caries extensa //
Kang JY et al. (5) 2 Hombre 43 Periodontitis 37// 15, 16 18 Completo
apical crénica
Mena-Al
enaal ‘zz;e“ et 1 Hombre 18 Diente retenido a7 48 Completo
Mendoza-
Mendoza A et al. 1 Hombre 10 Trauma 11 44 Incompleto
(2)
Paulser;zl-;U Lkl 1 Mujer 11 Trauma 11 45 Incompleto
Plakwicz P l.
a WI:;) eta 1 Mujer 19 Agenesia 12 28 Incompleto
Caries extensa,
Soram O et al. (9) 1 Mujer 17 pen;;z::'tls 37 38 Incompleto
sintomatica
Molares Molares
. Hombre/ Entre ! !
Sugai T et al. (7) 109 Mujer 11-75 N/A pre.m<.)|fares e pre‘mc‘)ljdres Completo
incisivo e incisivo
V ijJp . .
e""’e'(';) eta 1 Mujer 19 Trauma 14, 36,37 18,38,48  Incompleto
ZufiaJ et al. (3) 1 Mujer 35 Furca, 47 48 Completo

Tabla 2. Caracteristicas: autores, tratamiento quirurgico realizado, tratamiento endoddntico y
antibiotico, periodo de seguimiento, complicaciones y tasa de éxito.

Autores

Tto quirtrgico

Tto
endoddntico

Tto
antibidtico

Seguimi

ento iones

Complicac

Tasa de
éxito

Preparacidon del lecho receptor,
exodoncia del 35, trasplante en

sutura y ferulizacion

11 izacion. D icili -
Anitua E et al. (4) alveolo 11, fe’rullz.aa.on 0S No Amoxicilina 3 afios No 100%
meses después, siguiendo la 500mg
misma secuencia, el 45 en 12y
el 25en 13.
Reabsorci
Exodoncia de diente donante, Tres [o]4]
Aoyamass et al. (5) preparacion del lecho recept‘or, semarlas Ceffiltoren 5 afios radicular, 849%
transplante, sutura del colgajo y después de Pivoxil fracaso
ferulizacion la cirugia cicatrizaci
on tejido
Exodoncia del 47, exodoncia del
Armstrong L et al 48, preparacion del lecho Una semana
' ’ después de N/A N/A No 100%
(2) receptor, trasplante y L
o la cirugia
ferulizacion
Colgajo mucoperidstico
palatino, exodoncia del 63, Una semana
Ataol M et al. (3) exodoncia del 13, preparacion después de N/A 1 afio No 100%
del lecho receptor, trasplante, la cirugia
sutura del colgajo y ferulizacion
Exodoncia del 47, exodoncia del Tres
Candeiro GTM et 48, preparacion del lecho semapas Amoxicilina 3 afios No 100%
al. (5) receptor, trasplante y después de 500mg
ferulizacion la cirugia
Exodoncia del 37, exodoncia del
Gupta S et al. (4) . ptor, € después de g 1,5 afios on 100%
interferencias oclusales Ia cirugia Metronidaz radicular
extraoralmente, trasplante, g ol 400mg




Exodoncia 1er molar en cita
previa. Preparacion lecho

Posterior a

Entre 1

He W et al. (4) receptor, exodoncia diente L N/A o No 100%
la cirugia y 4 afios
donante, trasplante y
ferulizacion
Preparacidn del lecho receptor,
Intra JBG et al. (4) exodoncia del 44, trasplante, No N/A 2,5 afios No 100%
sutura del colgajo y ferulizacién
Exodoncia, preparacion del Reabsorci
lecho receptor, exodoncia Durante la Amoxicilina o 6n
LY GRELL () diente receptor, endodoncia, cirugia 250mg 12 afios radicular, 68%
trasplante, sutura y ferulizacion anquilosis
Exodoncia del 36, preparacion Dos
Kaku M et al. (11) del Iec?ho rece.ptor, trasplante de sema'nas N/A 3 afios No 100%
diente criopreservado y después de
ferulizacion la cirugia
Exodoncia del 37, preparacion Dos meses
Kamio T, Kato H del lecho receptor, exodoncia después de N/A 1 afio No 100%
del 38, trasplante y ferulizacion la cirugia
Cuatro
Exodoncia, preparacion del sema’nas
lecho receptor, exodoncia des.puels de Amoxicilina 6 meses o
ezl diente receptor, endodoncia, iz 500mg e e Lo
o Dos meses
trasplante, sutura y ferulizacion
semanas
después
Exodoncia del 47, exodoncia del Dos
Mena-Alvarez J et 48, preparacion del lecho sema’nas Amoxicilina 2 afios No 100%
al. (4) receptor, trasplante y después de 750mg
ferulizacion la cirugia
Mendoza- Colga.j&’) mucoperidstico, o
Mendoza A et al. preparauo.n de.I lecho receptor, No Amoxicilina 14 afos No 100%
@) exodoncia diente dona.nte.,l 500mg
trasplante, sutura y ferulizacion
Exodoncia del 11, exodoncia del
Paulsen HU et al. 45, preparacion del lecho No N/A 4 afios No 100%
(2) receptor, trasplante y
ferulizacion
Exposicion del molar sin
erupcionar, colgajo
Plakwicz P et al. mucoperidstico en zona o
.. No N/A 9 afos No 100%
(2) receptora, preparacion del lecho
receptor, exodoncia, trasplante,
sutura y ferulizacion
Exodoncia del 37, preparacion
del lecho receptor, exodoncia Amoxicilina
Soram O et al. (9) B, (e, GV No 500mg 8 meses No 100%
ferulizacion
Reabsorci
Exodoncia de diente donante, Tres [o]4]
Sugai T et al. (7) preparacion del lecho recept.or, semapas Ceffiitonjen 5 afios radicular, 84%
transplante, sutura del colgajo y después de Pivoxil fracaso
ferulizacion la cirugia cicatrizaci
on tejido
Exodocia de 14, 36y 37,
preparacion de los lechos
Verweij JP et al. receptores, exodoncia de 18,
(3) trasplante, exodoncia de 38, No b2 S No LUt
trasplante, exodoncia de 48,
trasplante y ferulizacion
Colgajo mucoperidstico en
dientes 47 y 48, exodoncia del Dos dias
Zufia J et al. (3) 47, preparacion del lecho antes de la N/A 2 afios No 100%
receptor, exodoncia del 48 y cirugia

ferulizacion




7. DISCUSION
El autotrasplante dental es una técnica quirdrgica que se realiza desde hace
aproximadamente un siglo. Sin embargo, no es un tratamiento de eleccidon para muchos

profesionales (15,18). Ello puede ser debido a:

-Falta de formacién en la Facultad de Odontologia, tanto en estudios de Grado como en

Postgrado.

-Falta de informacién sobre autotrasplantes dentales en libros de texto.

-Falta de conocimiento por parte del profesional, por lo que realiza el tratamiento

mediante ortodoncia, prétesis o implantes (18).

Existen, sin embargo, algunos autores con una amplia experiencia realizando este tipo
de intervencién, como son Andreassen, Tsukiboshi, Plakwicz, etc. A pesar de haber
publicado muchos articulos, la mayoria son de baja evidencia cientifica. Se trata de

opiniones de expertos, que comparten su experiencia mediante reportes de casos (23).

Los distintos autores tienen diferentes criterios a la hora de realizar el tratamiento, por

lo que existe cierta controversia sobre la técnica y la predictibilidad de resultados.

La edad del paciente es considerada por muchos autores como uno de los factores
principales a tener en cuenta a la hora de decidir si realizar un autotrasplante dental.
Afirman obtener resultados satisfactorios en pacientes jovenes con la raiz parcialmente
desarrollada, y mas complicaciones en pacientes adultos con la raiz totalmente formada
(8,15,19,23,26,29,41,44,47). El Dr. Plakwicz (39), en una entrevista para Best Quality
Dental Centers, afirmaba que la tasa de éxito puede alcanzar el 90% en pacientes

jévenes . Otros autores, sin embargo, indican que la técnica del autotrasplante ha



progresado en la Ultima década, y hoy en dia se pueden conseguir resultados predecibles

tanto en pacientes jévenes como en adultos (1,11,12,49,50).

lgualmente, existe controversia respecto al momento iddneo para realizar el
tratamiento de conductos (10,13,23). Algunos autores afirman que este puede
realizarse antes, durante o después de la cirugia. Otros autores, argumentan que este
se debe realizar en las 2 6 3 semanas posteriores a la cirugia, cuando ha tenido lugar la

cicatrizacion periodontal inicial (10,15,25).

La mayoria de los autores (3,4,14,26,35,55) coinciden en que las probabilidades de éxito
aumentan cuando el tratamiento es realizado por un cirujano experimentado. El Dr.
Jakobsen (29), sin embargo, discrepa. En su reciente articulo “Autotransplantation of
premolars: does surgeon experience matter?”, investiga la influencia de la experiencia
del cirujano en el resultado del tratamiento. Sus resultados concluyen que la tasa de

éxito alcanza el 95% tanto en cirujanos senior como en cirujanos junior.

Numerosos autores (11,14,16,19) explican haber una mayor tasa de éxito cuando el
autotrasplante se realiza en un alveolo ya existente que en un alveolo creado
artificialmente. Yu et al. (49), por el contrario, afirman no existir tal diferencia. En 2017
realizaron un estudio en el que comparaban los resultados clinicos a largo plazo del
autotrasplante del cordal maduro en alveolos creados artificialmente y en alveolos

existentes. No observaron diferencias significativas (12,23,49).

La necesidad de ferulizar el diente autotrasplantado es otro tema controvertido entre
diferentes autores (10,13,23,43). Algunos (10,13,15,23,43) consideran que la
ferulizacion induce necrosis y reabsorcidn radicular, por lo que la desaconsejan. Otros

(10,13,43) aconsejan la ferulizacién para reducir la movilidad del diente en el nuevo



lecho. Igualmente existe controversia entre el tiempo que debe permanecer el diente

ferulizado y el tipo de material mas apropiado (7,10,13,15,43).

Respecto a las técnicas mas actuales, como la creacién de una réplica del diente
donante, diversos autores afirman que esta es razonablemente precisa. Sin embargo,
Lee et al. (53) y Sokolowski et al. (54) en sus ensayos clinicos percibieron pequefias
discrepancias en algunos casos. Ello les supuso cierta dificultad para insertar el diente

donante en el lecho receptor, lo que aumenté el tiempo extra oral del diente (12,53,54).

Otra técnica actual es la criopreservacion dental. Temmerman et al. (25) afirman que la
criopreservacién no tiene efectos negativos sobre el ligamento periodontal, por lo que
el prondstico del tratamiento es similar al de un diente autotrasplantado y
endodonciado. Autores como Kaku et al. (46), Paulsen et al. (27) y Osathanon (45), por
el contrario, indican que en ocasiones el diente autotrasplantado criopreservado
presenta anquilosis o reabsorciéon radicular debido a un dafio en el ligamento
periodontal ocasionado por la formacidn de cristales de hielo en las células de este.
Segun Osathanon (45), este efecto es remediable realizando una congelacién lenta del
diente. Respecto al efecto de la criopreservacién en la pulpa dental, algunos estudios
indican que la vitalidad pulpar se mantiene mientras se realice la criopreservacién
inmediatamente después de la exodoncia (25,46). Otros autores (25,45) afirman que la
criopreservacién no protege la pulpa, por lo que siempre serd necesario realizar un
tratamiento de conductos. La autora del trabajo no ha encontrado articulos sobre la

criopreservacién de dientes inmaduros.



8. CONCLUSIONES

1.La tasa de éxito del autotrasplante dental es de un 90%.

2.El autotrasplante esta indicado en casos de pérdida dental por traumatismo, dientes
con caries y con prondstico desfavorable, endodoncias fallidas, dientes impactados o

ectodpicos, y agenesia.

3.Los factores mas relevantes que influyen en el prondstico son la edad del paciente, el
grado de desarrollo radicular, el tiempo que permanece el diente donante fuera del
alveolo, el estado del ligamento periodontal, y el tiempo y tipo de ferulizacion del diente

autotrasplantado.

4.Las nuevas técnicas de bioingenieria de regeneracién dental que estan actualmente
en desarrollo contribuirdn sustancialmente en el tratamiento, al poder desarrollar

drganos dentales in vitro sin necesidad de utilizar un diente del paciente.

A pesar de haber muchos articulos publicados sobre el autotrasplante dental, la mayoria
son de baja evidencia cientifica. Se trata de opiniones de expertos, que comparten su
experiencia mediante reportes de casos. La mayoria de autores presentan un solo caso
clinico de un autotrasplante. Igualmente, la mayoria de los casos clinicos analizados
muestran una tasa de éxito del 100%, lo que indica una falta de publicacién de casos
fracasados. La autora del trabajo no ha encontrado estudios comparativos entre

autotrasplante dental e implante.
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Autotransplantation of third molars with completely formed
roots to replace compromised molars with the computer-aided

rapid prototyping
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1 | INTRODUCTION

2 well

| Zi-yu Ge DDM ©

d srpical procedure involvieg

| Xiao-hui FuMDS | Yan-zhen Zhang MDS

Abstract
Objective: To describe a method to fabricate donor tooth replica to assist surgeons
in preparation of recipient socket during tooth autotransplantation.
MNMMAWdEWm:hNMM
transplanted with third molars using computer-aided rapid prototyping ICARP) tech
Surgery time and extra-aveclar Sme were documented. Postoperatively, the distance
m“dwmuumummmmd
P pain ] wars assessad with visual analog scale at day 1, 3 and 7.
Resulits: From 28 clinical cases, the average extra-alveolar time and surgery time
were 2.5 minutes (21.3) and 44 (26.8), ively. P ly, the
average distance between cenvix of transplanted tooth and the alveclsr wall was
0.87 mm {£0.15) at the mesiak-cervix, 0.95 mm (£0.17) at the distal-cervix, 0.88 mm
(+0.1B) at the buccal-cervix and 0.95 mm (£0.13) at the lingual-cervix. The value of
wdaﬂqsdemwmhn&vlwﬁyl
Conclusions: CARP is a refiabl hnique for fabri of tocth ke surgical rep-
ficas in conventional austotransplantation.
damage, and consequently increased the survival rate of tooth autotransplantation.

KEYWORDS
ciptal dentistry, end ¥ techaclogy. orl surgery, pain

among different studies, but tooth austotareplantation generally
yields 2 satistying dorg-torm cutcomes.” A recent study conducted by
Verwel] reported that the survival rate and success mate of

trarcplantation of a tooth from its original position into a surgically
prepared recipient site within the same individual, has been over-
looked 36 an altemative to replace a ggnificantly compromised tooth.*
In contrast to other popedar oral rehabilitation alternatives such as
dental a Aty tooth with intact peri-
cdontal (PDLs) could new alveokir bone fomation
and establish a new occlusion which allows it to function like 3 healthy
tooth.? Due 1o lack of and By accepted suc-
oess criteda, it Is difficult to compare the success rate and survival rate

tansplanted teeth were 79% to 100% and 57% to 100%, respectively,
further provieg its relability a5 a treatment option.*

The longevity of the trassplanted tooth coudd be influenced by
various factors such as case selection, atraumatic tooth removal, and
vitality of POL, among which the preservation of the healthy POL cels
and good tissue adaptation is the most critical factors to consider in
the healing of autotransplanted tooth™* These factoes may be

d to several factors inckading the number of
fitting attempts of the donor tooth, distance between donoe tooth

J Esthet Restor Dent. 200032265271,

wbryorsbrad B eary. com/joumal {ord
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Autotransplantation

Sandeep Gupta, Munish Goel, Gurmeet Sachdeva, Bharti Sharma, Divye Malhotra®
Drepartments of Conservative Denciscry and Endodontics and 'Oral and Maxillofacial Surgery, Himachal Dencal College, Sunder Bagar,

Himachal Pradesh, India

Abstract

Aulogencus soath transplontaticn refers so the reposifioning of out
formed recipiend site to neploce missing feeth due o congenital

ous beeth in onother ooth extrocfion site or o surgioally
oemity, groesly decoyed corious ieeth, mobile testh due 1o

pericdontal desose, tseth losi due to frouma, endodontic Fail e or ony other reason when a suiloble donor foath & ovoilable.
This is o cose report of outotronsplartation of impocied #38 with complete root formation info the edroction sile of grossly
decoyed, unrestoroble #37 with 1B months follow.-up showing ewcellent periopicol healing and sooth stabiityg In cutogenous
toath trarsplantation, even # the donce's tooth has complete root formation, a high success rate can be ochieved if the coses
are selected and treated propery. Chances of root resorption ore there becouse of necratic pulp and perodoriol imitotion
during monipulotion. However, auogenous foath tronsplandation showld always be corsidered as o good treotment modality

in feasible coses.

Keywords: Autctronsplaniotion; missing teeth; roat resorpfion

INTRODUCTION

Tooth transplantation is the surgical repositioning of a tooth
from one site to another. It is cdassified into autogenous,
homogenous  and  heterogensous  trandplantation.  In
autogenows transplantation, the tooth from one socket
B nserted into another socket in the same person. In
homogenous transplantation, the donor and recipient
are of same species, and if the donor and the recipient
are of different species, then it S called heterogeneous
transplantation.!'|

Autotransplantation refers to the repositioning of an
autogenows erupted or unerupted tooth from one site
1o another in the same individual ¥ Review of dental
literature shows that one of the first descriptions of
autogenic ransplantation of teeth was given by a Swedish
Dental Surgean Vidman far back in 19157 Impacted
maxillary canines were the teeth tradiionally seledted for

Adlelress For comespondence:

Dr. Munish Goel, Depanment of Conservacive Dentistry
and Endodaontics. Himachal Denl College, Sunder Nagar
Himachal Pradesh, India.

E-Mail: gorcimuni?d 12 gmail oom

Date of submission: 14062015
Review completed = 30008 2015
Drate of acceptance : 2109, 2015

tramdplantation &8 they played a key role in dentofacial
esthetics. Premolars amed mandibular third maolar teeth
were also successfully transplamted.

Autotransplantation & indicated  in  trasmatic  wooth
lods, fumors, congenitally missing teeth, teeth with bad
praggnosis and in case of developmental anomalies of teeth.™
This procedure i3 cost effective and also results in better
functional adaptation and presenvation of abealar ridge.™
The success rate of autotransplantation varies from 74% to
100%, respectively ™ Autotransplantation is contra-indicated
in patients with cardiac anomalies, poor oral hygiene, lack
of sell-motivation and insulicient sleolar baive suppart.

Autedransplantation  has an  important role in the
replacement of missing teeth of young patbents due to the
contramndication of osseaintegrated implants for them.
The auto transplanted tooth has the capacity for the
preseraation of alveolar ridge amd Runctional adaptation,
which is very important and advantagesus in comparsSon
to odseointegrated implants that are stationary and do not
erupt, resulting in infraoechsion

This i i iopen access antacke distrduted undsr the tems of the Cezalive
[« Anriution- Mol 1ShareAlike 30 Licsre, which
alloss s irthers boeemin, Dwesk, nd buikd upon The work mus-commeseially,
i lomg s the anthie i oo and the new seons e ool mds
the idenlical ems
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Eight-year follow-up of autogenous tooth transplantation
involving multidisciplinary treatment
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Abstract: Although autogenous tooth transpl

tion is a widely reported procedure, its success is
dependent on 2 ber of factors. Here we deseribe
the surgical technique, endodontic treatment and
rehabilitation employed for a patient in whom a lower
right third molar was transplanted to substitute an
adjacent second molar with extensive caries. During
an R-year follow-up period, normal periodontal
healing was observed and no infection, ankylosis or
progressive resorption occurred. It may be luded

a prepared socket (1), Autogenous tooth wransplanta-
uon 15 mdscated for cases of dental-alveolar trauma,
extensive caries with root involvement, tooth agenesis,
utrogenic complications and cases where the patient's
socioeconomae condition precludes affordable prosthetic
rehabalitation (1,2).

The success of austogenous woth transplantation

lepends on the mtegrity of the periodontal ligament, and
1s also influenced by surgical expertise so that the extent
of t as well as the period of extra-alveolar tooth

that transplantation of a third molar is a practicable
approach for replacement of a lost permanent toath,
with restoration of esthetics and function.

(J Oral Sei 57, 273-276, 2015)

Keywords: autogenous transplantation; dental
restoration; oral surgery; root canal therapy,
tooth rehabilitation.

Introduction
Tooth transplantation is a means of replacing a lost or
missing tooth by transfer of an existing woth to the
socket previously occupied by the missing tooth, or to
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D de D ; Foculdade de Odoatol
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exposure, are minimized. Additional factors influencing
the success of woth transplantation include absence of
penodontal lesions and acute infection m the recipient
socket (2,3).

Autogenows transplantation tends to be more successful
when it involves teeth with completely formed roots
rather than tooth germs with incomplete root formation,
but it has become established as a practicable alterative
o toth loss (4). Some authors have emphasized the
mportance of multidisciplinary planning for achieving
higher success rates in terms of esthetics and function
(2-5).

Here we report a climcal case of autogenous trans-
plantation mnvolving a tooth with a complete root, for
which a Itds ;:.!;..m'y appr h was ad P d mn
otder to promote woth rehabalitation, and discuss some
of the imy factors infl ing the success of ths
technique.
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AUTOGENOUS TRANSPLANTATION OF AN IMPACTED MAXILLARY

CANINE: A CASE REPORT
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Abstract

Maxillary canines play a vital role in dental and faclal
appearance, arch development and functional occlusion.
When surgical exposure procedures can not be performed
due to surgical or orthodontic contraindications or the
patient does not accept the treatment, autotransplantation
should be considered. A 35 year-old woman with a
compliant of maxillary primary canine decay and impacted
maxillary canine addressed the medical office. A palatal
mucoperiosteal Bap was clevated. The primary canine
tooth and the permanent canine were gently extracted. A
new socket with appropriate size and position with the
permanent canine was prepared with implant surgical
dnlls. Then, the tooth was correctly positioned and
splinted. The centric and lateral mandibalar movements
were checked. After 1 week, root canal treatment was
performed. Atone-vear follow-up, no clinical mobility was
observed and the patient did not report any intraoral pain
and discomfort.

Keywords: autogenous transplantation,
awtotransplen tation, impacted maxillary carire

1. INTRODUCTION

The term of tooth transplantation is defined
as the transfer of a tooth from one site to another,
in the same person or from one person to another.
Autotransplantation is described as the transfer
of an embedded or impacted or erupted tooth to
the extraction sites or into surgically prepared
sockets, in the same person [1]. The maxillary
canines are the second most frequently impacted
teeth after third molar teeth and also the most
frequent in the anterior area [2]. This situation
appears as the maxillary canines develop deep
within the maxilla and the eruption path to travel
is longer compared with any other tooth [3).
Various treatment options are available.

Autotransplantation is one of the preferred
options for an impacted maxillary canine. The
reasons for autotransplantation of a canine tooth
are to improve the aspect of the mouth, to
complete the upper arch, to prevent drifting of
other teeth and to avoid the need for fixed
prosthesis [4]. After autogenous tooth
transplantation, periodontal healing involves a
periodontal ligament along the root surface and
the alveolar part of the periodontal ligament in
the socket [5]. The aim of this case report is to
present the autogenous transplantation of an
impacted maxillary canine tooth.

2. CASE REPORT

A 35 year-old woman was referred to the
Atatirk University, Faculty of Dentistry,
Department of Oral and Maxillofacial Surgery,
with a chief compliant of maxillary primary
canine decay. The radiological examination
revealed the presence of an impacted maxillary
canine (Fig. 1).

Fig. 1. Preoperative panoramic radiograph
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Success Rate of Autotransplantation of
Teeth With an Open Apex: Systematic
Review and Meta-Analysis

Claedia Atala-Acevedo, D08, * Jaime Abarca, DS, Mo,
Mavia José Martinez-Zapata, MD, P, 1 Jaime Diaz, DS, | Sergio (fate, DS, PhiD,
and Carlos Zaror, DS, MScT

Crisbdark

Purpose: The aim of the present study was 1o determine the success rate of sutotransplanted permanent
teeth with an open apex and o identify the most influential prognostic factors.

Materials and Methods: A sysiematic search of the MEDLINE, EMBASE, LILACS, and SciFLOy databases
wis conducted for January 199490 to August 2015, The study eligibility criveria were primary soudies thar had
evaluared patients with autotrans plantation with an open apex, with or withour preparation of the socket,
and a minimum of 12 months of follow-up. The principal outcome was the sucoess fate of AULTIS-
planted teeth with an open apex. Two of us independently performed the selection process and data
extraction. The Effective Public Health Practios Project's Quality Assessment Tool was used for the quality
assessment of the studies. The odds ratio (OR) was calculated, with the 95% confidence interval (CIL
Results: A total of 21 studics were included in the present analysis. Of the 21 studies, 10 wene retrospec-
nive and 11 were prospective. All the studies were of weak methodologic qualite. The overall suceess fate
wias BUU6HY, the survival rare was 98.21%, and the mean follow-up period was 6 vears, § months (standard
deviation 5.81 years). Among the prognostic factors analyeed, the premolars had a lower failure risk than
did the myodars (OH, 046, 95% C1, 0.25 w 0.84). The stage of development of the root and the autotrans-
plantation recepror site showed no staristically significant differences.

Conclusions: The overall success rate and survival were high, despite the methodologic limitations of
the included smdics. Further study is neoded of the prognostic factors that influence the success of auto-
rransplantation with an open apex.

© 2006 American Association of Oral and Maxillofacial Surgeots

J Oral Maxillofac Surg T5:35-50, 2017

The congenital absence of permanent eeth or their
loss in children and adolescents is pariculardy chal-
lenging because the rehabilitation must adapt w the
growth and changes in the oral region.” OF the existing

rreatment alternatives for ooth feplacement, auto-
mansplantation s a therapy  that has  received
increasing amention in fecent years, bocause it pro-
vides a vital periodontium and continuows skelenal
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Autotransplantation of third molars: a literature review
and preliminary protocols

Lucia Armstrong, *' Claire O'Reilly*? and Bilal Ahmed:
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companed o altam atke technigues such o

selection ramains a key fackor in
the sucras of aulotrarcplantad weath.

Thare & ro 56t o dafined protoced in the Meratua
ralating to the asivtranplantation technicgus of
ravies peoancol

casenintegratad implants.

Abstract

Tooth autotransplantation (the movement of a tooth from one site to another in the same person) is a technique with a
history dating back many centuries. However, the use of third molars as donor teeth is perhaps less well-recognised and less
documented. A review of the current literature was undertaken with particular attention to the use of the third molar as the
donar tooth. The selection process, swrgical procedure and follow-up pathways were summarised in the review. Appropriate
patient selection was found to be a key factor in the swccess of the technigue. Other prognostic factors were also disoussed.
The findings from the available literature suggest that autotransplantation is a viable and cost-effective technigue. However,

the Iiterature relating to the use of third molars as donor teeth for autotransplantation is imited and there are currently
nao evidence-based guidelines or protocoks relating to the technique. This paper discusses the literature and protocols the
authors implement for autotransplantation of wisdom teeth.

Introduction

Tooth autotransplantation can be defined
as the planned movement of a particular
tooth from one site to another within the
same patient.' The wider umbrella term
of tooth transplantation dates back to the
days of Ancient Egypt, where it has been
reported that slaves were forced to donate
their teeth to Pharachs.* Furthermore, and
perhaps dioser to ome, Scottish-born dentist
John Hunter in the late 1700s & reported to
have popularised the, now eyebrow-raising,
practice of transplanting teeth into the
maouths of the wealthy from poorer members
of society for the right price. This practice

'DCT in Pasdiaic Dendsary, Bimingham Childsas's Hospital
4&CF in Pasafiatric Dastsiry, Eamingbam Danial Hogpial and
Schoal of Dunttary, Spedaie in Oral Sungary, Bimisgham
Dastal Heepital asd Schoal of Deniary.

“Cormsponding arhers: Luda Ammeirong and Clai ORedly
Email hicia armeong @i ret and clise ol iy HEnh e
Falerved Faper.
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was documented by Hunter in The Natural
History of Homan Teeth and was exploited
by other dentists of the time ' These accounts,
it accurate, would be examples of intra-
species homogenous tooth transplantation.
The method of astotransplantation was first
well-documented in 1956 by Hale et al.,
and much of the methodology remains
the same today.' The technigue is more
commonly used in paediatric dentistry,
typically utilising partially formed open apex
premalars to replace poor prognosis or absent
antersor teeth.*

Malar tooth astotransplantation also dates
back over half a century, with specitically
third molar autetransplantation providing
an alternative option to replace a missing or
hopeless prognosis first or second molar*
whether this is due to caries. persodontal
disease or otherwise. The dassical indications
for autotransplantation include premature
or traumatic tooth boss, impacted, ectopic
ar m:i.m'ng teeth, tumours, i:lms,enic imjury
and those with a poor prognosis;” the latter
being, arguably, the most commaon case study
presented in the literature for third molars.

Clinical technique

The clinical considerations for the technique of
third maolar autotransplantation can be briefly
wvisited by describing a 35-year-old female who
attended Birmingham Dental Hospital. She
presented with a carious lower right second
molar (47) and a mesially impacted, partially
erupied, sound bower r.ighl third meolar (48}
with complete root formation. The suitability
of both the extraction site and donor tooath
were assessed and determined as appropriate
{the factors to consider will be detailed later).
The patient was well-motivated, medically fit,
had excellent oral hygiene and an unrestored,
otherwize well-maimtained, demtition.

The 47 was extracted before the 48, The 48 was
provisscmally left in sihe whille the 47 donor socket
site was prepared. This invohves the removal of
remaining inter-radicular bone and debris which
may hinder location of the transplant. The 48
was then autotransplanted to the donor socket
and the occlesion checked. Following surgery,
the 48 was splinted to the adjacent tooth and the
soft tissue sutured at the point of the imerdental
papilla. The patient was followed up with a
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CASE REPORT
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Tooth autotransplantation as a pillar for 3D regeneration of the
alveolar process after severe traumatic injury: A case report
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KEYWORDS

1 | INTRODUCTION

In dental traumatology, the loss of teeth and the supporting alvealar
bone in children compromise the proper development of maxillofacial
structurss and abso limi the solutions that can be offered. Bone regen-
eration procedurss may help in restoring the bone volume; howewver,
the absenoe of testh can Emit the growth and functional adaptation
of the maxillofacial structures with the umwanted outcome of facial
disharmory. The anbndatic healing of csseointegrated implants may
result in infraccclusion.!

Tooth sutctransplartation refers to the transfer of a tooth in the
same irddividual from cne site in the mouth to an extraction socket or
a sungically preparsd site? The procedure is gererally carried out in
young patients with agenesia, dental trauma or destructive caries in
mealars without complete oot formation.®™ & success rate of almost
#8% has been reported when teeth are ataumatically transplanted
and the extraoral time is kept to a minimum. > Hoeeever, it s contra-
indicated in patients with cardiac anomalies, poor oral hygiene, leck of
self-mativation and insufficient ahveclar bone "

‘When corsidening the above, the combination of teeth lozs and al-
weolar bone loss limits the treatment alternatives that can be offered to

In dental traumatology, the loss of teeth and the supporting alveolar bore in children
compromise the proper development of masllofacial structures and also limit the so-
lutions that can be offered. In this case report, multidisciplinary management is de-
scribed of a child with a significant loss of alveolar bone and associated teeth due to a
traffic accident at & years of age. The management imolved staged teeth autotrans-
plantation into surgically prepared sites with bone expanders, orthodontic treatrent
and dental implants. The 30 regeneration of the alveolar process was successfully
stimulated by teeth autotransplantation. At the d-year follow-up wisit, evaluation of
the autotransplanted teeth and the implants indicated a successful sutcome for the

autotransplamtation, dental trauma, tooth

patients. This cas= report describes the multdisciplinany managsment
of a child with comglete lozs of the alveclar process and assocated
teeth due to a traffic acodent. The management of this case meatved
tooth autotr ation. orthodantic t ared dental implants.

2 | CASE REPORT
In Oetober 2011, a 13-year-old male pati=nt presented with the loss
of bone wolume in the fight maxilla together with the loss of all teeth
from the wpper right laberal incisor to the upper right first molar 5 2
corsequence of a traffic accident at B years of age. Avubsion of the
upper left lateral incisor and the upper fight central incisor was also
reported. In the maodlofacal surgery unit of a hospital, the wpper right
c=ntral incsor was mistakenty replanted in the pesition of the upper
l=ft lateral incizor. In addition, the upper keft central incisor had frac-
tured [Figure 1. The history revealed that the upper central incisors
rec=ived endodontic treatment and the upper left central ncisor was
ako recorstructed (Figure 1).

Clinical and radiographic examination indicated that the two uppesr

central incisors had poor prognosis as a result of root resorption and

214 | £ 3007 Juhe Wikey & Sons AJE.
[Pubdliched by Johe Wiley & Sons Lid
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Tl Onl Bewest (2005) 1:1157-1179
DA 10U1007/ 500 784-01 5-1473-9

REVIEW

Autotransplantation of teeth in humans: a systematic

review and meta-analysis
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Ahstract

(Myectives The aim of this myvestigation was o assess the
currently available evidence comcemning the complications
and rizsk factors influencing the outcome of
autstransplantation of teeth i bumans.
Muteriels ard methods Electronic searches were conducted o
identify mandomized controlled and prospective clmical mrals.
Risk of bias within studies was assessed with the Downs and
Black tood. Randome-effects meta-aralyses were conducted io
pool the adverse event mies and relatnve risks with their 95 %

shadies; 413 teeth; relative risk 0.3; 95 % confidence imerval
0.2-0.6)

Canclusisnr Due to the small sumber of the contributing
shudies, their methodological lmmitatsons, and the beteroge-
neous resubts reported., no firm conclhusions can be dawn.
Climical refevarce Root development of the donor teeth has
been estabBshed as one the most important Gctor related bo the
sucoess of tooth autotmnsplantation.

confidence inbervals. Rk of bias across shadies was |
with the GRADE famework followed by sensitivity anabyses.
Besults Thirty-cight shadies were included in the analyss.
Eeported complicatsans inchuded the need for extraction, fail-
ure, hypermohilsty, pulp necrosss, pulp chliteratson, and noot
resarpticn. Pooled complication event rles varied conssder-
ably, with small studses (<100 tecth) reporting greater compli-
cation rates. The amalyss of risk factors was associated with
both the primary cutcome {extraction nesd) and secondary
outcames [ failare, hypermobility, pulp necrosss, pulp obiiter-
atiom, root resorption). The stage of root deveopment scems
o infleence both the fubure survival, as well as the success of
the transplanted ieeth. Teeth with open apex were less likely o
be extracted in companson to tecth with closed apex (3
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kgl _uh gr

Astamotle University of Thessalonil, Thessalosdcl, Girsece
©  Deparmen of Onhodonmics, Sclbool of Denmary,
Usiversry of Bosn, Bonn, (Germany

1 Diepartment of Oral Techsology, School of Deneary,
Usiversry of Bosn, Bonn, (Germany

' Clinical Resesech Uni 208, University of Boss, Bosn, Gerssey

Keywords Autotransplantstion - Teeth - Transpl i -
Root development - Pulp necrosss - Pulp ohltenon - Root
resarpisan

Introduction

Ratisnale

Autotransplantation is the ransplantation of embedded m
bome or emuipted teeth in the same individual, from one site
i amather, into extractson sites or surgically prepared sockets
[1]. Auinimansplanation of teeth has evolved into a vible
treatment option for replacing missang teeth, as successfully
transplanted teeth can function ke totally pormal teeth [2].
Imed ications for teoth amstmnsplantation inchsde irpacted
ar actopsc teeth, premature and'or traumatic tooth loss, loss of
teeth because of tumors or on iatrogenic grounds, congemitally
mizging teeth i one arch in combinaton with arch bength
discrepancy or clmical signs of tooth crowding on ike oppaos-
ing arch, replacement of teeth with bad prognosis, and'ar de-
velopmental dental anomalies [3-25]. Auvictransplantatson en-
sures that alveolar bane wolume & maintsined, due to physio-
logical stimulation of the periodontal ligament [246].
Moreover, successful tooth transplantation offers improved
esthetics, arch formy, dempfacial development, mastication,
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Autotransplantation of teeth: requirements for

predictable success

Tsukiboshi ML Austotransplantation of teeth: recjuaremens fior
[]rml.mal.nl DR 18 157 1810 (0 Blackwell

r.u'nrlu'LaH.n sucress, Dent
Munksgmard, 20

Abstract ~ The amm of this artacle 1 to summanze the hiologic
nciphes required for successful anotransplantation of weeth.
ndscations, amamentarnm, I:r:rim.'iqun and rn'ng'mud: wiall bse

cliscussed.

Wards associated with transplantation of teeth ane
pessamism and tragedy” for some dentists but “hope
and pleasure’ for others. The difference stems from
different expeniences of the dentists themselves or
the binses of teachers and peers with whom they have
discussed the procedure. The tragedy and pessimism
would have been derived from the hisory of homo=
genous tooth transplantation (1500 or auogenms
woth  transplantation  performed  without  sound
underhang baologic principle (1118, In additson,
the recent ruqmdnrit].‘nﬁl:n‘m:ﬂshurmuhﬂlintm-
antation being overlooked as a treatment «
owever, i the clinxcal and experimental studies on
tramsplantation over the last 30 vears are considered,

hope should replace pessmism with regard o thes
procecure.

Biologic prisciples

It i= well documented that avulsed teeth recover ur.ﬂ:i-
mal function and esthetses after replantatson under
wheal conditions (Fig, 1. Fovorahle periodontal ligae
ment [PDL] healing s the critscal factor for succes
whether teeth are mature o immature. Palp regens
eration can be n:ltpnrtl:l:l m imomature :dmr]npi.rgj
teeth but not in mature teeth (Fig. 7). Similar healing

tterns can be ex ted in auntrmansplantation of
1r::IJ'| [P:'lg. . In a.:LETnn, bone i.mlurli.t.'l'z'lh:is an inters
esting additsonal benefit of transplantation [Fg. 4L
Wound healing in awtotransplantation of weth =
discussed  hebow according 10 PDL healing, bone
indoction, pulp healing and mot development,
respectively.

Mitsuhiro Teukiboshi
‘kibeshi Dental Oiic, 514, Benjl Kasieche,
Amages, Ak S3T-0055, Japan

Ky wards asisiians plantalion, requinaTenis. SCESS
v Nirsuhing Tssichashi. DOS, PhiD, Baukibozhi Dental
Chinic, 5. Genj, Kanietho, Amague, Achi 457-D05%
dagar

Fcceped 1T Apel, 2002

[FOL healing

Favorable healing of the PDL depends on how many
viakde cells are preserved on the root (19441 PDL
wells can be damaged mechanscalby during extrction
or bigechemically due o vanos extrasoral condi
tioms. PDIL cells are easily injured under stressful cone
dittons such s varable pH, osmotic pressure,
-rl-r]'r!,dmhnn, eic. 4555 I donor tecth are extracted
with minimal mechanscal rl:ma.g'r o the PDL and
are pmmn‘nrl in 1||11|m:|J condition m1r..|.-r.|m|.|5' untal
the end of the surgscal procedure, succesful PINL
healing should be expected.

l-}ﬁli.mal FDL healing is seem when a [avulsed)
tosnth is e iately ::gan’rl b its own socket. In
this situation, ‘reattachment’ oocurs o 2 weeks
between the connectrve tissues. | PDL tissues) of the
root surface and the recipient socket wall (1927
‘Whale not quite as [Jrrrl.'irtaﬂn, extremely good FOL
|'II'::|.|JI.'I.E i!ﬂ Mln t"l.f [=1"3 'IA.".'IEI'I.:I. |.‘|.|.‘u1|.‘ll.' = i.l'l.1l1.'|l':-
diately placed inm the freshly extracied recipient
socket (F4.29. However, PDL healing in the truns.
plantation where the donor @5 placed i the newly
(artthcially| formed socket would need more time
and the prognosisis a little poorer incomparison with
the former two situations (5. The slight difference
m mgnnsi.'u described ahave sugrest that z]IJ'lr.nL-_qh
i  cells om the root surface are cratical for success-
ful healing (29, the importance of progenitor cells
am the socket wall should not be overkeoked (28, see
Followeup resubis in this article).

Another importam factor 0 comsider in regand
FDL healing s the repair of mechamically damaged
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Abstract

Plotino G, Abella Sans F, Duggal MS, Grande NM,
Krasti G, Nagendrababu V, Gambarini G. Cinical
procedures and outcoma of surgical extrusion, intentional

replantation and tooth autot |} a 1

review. Internavanal Endodontic Jownal.

Surgical extrusion is defined as the procedure in
which the remaining tooth structure is repositioned
al a more coronal/supragingival position in the same
socket in which the tooth was located originally.
Intentional replantation is defined as the deliberate
extraction of a tooth and alter evaluation of root sur
faces, endodontic manipulation and repair, placement
of the tooth back into its original position. Tooth

1
3

of an unerupted or erupted tooth in the same individ-

autolr

ation 1s defined as the transpl jon
ual. from one site 1o another extraction site or a new
surgically prepared socket. The advent of titanium
implant rehabilitation has reduced the use of these
treatments in day-by-day climical peactice: however.
the re-emerging trend lo conserve and preserve natu-
ral sound tissues has led Lo a rediscovery of these

treatments. All three distinet surgical methods are
closely related, as they act to treat teeth that cannot
be predictably treated using other more conventioaal
procedures in endodontics, periodontics and restora.
tive dentistry. Furthermoee, these procedures share
the same treatment appeoach and include the atraw-
matic extraction of a tooth. visual inspection of the
tooth/root and its subsequent replantation. The clini-
cal procedures for surgical extrusion. intentional
replantation and tooth sutotransplantation treatment
have undergone several changes in recemt years. and
currently, there are no clear clinical treatment proto-
cols/guidelines  available. The dinician should be
aware of the outcome of these treatments. Hence, the
aim of this narrative review s Lo provide the back-
pround, clinical procedures and outcomes of surgical
extrusion, intentional replantation and tooth auto-
transplantation.

Keywords: intentional replantation, review, surgi-
cal extrusion, tooth autotransplantation.
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Trasplantes dentales, una
alternativa en el ratamiento
quirargico-ortodoncico de los
dientes incluidos

RESUMEN

Los trasplantes dentales son una altermativa de

de los di incluidos, que se
encuentran en una posicion desfavorable, @ la
metodologia ontodoncica clisica. Las principales
ventajas de realizar un tasplante son fa posibilidad
e o el vol de hueso
alveolar y de reponer el diente perdido, sin alterar
los dientes vecinos. Cuando en la zona receptora
del trasplante no hay espacio suficiente en sentido
mesiodistal, se debe ampliar con métodos
onoddncicos, En fa manipulacion quirdrgica se
debe tener cuidado en no danar el ligamento
periodontal. Algunos autores aconsefan hacer la
endodoncia durante la cirugla; otros, la pasponen
algunas semanas despuds y otros solo la realizan
ante signos clinicos y radiologicos de patologia. El
diente trasplantado se feruliza entre 1.6 semanas.
Los datos de porcentajes de éxito varian segin
distintos autores entre un 44% y un 100%, Las
complicaciones mis frec son: la pérdida de
soporte Gseo, la movilidad, tas carles, las
reahsorciones radiculares, la infeccion

postoperatoria, la falta de ccarrizacion periodontal
¥ Ia necrasis pulpar,

PALABRAS CIAVE

Trasplantes demtales; Ontadoncia; Cirugia.

ABSTRACT

Dental transplant is considervd an alternative
treatment to included leeth which are unfavorably
located. Absent feeth cowdd be replaced by them

using a tradironal ontbodontic procedure. Main
advantadges are to k) or to restore alveolar bone
eolsmie and fo replace a loss sootk without damaging
adjacent feeth. When there (s nof enosgh mestodistal
distance in the receivers spaace, we will crecte i
using onthodonsic mesbods. No damage must be done
for the periodontal ligamens during susgical
troctment. Some autbors vecomend endodontic
treatment during surgical procedure, or a few weeks
later and wtbers only in presence of climical and
radiopapbic patbolagic signs, Between 1 and 6 weeks
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Tooth auto-transplantation as an alternative treatment option: A

literature review

Tatiana M mEen-::-.1 Grazvydas DFnE':a.1 Waidss ‘Ja'ir'al_skaa.1 Ennio Bramanti,® Fabrizio Signoring,© and

3

Marco Ciccid

» #uthor information = Article notes + Copyright and License information  Disclaimer
This article has been cited by other arficles in PMC.

Abstract Go to: ¥

Rapidly evolving implantation and alveclar ridge reconstmiction techniques created a new area in modem
dentistrv where tooth loss is no lenger a problem. Endless vaniations of implant's length, diameter, surface,
znd design along with autogenous, alogenous, aloplastic, or zencgenous kone substitutes made it poszible
to recreate physiolegical ccclusion, esthetic and masticatory function. However, none of nowadays
technelogies in implant dentistry have the potential to adapt to a growth and development changes of a
child’s jaw. Therefore, patient's voung age iz a restriction for implantation and a particular challenge fora
dentist willing to restore missing tooth. Thus, tooth aute-transplantation can be a good choice for treatment.
The objective of this review iz to underline the biclogic principles required for successful auto-
transplantation of teeth. Limits, mdications, technique, and prognosis will be analyvzed.

Keywords: Autclogous, auto-transplantation, tooth transplantation

INTRODUCTION Go to: (¥

Dental auto-transplantation or autogenous transplantation iz defined az the movement of one tooth from
one positicn to another, within the same person.[L,2] This could invelve the transfer of impacted,
embedded, or erupted teeth into extraction sites or into surgically prepared sockets [2] The procedure itself
15 not a new mvention, and the earliest reports of tooth transplantation invelve slaves n ancient Egypt who
were forced to give their teeth to their pharachs.[3,4] Eventually, allotransplantation, transplantation of a
tooth from one individual to another, was abandened because of histocompatibility and replaced with auto-
tranzplantation.[3]



Joiamal List s EMIC Oral Hadth o w.20; 2020 » PMCT140495

RO JINE

BH

Y=

LHEEH [BA0 2T

BMC Oral Health

EME Oval Health. 2020; 20: 00, FMCID: FMCT 140405

Published onling 2020 Ape 7. doi: 10,1188/ 1280303001 0855 PMID: 22204857

Technology at the service of surgery in a new technique of
autotransplantation by guided surgery: a case report
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Abstract Goto: =

Background

The aim of this casa report was to use a surzical techmane for autotransplantation of tooth u=ine virtually
planned 3D printed surgical templates for nded ostectomy praparation of the racipient of donor tooth.

Case presentation

An 13-vear-old male pabent racerved autotransplantation of the nght mandibular third molar to replace an
mechided nght second molar. This procedure was based on gded mmplant surgery metheds by
superimposition of DICOM files and 3D data satz of the jaws. In order to desizn a AD-printad terplate
with the aid of a fully dizital workflow,; the third molar was conzarved i PRGF during the surgical
procedure and the tooth socket was prepared with a template and the help of a 3D-printad doner tooth copy
in order fo prevent latrogenic damazs to the donor tooth. This template z2nd rephea were manufactured
uzsng 3ID-printing techmigues. The transplanted tooth was placed m mfra-oechision and fixed with a sufures
splint and root canal therapy was performed 15 days later. The intervention was be accomplished ber
parforming praplanned virtual tramsplanfations with soided osfectomues o ensure aceurate demor tooth
placement in the naw recipient site. The 24 months follow-up showed phy=siological clinieal and radiclozic
results compatible wath healing perradicular fzzues.
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Autogenous tooth transplantation: Evaluation of pulp tissue regeneration
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Abstract

Objective: The aim of this study was to assess the pulp survival that occur in transplants of autologous teeth, by
comparing two surgical techniques: the conventional technique (autotransplantation for newly formed alveoli),
and an alternative technique, (autotransplants for alveoli in the initial phase of healing). In each surgical tech-
niques were applied, randomly, either saline solution or Emdogain®.

Study DesignThe study group comprised 26 patents, in which 28 teeth were transplanted to recipient sockets
prepared mechanically. Of the 28 teeth transplanted, 4 were intentional replants, and of the remainer, 11 had the
apex closed and 13 open. The mean age at the time of transplantation was 22.34:8.14 years (mean = SD). The
transplantation were performed by the same operator, with the informed consent of the patient and authorized
by the ethical committee of the hospital. Clinical and radiological examinations were performed during 24 to 65
months (48=12.96; MED=SD), from 10 days, 1 month, 3 months, 6 months and annually to 5.6 years.

Results: Only two transplanted teeth were lost, due persistent apical periodontitis, and one transplanted patient
with open apex missed the treatment. In the teeth with pulp, we needed to perform root canal therapy in 9. In the
73% of the teeth with closed apex, we needed to perform root canal treatment, with no statistically significant dif-
ference found among closed apex and root canal therapy (p=0.083). In only 8% of the teeth with open apex did we
need to perform root canal treatment, with an association between open apex and root canal therapy (p=0.0002).
The overall success rate was 98% with significant difference for losses (p=0.0001).

Conclusions: Although not a frequent procedure, it was concluded that autotransplanted teeth, performed with
appropnate surgical care had a good prognosis, and can render a very useful service to the patients.

Key words: Autogenous footh transplantation, pulp tissue regeneration, root canal treatment.



Case report

2234.7653 (puint) / ISSN 2234.7665 (ontine)
texp.// e del.cog /10.5305 /e 2013.38.1.43

RUE

Restorative Dentistry & Endodontics

Autogenous tooth transplantation for replacing a lost
tooth: case reports

Ji-Youn Kang, Hoon-
Sang Chang, Yun-
Chan Hwang, In-Nam
Hwang, Won-Mann Oh,
Bin-Na Lee*

Received October 18, 2012;
Revised December 24, 2012;
Accepted Jameary 12, 2013.

Kang JY: Chang HS; Hwang Y(;

*Correspondence to

Bin-Na Lee, DDS, MSD.
Qimical Fellow, Department of
Coe C istry, Ch

The autogenous tooth transplantation i< an altemative treatment replacing a missing
tooth when a suitable donor tooth is available. It is also a sucoessful treatment option
to save significant amount of time and cost comparing implants or conventional
prosthetics. These cases, which required single tooth extraction due to deep caries and
severe periodontal disease, could have good results by transplanting non-functionsl
but sound donor tooth to the extraction site. (Restor Dent Endod 2013;38(1):48-51)

Key words: Autotransplantation; Surgscal procedure
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Introduction

Autogenous tooth transplantation or autotransplantation & a surgical movement of a
tooth from its original location to snother site in the mouth within the same person.’
It can be applied in cases like traumatic tooth loss, impacted or ectopic positioned
teeth, congenitally missing tooth, large endodontic lesions, and localized severe
periodontitis which does not show promvising prognosis.”

Autotransplantation is an altemnative to dental implant or it is better than implant
treatment, becsuse it can save time, provide faster heating, function, and esthetic
advantages. Moreover, it slso have advantages of maintsining unique sensory system
and promoting proper healing of the periodontal environment to sound tisswe.

However, several complications, such as root resorption, ankylosis, loss of the
sutotramsplanted tooth, or fracture during the extraction, can be occurred.** Especially,
insufficient nutrition to the root surface of an sutotransplanted tooth could be an
explanation for the high rates of oot resorption or loss of tooth transplant.*

The purposs of this article was to report two cases of successful sutotransplantation
for replacing lost teeth. The first case is transplantation of the third molar to
periodontally hesithy socket. The second case & transplantation of the second molar to

periodontally involved socket.
Case reports
Case 1

A 28 year old male visited the Department of Comservative Dentistry at Chonnam
National University Dental Hospital for treatment of mandibular left second molar.

Attriamian Mandi d Licarse (ntepe//craath ey I
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“Copyrights 2013. The Korean Academy of (omsenative Dentistry.
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Resumen: Prezentamos los resultados obtenides tras
17 anos de experienciza en el tratamiento guirdrgice
de laz malposiciones dentales. Se incluyen los
autotrasplantes de molares incluidos, avtotrasplantes
de caninos retenidos y reubicacion de incisivos,
caninos o premolares mal posicienados; 81 piezas
dentales en total, dz los cuzles &0 cientes
comesponden @ autotrasplantes v 21 a reubicaciones,
obteniends un alto porcentaje de éxito. Se explica en
detalle lzs indicaciones, técnica quirdrgica v
resultades, concluyendo en que 2 |z vista de los
mismos, |2 manipulacién guinirgica de dientes
retenicos sancs tiene un alto porcentzje de éxito =
largo plazo.
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Abstract: We present the results obtained during
our 17 years of experience in surgical treatment of
dental malpositions. We include the
autotransplantation of embedded maolars,
zutotransplantation of retained canines and the
repositioning of malpositioned incisors, canines and
premolars; A total of 81 testh, 60 autotransplanted
znd 21 repositioned, with 2 large degree of success.
Detailed explanation is given regarding the surgical
indications, technigues and results. In view of this, a
conclusion is reached regarding the high, lang-term
SuCCEss rate of surgical manipulation of embedded,
heaithy teeth.

Key words: Dental sutotransplzntation; Dertal
repositioning; Embedded teeth.
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RESUMEN

El autatrasplante dental &% una téonica cinica clasica que desde
su protocolizacidn por la sscuela escandinava en los afics 50 del
pasads sigls permite abtener de forma predecible excelentes re.
sultades. 5 hien |a introduccidan de log implantes dentales levd a
un cierto csbracsmo a s autotrasplantes, progresivamente s= ha
ide reincarporanda al armamentaric clnics hahitual comoe exos.
lente método para reponer disntes ausentes. El indice de fracasos
es5 bajo cundo Se sigue un protocalo clinico estricta, que en los
altimes tiempos incarpora el uSo de réplicas 30 para minimizar
el Gempo extraoral del diente donante. El momento ideal para
realizar un autotrasplante se da cuande el dente donante tiens
farmada entre 173 y 4 de la raiz, |o gue permite que =5ta cample-
te su desarrollo ¥ mantenga la vitalidad pulpar. No cbstante, es
también posihle realimar astotrasplantes de dientes con Spice os.
rrada, & hisn en s casos & imperativa realizar el tratamisnto
de canductes. El compertamisnts de un diente autstrasplantade
s idéntica al de cualquier abro diente, permite el crecimienta del
biesa, & incluso movimientos antoddncioos. En caso de pérdida de
disntes en sector sbébco en pacienbes jvenss el autotrasplants
% 3 opoian de elecodn Sempre ques s=a posible dispaner de un
diente donante.

Falabras clave: Autotransplante, avulsion, CBCT, endodoncia, to-
mografia

INTRODUCCION

En uma revisidn de |a literatura realizada el 30 de abril de
1018, con les términcs “teeth autotransplantation” o” tooth
autotransplantation” o” tooth transplantation” en el tituls,
hemos encontrada 410 articulos referenciades en PubMed,
entre bos afics 1934 y 2018, de los cuales 1 cormesponden
a los afice 2017 y 2018 (con s0lo 4 meses transcurmidos de
este iltmo afio). Vemos asi que el autotrasplante dental es
una técnica clinica clasica contrastada por la literatura, y a
la vez parece que de moda, y merece ser por ello revisada
¥ comentada,

El autotrasplante dental consiste en extraer un diente
de su pesicion ariginal para colocarlo en una zona edéntu-
la(Kwint et al,, 2000, Schwartz et al,, 1985, Ceochrowska et
al., 2007z}, sea ésta un alvealo postextraccidn o un lecho
receptor tallado en el hueso del mismo individuo[Natiella
et al, 1970). Es una técnica que gozd de amplio predica-
mento en los sighos XV y XIX, si bien con éxito relative,
pera que la escuela escandinava protocolizd hacia los afios
50 del pasado siglo, permitiendo obtener buence resulta-
dos da forma predecible. la técnica de autotrasplante se
ided comao opcicn terapéutica ante la pérdida de dientes por
traumatismos, caries o agenesias, pero la protesis fija sobre
dientes y, sohre todo, les implantes dentales, redujaron el
uso da este tratamiento por parte de los clinicos.

Correspondenca: Dr. Miguel Raoig Cayon. Department of Restosative Dentistry and Endodantics. Universitat Internacional de Catalumya.
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Editorial

Are Dental Implants a Panacea or Should
We Better Strive to Save Teeth?

WY.V. Giannobile'? and N.P. Lang’
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Dental implants have become an smpostant restment for the
replacement of teeth bost due to disense, injury, of congenital
wooth agenssis (Adell et al. 1990} Cwver the past 30 vears, the
incorpantion of dental implants inio everyday clmical demal
pracice has lied in major imp t= in oml health of
our patients through enhancements in function, esthetics, and
phonetics. In this maonth’s ssue of the Jewna, we highlight
new evidence on the bickogical complications of dental implants
and the great challenges associated with predictable impdam
thempy. These adverse outcomes associated with implanis have
come o the forefront of discussion groups i perindontology,
aml surgery, prosthadontics, and implant dentistry relatimg not
anly to prosthetic (kechnical) failure but also persistent infec-
tions surrunding implants. A recent systematic review based
@n a En'q)ul COMRETRLE mﬁm m‘ulnd. that the preva-
lence of peri-impl and peri-implantits mnges
from 19% to 65% {Derks and Tomsai Iﬂlﬂ.ﬂu: menth, results
from one of the largest stodies performed i Sweden show that
peri-implantitis and peri-implant mucositis are comman bio-
logical complications of mmplant therapy (Derks et al. 2016)
that may jeopardize the longevity of reconstroctions on
implanis. Tarnow {2016} comments on how far we have come
in implant dentistry while a1 the same time recognizing the
influence on success of implant placements by generalists, spe-
cialistz, and different implani configumbons/surfices. One
finds that reconstructive thempy of per-smplantitis bkesions is
unpredictable & yet when compared 10 surgical resection, as
evidenced by recent pations and W TEVIEWS
{Khoshkam et al. 200 %; Carooac et al. 2016; Jepsen etal. 20 16).

A trend affecting clinical prctice over the past 2 decades
has been the reduced emphasis to “save compromised teeth.”
In fact, studies have demonstrated that those with less training
in periodomiobogy and smplant demissiry  generally apply
reduced effors m addressing tooth retenison {Lang-Hua et al.
2014y 1t is moied that kess trained individuals are afien recom-
mending tooth extraction versus retention. As such, many iecth
are being condemned ai carly siages given the expediency tha
lends stself to quickly rid a problematic sooth and provide a
new tooth replacement implant. [t is not onusoal for mamy
pracistioners to recommend tooth extraction with modest
tnoth-associated ailments such &= caries, need for endodontic
therapy, or periodonial involvement. There are many scemarios
where patienis are sdvized o get rid of the compromized tooth
and get the “newer, betier™ implant. It has recently been advo-
caled that practice patierns should change to retaim maore tecth

b il o il o 7 i Helorin ‘bl Ly ATarly ' ey © 308 b

given the excellent long-term track record of successful ther-
apy for tooth ion [Axeksson and Lindhe 1981; Lindhe
and Pacey 2014}, It iz acknowledged that in many climical sito-
atboms, advanced diseases such as caries and pericdontitis ren-
der teeth hopeless, requiring implant prosthetic solutions o
rehahilitaie patients. Most all dental implam sysiems are sos-
coptible o peri-implamt biokogical complications {Derks ot al.
2005). These complications result m very difficult to treat
opitions, including local mechanical therapy and andibiotics,
resective surgery, regeneration, or, in a large number of cases,
remonval. The crmomeous belief of mplams yielding a betier
lomg-terms prognosis has now clearly been rejected in several
comparative studies and sysiematic reviews. Teeth even com-
promised because of periodonial discase or endodontic prob.
lems may have a bongevity that surpasses by far that of the
average mmplant {Camevale e al. 1998; Hardt et al. 3002; Lang
and Zitzmann 2002; Salvi et al. 2014; Klinge ot al. 20015).
This diabsgue can be a call to action to revisit the long bis-
tory of success of tooth mainterance to preserve the matural
dentition without the rush to extract teeth and replace with
implanis. We do a disservice io.our patients and oursehves with-
out carefully weighing the advaniages and disadvaninges of
such options in providing the optimal ol health care defivery
i pur patients. We have been tmimed 1o preserve teeth. Let us
face the challenge. If we select an “eardy remaoval of compro-
mised tecth™ paradigm, the dental pr ion will kse mast of
its expentise m preserving a fonctiomal dentition for a lifetime.
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EDITORIAL

WILEY

Has implant dentistry lost its compass?

Cormupondmon
‘Weiliam Buclkar, 301 M. Wilmot, B Tusion, frirons, US4
Ernait: brarabed Ecomend

‘What Fas happered 10 mary patients undergoing imglant dentisiry™
Orwer the past few years there Fas boon 2 dramakic increase in
implart complications. There are instances of screw loodening,
mplant and/or abutment fRoures, implant surface expooane, and
retained cement Tollowing orowm insorthon. Additionally, we all too
trequently cbserve unropairable results, usually related to either
incomect implant posiCioning or restorative deficiencies. Too many
implanis are being placed o alogenic bone with apparenily mini-
mal to n contact with host bore. Ane these problems insvitable or
are ey the resdl of oo mary Cinicians Row placing implanis? Do
dentists placing implants understand the dynamics of mplant den-
tstry and the bidlogic Dasis necessary for successiul imglant
CHItCOTER?

It ts almost 50 vears since denfistry was exposed to the
research and teachings of Professor F-l BEranemark, amed Drs. UK
Lekhadim, Ragnar Adel, and Tamas Abrektszon. Their Implant sur-
wival rates were very high as wene long-temn success rates. In e
early days. srgical ampects of implant dentistry were often limibed
to oral surgeoes and periodentisis. implant placement and restor-
ative protocols wire very Conservative. Diagnosis and treatment
was primarily Emited to fully edentulous maxdllee and mardibkes,
implants were "buried” from 4 o & months following placement,
implants were threaded and manufactured of comemercially pure
titanium. ¥ithin a short thmes after introduction of the Branemark
system, Straumann introduced & highly researched and biocom-
patible implant system. & Pew other systems were on the market
ared dental imgdant s were introduced to the profession and puldic
as @ fantastic, predictable method for reploowent of missing
teeth. mplants werne subsequently wsed to replace missing single

implant systems rigor of long-term survival and success rate docu-
mentaticn. The carly implant protocok are now seomingly ignoned
or forgotien. There have been seemingly undocumented concepts
0 decneace Pealing Cimes, shorien the intersal betwesn implant
placement and loading and eventually the idea of immediabe implant
ploement and immodiabe losding boecame popular. How did the idea
of rushing o implant resioration evolve? Whene did the pressune Lo
restore eardy evobve from? The paticnis? The profession™ Wy anc
patients and clinkcians in such a Fearry 0 fave 3 final imglant sug-
porbedl ressboration tral they are wiling Do fonge even 3 disosszion of
the risks irrectved.

‘Commercialization of dental implant technodogy is nol necessar-
ily bad, but what & guestionable i the lewel of raining or Lok
thereol prosided in short tom “weckend courses.” Addithonally,
efforts teaching the rigors of swrgical and restorative implant den-
tistry in webinars necds sonutieyg. Adequate diagnosis and Feabment
plarring ane reecewsarily the reguined basis for dental implant place-
ment, restoration, and mantenance. Short torm “woskend courses”
cannot dewole adequate time o wound healing, bone Biclogy and
regaair, flap maragement, disgnosis, number of mplaris recessary to
successiuly restone patient’s complcations, cormection of problems,
and uliimabcly, when not o place imgldands. These skils and concepis
roguine time, understanding, experence, and study, wsaally best pro-
wited in Tormal university based posigraduate specialy raning pro-
grams. Whene & the evidence and data to support socket grafting
ol o meention the wide varkety of grafiing materials? More long-
o studies ane needed o comdncingly justily implant placement in
the varkous armay of grafting materials. In our opinion, it does not
comincingly exst.

testh, mestore partially edentulous patients and placed i di
ately following tooth extraction. Gulded tissue regeneration was
introduced to repair or enfance boery jaw defects and an woemd-
ing st of so-called bliomateriak was introduced to enkance, fll,
regair of regenerate bone lost to trauma or periodontal dscases.
The mamber of so caled new bone “enhancers” i seemingly
unending.

Ohver time moee and mone commercial companics have inino-
duced warging types, shapes, and sizes of implants. Each implant
hawing s own “unbgue” reported specific virtue and all at 3 wide
range of cost. Thene are now estimated bo b ower 700 types of den-
tal implants on the marker Moot have not lived oo to the early

Computerized implant plrming softwane |5 3 manekes addition
o implant dendistry. Restorative dentists and prosthodontits must ke
a oy part of the beam and will bl misamine implant problems Brosgh
carefd treatment planning. Such treatment planning k& primardy indi-
cabed wihen mukiple toeth ane missing. requining several implants o
progery restone the patients to proper function and esthetics. Resbora-
thve dentists mest be invobved with preplanning and plan execution. At
the end of the day, this is a restoratively driven treatment and mot 3

surgical one.
Al too often te it o aspedt of implant treatment is
forgotien. i is imperathee that patients with dental ieglants

recsve periodic routing periodontal maintenance similar to those
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Review Article

Risks and complications associated with dental implant

failure: Critical update

ABSTRACT

Risks and complications have been identified with dental implant filure thowgh thers s conlinuous inndsation in implant syslems and vanous
imerceplive Weatment modaliies. The sucosss rae of dental implants has inceased over 8 period of years &s & traatment oplion for the
rehabilitation of mézsing teeth. The dental implants are designed tat best suits the various types of bone. Endosseous implants fail due o many
recrsons. Different reasons iorthe implant fallure and Shei contrituting facions have been dscussed in this review articke. A betier understanding
of the facions resporsible for the implant tsilure will provide clinical decsion-making and may enhance the field of implant dentistry. This arlick
summarnzes the facioes causing implan tsilure. This paper pressnts the results of 8 survey of dentists pracicing implant derfistry and updates
regarding their knowledge of risk tactoes that they consider 10 be important for predicting dental implan {alure.

Keywords: Dental implant, osseointegration, ostecradionecrosis, pen-implantiis, perodontits

The replacement of missing teeth by titanium dental implants
is currently the gold standard in dental rehabilitation)'
Different statistically analyzed factors assodated with implant
failure are age and sex.M smoking,® systemic diseases,P*
maxillary implant location, quantity and quality of bone,”
and implant surface treatments and characteristics.®
Immunological™ and genetic factors!'™ have also been repored
to be associated with early implant failure. Pericdontitis and
cigarette smoking are associated with an increased rave of
implant failure. It decreases the vascularity of bocal tissues
and interrupts in healing. chemotaxis, and systemic immunity.
Overall failure raves have been reported as 11% for smokers
as compared to 5% for nonsmokers. Mellado-Valero ef all™
found more failures in diabetic patients during the 1* year
of functional loading. The failure of dental implant is seen
in irradiared bone, excessive temperature elevation in bone
during placement, leading to necrosis of the supporting bone
arcund the implant'? [Table 1 and Figure 1].

Age is considered as one of the important proegnostic factors
in implant success. Older patients are more prone to altered

1004 Wi ingms MIMIS. 7516

systemic health conditions, have poor local bone conditions
and potentially longer healing times."™ Moy et al!™ studied
that advanced age increases the risk of implant failure.
Patients obder than &0 years have an adverse outcome in
two folds. Brocard et /"™ studied cumulative success rates
in a bong-term follow-up study and concluded that patients
older than 60 years hwwad less implant survival than usual.
Implant submersion continues throughout adult life, and its
rate varies with age. This process is much more conspicuous
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REVIEW ARTICLE

Tooth transplantation and cryopreservation:

State of the art

Liesbeth Temmerman,” Guy A. De Pauw,” Hilde Beele,® and Luc R. Dermaut®

Ghent, Belgium

Autotransplantation of teeth ks useful and has many Indications in dentistry. Cryopreservation of teeth creates
new possibilities—eg, when autotranaplantation is needed, but the reciplent site |s too small and orthodontic
treatment is needed to gain space for the transplant. This review article examines the reactions of varous
dental tissues after autotranaplantation ve after autotransplantation with cryopreservation. Varous subjects
will be discussed, including periodontal healing. pulp reactions, and root development after autotranaplan-
tation with and without cryopreservation. {Am J Orthod Dentofacial Orthop 2006;129:601-5)

conrding to Thilander etal.' the use of implants

to replace missing front teeth causes an impor-

tant amount of marginal bone loss afier 10
years. Moreover, cominuous enuption (even after active
growth) of the neighboring weth by abrasion can result
in a different vertical gingival level of the implant.
Therefore, autotransplantation, if possible, could be a
more appropriate aliemative eatment.

The reactions of dental tissues afier autotransplan-
tation are well described by Andreasen et al.** Accord-
ing to Andreasen and Schwartz” teeth transplanted
with incomplete and complete roots had a more than
Q% survival rate afier observation periods of 1w 13
years., Crochrowska et al’ reporied long-iernm oucomes
of teoth ransplantation 17 to 41 years posttreatment.
The survival rate was 90%; the success rale was T9%.
They concluded thar long-term survival and success
rates for weeth autoransplaned when the roots were
pantly developed are i least as good as the resulis
ohtained with other reatment modalities for missing
teeth.

Cryobiology has existed for several decades. The
aim of cryopreservation of living tisswes is “controlled
reversibility of the cessation of all biologic functions™
at an ultra low temperature {— 196°C).

Bartlett and Reade™ were among the first sciemtists
o experiment with cryopreservation of tooth material.
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They extracted tooth germs from rats, preserved them
at — 196°C, and transplanted them, after thawing. in the
rats” eyes. They saw that the demtal structures devel-
oped well, meaning that the cells in these tissues
survived the freezing process.

Cryopreservation of teeth creates new possibili-
ties—eg, when autotransplantation will be carried ot
but the recipient site is wo small and orthodontic
restment is needed 10 gain space for the transplant®
Although there might be limited indications for this
procedure, it has many advantages in specific situations
compared with other reatment modalities.

Sewveral animal experiments on cryopreservation
and aototransplantation have been camied out,™' but
many questions remain about dental-tissue reactions
after cryopreservation and transplantation.

In this review, the reactions of various dental
tissues after autotransplantatbon vs after autotransplan-
tation with cryopreservation will be explained.

# Periodontal healing afier auwtotransplantation with
and without cryopreservation.

® Pulp reactions afier ausiransplantation with and
without cryospreservation.

 Root development afier avtotransplantation with and
without cryospreservation.

PERIODONTAL HEALING AFTER
AUTOTRANSPLANTATION

Periodontal healing is an imponant factor in deter-
mining success after aumanﬁplamsinn." It is gener-
ally known that if a tooth has a healthy and undamaged
periodontal ligament (PDL), the swecess rate afier
transplantation is oprimal.

Damage to the PDL can cause various types of root
resorpiion: surface, replacement, and inflammatory.
The degree of root development and the amoumt of

]



Transplant vs implant in a patient with agenesis
of both maxillary lateral incisors: A 9-year
follow-up

Pawel Plakwicz.” Piotr Fudalej,” and Ewa Monika Czochrowska®

Warsan, Polasd, and Bern, Switzerland

Introduction: Agenesis of a maxillary lateral incisor ooours in about 2% of the population. Treatment options
should adapt 1o natural biclogic changes in a lifelong perspective. Methods and aits: A young

with bilsteral agenesis of the mandllary ksteral inci was d with P of a developing maxilary
third molar on one side and a dental implant on the ) =ide, after orthodontic space opening. The pend-
odontal examination, induding bacterial festing of the transplart, the implant, and the control central incsor, was
performed 9 years after the treatment. A radiologic assessment was also performed. The transplanted tooth did
net differ from a natural incisor, except for the pulp obliterason, wmmmmwuhmrmh
m#wstamamussmmtﬂh'r' progi ive signs of recession.
c Both tooth pl and dertal i for replaci issing mandllary i can be effec-
m-nummrhsmmmmmmrnmmmmmmuw

esis in the anterior maxika. (Am J Orthod Dentotacial Crthap 2016;149:751-6)

genesis of a maxillary lateral incisor & the
A:ond most  common  tooth  agenesis,
cuding third molars, and occurs in 1.55%
to 1.78% of the population, with a higher incddence
of bilateral agenesis. The treatment options for
replacement  of congenitally missing  maxillary
incisors include dental implants, canine substitution
usually after orthodontic space dosure, and
tooth-supported res jons.” " The patient’s age,
dentofacial momphology, profile, crowding, and
preferences determine the treatment decisions, which
have lifelong consequences.
Dental implants have been reparted to favorably sub-
stitute for congenitally missing maxillary lateral inci-
soes ' recently, implants with narmow diameters or
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of developing teeth & also documented as 2 pﬂdlﬂ:ble
treatment madality for missing teeth,” including missing
maxiflary incsoes” ' However, no articks in the
literature have compared the effectiveness of tooth
transplantation and dental implants when replacing
missing maxillary incisors. This report is the first to
document the long-term outcome after transplantation
of a deweloping third molar and the wse of a dental
implant to substitute for both congenitally missing
lateral incisors in the same patient.

CASE DESCRIPTION

In 2001, 3 19-year-old woman sought orthodontic
treatment because she was dissatished with the es-
thetics of her smile; her complaint was related primarily
to the congenital absence of both maxillary Iateral in-
cisars [Figs | and 2. The dinical examination and the
analyss of study models showed spacing in the anterior
maxifla, 3 Class | malar relationship on the right side, a
Class 1l malar relationship an the left side (Fig ), and a
3-mm maxillary midline shift to the right side. We also
recorded Class 1B according to the Palacd-Ericson clas-
sifications'' of the vertical dimensions of tissue loss
(Class 1, intact or slightly reduced papillae; Class 11,
limited Joss of papillae [less than 50%]; Class TIL, severe
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Case Report

Tooth loss treatment in the anterior region:
Autotransplantation of premolars and

cryopreservation

Hans Ulrik Paulsen'?,
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Key

I This articke describes the use of ¥ hod
treatment, together with cryopresenvanion, i with 1' i in
the anterior region of an S-year-old female child,

ds: A reggon, plantation, cyopresenvation, Tooth Joss

INTRODUCTION

Autotransplantation of teeth has become a predictable
treatment approach for certain orthodontic conditzons,
ramely aplasia of premolars and malformation or woth loss
of permanent incisors. In conventonal orthodontics, tooth
mosements are usually limited 1o refatvely small distances
mn sagartal, verncal, and transverse dmensions. Induding
tooth transplantaton in the orthodonnc equipment, toth
movemnent 1 no Jonger hmsted o short distances m a quadrant
of the dental arch, but wader freedom ss achseved 1o place the
1o0th exactly where needed, may it be the contralateral de in
the dental arch or the opposing saw. The penodontiem is the
key for bone inducton and bone modeling mn the recspient
area, and the tooth will normally erupt in 2 simalar manner
as a contralateral, nontransplanted tooth in its normal area.

However, transplantanon of teeth 1s more traumanc to the
pulp and periodonuum than conventional orthodonucs.

Donaor teeth with wide open apices and a single root
canal are recommended as grafts of chosce for long-term
survival. The suspeal procedure 15 thus an essennal key
1o the successful outcome of this treatment selection and
outcome.

However, orthodonuists are generally the most competent
professionals o :dennfy avalable donor teeth; because
overall occdusal starus must be assessed, the orthodonnst
should be considered 2 key person in planning, refernng,
and coordinatng treatment that includes transplantation
of reeth. With autotransplantation, :t has become possible
1o move problems i the dental arches 10 regions where
they are easier 1o solve orthodonncally.

The survival of trnsplanted premolars has been studsed
postoperatively for more than 30 vears. A prerequssite for
the use of this method 15, however, a thorough knowledge
of the prognosis. Thus, the stage of roor development
of transplants has been found to be of great importance.
Transplantason at 3/4—4/4 root development of transplants
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CASE REPORT/CLINICAL TECHNIQUES

Fully Guided Tooth
Autotransplantation Using a
Multidrilling Axis Surgical
Stent: Proof of Concept

ABSTRACT

Introduction: Digtal technology has been progressively introduced into 1ooth
autctransplantation to enhance bath treatment planning and surgery. The alm of this report
was to describe a novel protocol for fully guided tooth autotransplantation. Methods: Ths
report includes 10 consacutive patients treated with a complete virtual planning and a
muttiariling axis surgical guide in combination with the computer-aided rapid prototyping
madal. Results: Al transplanted teeth ffiled the citeria for success over a mean folow-up
duration of 13.1 months. No signs of progressive root resorption or pain were found during
folow-up. One case required minimal adjustment of the surgical stent to alow correct saating,
whereas a second case coud not be performed fuly guded becausa of limied mouth
opening. Conclusions: Our protocol for fully guided tooth autotransplantation 8 a vable
option that ivolves minimal bone preparation in a short surgical time. Future resaarch should
focus on further investigation of the benefits of this novel protocol in a larger samgple. (J Endod
2020,46:1515-1521)

KEY WORDS

Computer-aided rapid prototyping model; guided surgery; tooth autotrenspiantation; virtual
planning

Tooth autatransplantation s an accepted and predictable procedune for the mplsosment of unrestorable
testh '~ In confrast to dentsl implants, the rarsplant adapts to the eruption of adjacent teeth and
developmental changes i the ol region and can be orthodonbcally moved. ** Thamfore, &=
consich the ides for tooth et in growing patients ™. Furthermore, gven the
regenerative potentid of the periodontal igament (PDL), the transplant foef stmulstes regenaration of the:
attachment spparstus, ksading to re-establishment of a normad alvecksr process and presendation of the
gngval architecture’.

Since Slagsvold and Beecke - established a tooth autotrarsplantation protocd at the Uneversity of
Os=lo 1 the 1960, the pradictabity of this treatment hars been confirmed by seversd long-tem folow-up
studies” . Predictors of sunvival of the transplanted tooth are chisfy relsted 1o presenvation of the POL
calis in the donor soath™ ' Tooth manipulation durng surgery and ts exdrsorl time may damage the
POL surface, leading to postoperative complications, such as root resorption and attachment foss ™.
Hence, this procedure requines gentle endraction and handiing of the donor tooth duning surgery.

Digital technalogy has been progressively introduced o this therspy fo enhance both trestment
plarnng and surgery. Lee et 8 frst described the use of computer-aided rapid prototyping (CARP)
models in tooth astotransplentation, which allow the dinician to prepare the recipient Ste without the
nead of the donar toath itsall, thersty minimizing further complcations. For its part, surgical plaming
softwere enables the desgn and r facture of a 3-dr B0)printed surgics tempiste for
guded preparation of the recipient socket durng surgery, as used n dental implarts.

Sorne authars have proposed the use of multiple surgical termplates for preparation of the recpent
socket during tooth autotransplantation. However, to the best of our knowledge, no protocols ndude
fully guicked socket remodaling with a single and milled surgical termplate. The am of this case senes was
to presant & new protocal for tooth autotransplantation basad on &4 vrtual planning and a milled,
sheeveless, multicnling ads surgcal guide in combiration with the CARP model.
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SIGNIFICANCE

Digtal technoicgy hes been
steadly incorporated into tooth
autotransplantation 10 improve
both treatment planning and
surgcal outcoms. This novel
protocol for fuly guded tooth
autotransplantation can be
bensfical for patients, offerng
& predictable and minimally
invasive approach to this
techniqus.
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Autotransplantation of
premolars: does surgeon
experience matter?

C. Jakobsen, K. Stokbro, E. Kier-Swiatecka, J. Ingersiev, J.J. Thorn:
Autotransplantation of premolars: does surgeon experience matter?. Int. J. Oral
Maxillofac. Surg. 2018; 47: 1604-1608.© 2018 International Association of Oral and
Maxillofacial Surgeons. Published by Elsevier Lid. All rights reserved.

Abstract. Aut pl of p lars 15 a well-established method 1o
habili ia of p lars. Nevertheless, with the introduction of titant
unplmls.nuall wrgu.al units offer this procedure. The aim of this study was 1o

examine the predictability of | ion of p lars on orthodoati
indication as s 20 edby.‘ | elal uilenperfomndbyswgeonswnhm
without prior experience of this procedure. A prospective p 1 was

implemented in 2001. All p d with i of p I

during the years 2001 2015 were recalled to evaluate lhe loug -term status of the
teeth. The state of root development, need for endodonti e of an
apical pathology or ankylosis, and tooth loss were mcmlul The results were

divaded into two groups ng to the surgeon's exp B with
prior training and experience in \ the procedure and junior surgeons wxlhom prior
experience. A total of 89 teeth (66 patients) were treated. The mean observation
time was 10,1 years (range 1.0-15.1 vears). The long-term survival rate was 95%.

Oral&
Maxillofacial

Surgery

Clinical Paper
Oral Surgery

C. Jakobsen'~, K. Stokbro ™=,

E. Kier-Swiatecka’, J. Ingerslev’,

J. J. Thorn'
*Department of Oral and Maxilofacal
Surgery, Hospital of South West Denmark,
Esbjerg, Denmark; “Department of Oral and
Maxifofacia Surgery, University Hospital
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No lly significant diff by the results of the two groups of mm pramolar; Mm
surgeons was found. A spl son of g lars on orthodontic indscats

could be adopted Ly in the b | setting regardless of surg Accepted for

expenence. Avatable onine 28 August 2018

Autotransplantation of teeth s a well-de-
scribed p dure and » preferable to the
use of dental implants in young patients.
Smce the first reports by Sl.gwuld and

proposed in relation to the type of doaor
tooth, surgscal technigue, and hm.lhng of
the donor tooth prior to transplantation

New emerging technology has enabled

evolving to use platelet-nch plasma and
rapid p’olo!rgmg for printed transplanta-
tion models™ .

Two recent systematic reviews with

Bjercke almost 50 years ago -, several
protocols for thas procedure have been

further develop of the pro-
tocol, keeping the treatment current and

0901-5027/01201604 + 05

el lyses found a survival rate of
more than 90% """, Furthermare, it was

£ 2018 lmersaticaal Assoctition of Oral and Muxillofecial Surgeoas. Published by Elsevier Lid All rights seserved.



Case Report/Clinical Technigues

Autogenous Premolar Transplantation into Artificial Socket
in Maxillary Lateral Incisor Site

Joao Batista Gagno Intra, DDS, MSc. PhD, * Armelindo Roldi, DDS, MSe, PhD.
Roberto Carlos Bodart Brandao, DS, MSc, Phi""
Cyntia Rodrigues de Avatifo Estrelfa, D08, MSe, PhiD," and Carlos Estrela, D5, MSc, PR

Abstract

Introduction: Autogenous transplantation of a natural
tooth to anosher site has significant advantages over
dental implanits, partioulary in cases of agemess, aod-
dental tooth boss, or poor prognesis for the mamtenance
of tooth function. Methods: This report describes a case
of autngenouws premolar transplantation into am anifical
socket im the site of a missing maxillany lateral inclsor in
& 13-year-old girl. Cnical examination and radiography
revealed tooth agenesis (84, #10, #13, and #20) and mi-
crodontia (#7). The oodusion and skeletal maxilloman-
dibular relations were normal. Resulis: Tooth #29 was
chosen for trarsplamtation imto the site of tosth 10
becaisse of its size, stage of root formation, and possible
chosure of the spaces created by agenesis. Conclusions:
Autogencus wansplantation & a feashle altemative to
dental implants im cases of toth agenesk or tooth
loss, becawse of frauma. Autotransplantation was indi-
cated in this case because it ensures the natural (facial)
ororth of the alveolar process and preserves the fumc-
tion of peridontal tssues. A multidsdpinary approach
(le, combining techniques from different dental spe-
clalties) was important for treatment success. Clinical
and radiographic follow-up confimed that the trans-
planted premolar was esthetically comparable with the
lateral incsor and shat oot development and pulp canal
obliteration were complete. () Endod 207143001885
1590}

Key Worils
Ageness, autogencws  tooth  transplantation, pulp
regeneration, root canal ireatrment, tooth transplantation
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urrent refahilisgon srategies indode auogenous iransplintation o replace

massing weeth or weth with 2 poor progmosis (1, 2). Tooth rransplantation has
heen a well-etahlished procedure in dental practice for many vears, and immaiure
third molars have recently been wsed 1o replace cariows first molars (1-6).

Teeth mey be absent hecause of several reasons (eg, agemesis |the ahsence of ieeth
hecanse of shnomml woth germ developneent] ) and demtal wanma. Alsa, in some
cases, weeth may require replacement becase of a poor long-term prognosis for the
maimenance of inoth function (5 ). Tooth austransplamtation s espectally indicaied
i replace missing veeth in children and sdolescents becirse anotransplamed teeth
continwe (o participate in the normal development of the alveolir bose (6). On the con-
trary, essendniegraied demtal implants are contrsindicased in this group of patients
hecause of their potential imerference with the growth of the avealar process. (ther
clinical sinsations that mey hemefit from autogenous transplants inclisde partial sgenesis.
espectally of lateral indsors and premolars, and impacied seeth (3, 6).

Somee of the criteria wed 1o cassify a ransplant 35 successful are the absence of
progressive rool resorpion, the presence of normal baed and soft periodontal tissues
adiacent iy thi transplanved sooth, and a crown-to-root ratio <1 (7). Positive outcomes
depend on the inegration of treament protocels wsed in different spectalties, swch as
entdodontics, onthodontcs, surgery. implants, and operative dentistey, as well as an
careful planning and accurave technigques (53],

Ausogenous sooth transpl 5 tend iy be maore successfsl when dve pools ane
incompletely formed (%), The correct sebection of cases, assessment of root develop-
ment stage and recipient socket, and adopion of safety protocols are all essemtial i
ensure success (9-12).

This report describes the aubcgenous transplantation of 2 mandibular premolar
into am amificial socket in the sie of 2 missing mavillary keral incisor (woth #7) in

an adalescent patient.
Case Report

Climical and radiographic examirarion of 2 15-vear-old gidd who sought orthodos-
tic care revealed muliiple sgenesis (teeth #4, #10, #15. and #20) and microdontiy
(ith #7) (Fg LA-E). The occlusion and skeletal maxillsmandibular relations
were noemal. The treatment phin was o perform amoteansplantagon of ool $20
into the sive corresponding o toath #10 because of its size, stage of root foemation,
anil the possibility of dosing spaces lefi by other missing teeth.

The plan was carefully discussed and accepued, and all steps. benefits, and risks
were explained i the patient and ber parents, who provided written informed consent
Fined applisnces were pluced in both anches and spaces distributed in ihe maxillary
arch. Teeth #5 and #12 were maoved distally using a strategy simibar 1o the segmented
arch techmique, and taniom-molybdenum alloy T-loop springs were connected vo 2
palatal bar (Fig. 2400 (13). Tosth #6, originally impacted, erupied spontaneously,
and space was opened between weth #9 and #11.

The recipient site was defined afier the maxillary arch was beveled using a recan-
gular stainless steel arch wire that bypassed the sive of tooty #10. The size of the recip-
jent site was defined according 1o compuied somographic images showing the exac
dimensions of inath #29, which was selected for iransplantation. At the time of rrest-
mend, the oot of the ransplanted vooth showed thees quarers of its final root length.

unogenous Tooth Transplission.—— TBBS
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Use of CBCT Guidance for Tooth el & A
Autotransplantation in Children e
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I. Lambrichts’, G. Willems®, C. Politis', and R. Jacobs'

Abstract

Tooth auotransplantation (TAT) offers a viable biological approach to tooth replacement in children and adolescents. The aim of this
study was to evaluate the outcome of the cone-beam computed tomographic (CBCT)—guided TAT compared wo the conventional TAT
protocol and to assess the 3-dmensional (3D) patterns of healing after CBCT-guided TAT (secondary am). This study included 100
autotrarsplnted teeth in B8 patients. Each experimental group consisted of 50 transphnts in 44 patients (31 males and |7 females). The
mean (30} age at the tme of surgery was 107 (1.1} y for the CBCT-guided growp. This was 10.6 (1.3} y for the conventional group.
The mean (5D follow-up period was 4.5 (3.1) y (range, 1| o 104 y). Overall survival rate for the CBCT-guided TAT was 92% with
a success rate of BE% compared to an B4% survival rate and a 78% success rate for the comventional group (P > DOD3). The following
measurements were extracted from the 3D analysis: root hard tissue volume (RY), root length (RL), apical foramen area (AFA), and
miean and maximum dentin wall thickness (DWT L Owerall, the mean (50 percentage of tssue change was as follows: RY gain by 65.8%
(34.6%), RL gain by 37.3% (31.5%), AFA reduction by 91.1% (14.9%), mean DWT increase by 107.9% (67.7%), and maximum DWT
increase by 26.5% [40.1%). Principal component analysis (PCA) identified the mean DWT, RV, and maximum DWT as the parameters
best describing the tissue change after TAT. Cluster analysis applied to the varables chosen by the PCA dasified the CBCT group
into 4 distinct clusters (C1 = 37.2%, C2 = 17.1%, C3 = 28.6%, C4 = | 7.1%), revealing different patterns of tissue healing after TAT. The
CBCT-guided approach increased the predictability of the treatment. The 3D analysis provided insights into the patterns of healing.
CBCT-guided TAT could be adopted as an alternative for the conventional approach. [Clinical trial center and ethical board University
Hospitals, KU Lewssn: 555287 ClinicalTrals gov |dentfier: MCTO24464202)

Keywords: CAD, computed tomography, digital imagingfradiclogy, tooth regenertion/transplantation, pericdontal ligament (FOL),
dinical outcomes

Introduction

Toath autotransplantation (TAT) offers a viable baological
approach to tooth replacement in children and adolescents afier
traurmatic dental imjuries (TDIs), agenesis, developmental
anomalies, or specific orhodontic problems (Crochrowaka
et al. 2000; Zachriszon et al. 2004; Paulen et al. 2006). TDI
have a relatively high prevalence (15.2%), with children being

The primary aim of this siudy was 1o evaluate the oulcome of
the CBCT-guided TAT compared to the conventional TAT pro-
tocol, and the secondary aim was o assess the 3-dimensaonal
(3D pattemns of healing after CBCT-guided TAT.

'OMFE IMPATH Researdh Groap, Faculty of Medicine, Deparcment of
leraging and Pathaology, KU Leuven and Oral and Mawill ofacial Surgery,

the most affectad (Pei er al. 2008 The irestment options
available (e.g.. implam placement) ane limited by the ongodng
dentoalvenlar de-.«el.ogrm-m {Sharma and "n‘.‘!rpén'il &),
while orthodontic teoth alignment s challenging unless skele-
tal anchorage 5 applied (Kanavakis et al. 2004; Becker et al
2018). TAT allows for periodontal healing and enables preser-
vatbon of the alveolar ridge, maintaining the posaibility of
function and growth (Andreasen, Paulsen, Yu, and Schwanz
1900 Crochrowska et al. 2000; Kallu e al. 2008; Denys et al.
2013). T enhance outcome predictability of the TAT proce-
dure, a bw-dose cone-beam computed tomographic (CBCT -
puided surgical planning and tranafir wchnigque has been
developed, involving donor woth selection and tooth replica
fabrication (Shahbazian et al. 2010, Shahbazian er al. 2003).
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Guidelines for autotransplantation of
developing premolars to the anterior

maxilla

3)

e
i
g

FEwa Monika Czochrowska, and Pawel Plakwicz

Loss of a permanent maxillary central incisor in a young patient is a thera-
peutic challenge for dental professionals. Autotransplanted developing pre-
molars replacing missing maxillary incisors provide predictable long-term
results and assure bone preservation during growth. Moreover, they can be
successfully transformed to the morphology of the missing incisors. which is
very important since these teeth are placed centrally in the esthetic zone.
Comprehensive interdisciplinary treatment planning is necessary, combining
a thorough evaluation of the occlusion and the profile, existing indications
for premolar removal, space conditions, and the optimal match between the
donor tooth and the recipient site. Orthodontic space management before
and after surgery is often needed to create favorable conditions for donor
accommodation, and to establish both normal occlusion and a good esthetic
result. Monitoring of pulpal and periodontal healing and root development
after transplantation of developing premolars is mandatory during follow-up
appointments. (Semin Orthod 2020; 26:61-72) @ 2020 Elsevier Inc. All rights

reserved.

Introduction

0 ne of the most important indications for
tooth autotransplantation is traumatic loss
of maxillary incisors in young patients. Upon the
loss of an upper anterior tooth, patients and
parents are usually very alarmed and seek expert
help with the main request to explain all possible
treatment options, and to select the best solution
for the individual situation. Gaining informed
consent after a thorough discussion with patients
and parents/guardians about potential complica-
tions and alternative solutions must precede the
initiation of any treatment.

Auwotransplanation of developing premolars
has been reported to be a successful long-term
treatment alternative in growing patients with
congenitally missing or traumarically lost teeth.””

The advantages of this method include immedi-
ate replacement of a missing tooth, good adapta-
tion of the ransplanted woth to growth changes,
and nomal response to orthodontic forces.
These features are very important in children
and young adolescents for whom dental implants
are generally contraindicated.”” Transplanted
developing premolars have a good potental for
long-term  preservation of hard and soft peri
odontal tissues.™' Orthodontic mesialization of
lateral incisors, which is another viable alterna-
tive to replace a missing central incisor in a
young patient, is a long and complex treatment
after the eruption of all permanent teeth.””
Moreaover, tooth width at the gingival level is usu-
ally more favorable for premolars than for lateral
incisors, which is an important factor for satisfac-
tory esthetics of the restoration to resemble the
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tology, Medical Unsversity of Warsaw, Peland.
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© 2020 Elsevier Tec. All nghts veserved.
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sing central incisor.' """

Developing premolars have good surgical
access, which facilitates their gentle removal - a
crucial predictor for successful outcome.'*"" In
addition, premolars are frequently extracted for
orthodontic purposes, which is another reason
why they can serve as tooth replacements in case
of need.” When 1ooth wansplantation is

Seminars in Orthodantics, Vol 26, Na 1, 2020: pp 61— 72 61
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Validation of the cone beam computed tomography—based
stereolithographic surgical guide aiding autotransplantation of

teeth: clinical case—control study

Maryam Shahbazian, DDS, PhD.” Reinhilde Jacobs, DDS. PhD.” Jan Wyar, DDS. MSc.”
Delphine Denys, DDS, MSc. Ivo Lambrichts, DDS, PhD.® Frans Vinckier, DDS, PhD, and

Guy Willems, DDS, PhD*
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Objective. To compare the outcome of cone beam computed tomography (CBCT)—based surgical planning and transfer

technique for tooth | on versus conventional

aL

Study Design. The study nuh'erial comprised 40 pediatric subjects in 'whom 48 teeth were transplanted following

a case—control design. While the study group (mean age 11 years)

cle t CBCT imaging for surgical planning and transd|

via stereolithographic tooth replica fabrication, the historical control group (mean age 12 years) was subjected to comventional

autotransplantation.

Results. The CBCT-based preoperative planning and the use of a tooth replica decreased the extra-alveolar time and reduced
the number of positioning trials with the donor tooth. In the control group, 6 patients showed | or more complications, while

this was noticed for only 2 study patients.
Conclusion. CBCT-based surgical planning of tooth

may benefit from a shorter surgical time, while being

a less invasive technique, causing fewer failures than a con
2013;115:667-675)

The reported prevalence of traumatic dental injuries
varies considerably among countries.' Overall, it has
a relatively high prevalence® with a subsequent social
and psychological impact on children (Figure 1). A large
national survey in the USA indicates that | of 4 adults
has experienced traumatic dental injuries.® The extent of
such a traumatic injury to permanent teeth can vary from
crown or 1ot fracture to avulsion.” Avulsion of teeth
occurs in 05%-3% of the taumatic injuries in the
permanent dentition.®” Replantation is the treatment of
choice in the majority of avulsed teeth. Although it may
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initially save the avulsed teeth, it is important to realize
that some of the replanted teeth have lower chances of
long-term survival and may even be lost or extracted at
a later stage.'”

Replacement of permanent teeth in children is chal-
lenging considering that alveolar bone growth is
ongoing. A study of the use of implants in growing
children suggests that when a single tooth is missing,
implants should be withheld until completion of den-
toalveolar development.'' This implies that treatment
approaches should consider both growth and develop-
mental changes in the craniofacial area to ensure the
potential for long-term management of missing teeth.

This could be realized through autotransplantation of
teeth, which is a biological approach to woth replace-
ment in young children. It enables preservation of the
alveolar nidge and allows for periodontal healing, thus
preserving the adaptability to function and growth.'*"
There are various factors that may influence the outcome
of this procedure. Case selection. atraumatic tooth
removal, and vitality of periodontal ligament are key
objectives for a successful tooth autotransplantation. - '®
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SIGNIFICANCE
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Long-term Outcomes of
Autotransplantation of Teeth:
A Case Series

ABSTRACT

The aim of autotransplantation of teeth (ATT) is to replace a Iost tooth with & funciona toath
within the same patient. Although it has recently become more of a recognized and wable
treatment approach In dentistry, the long-term outcomes are stll not welkdocumented. The
principal anthor (M.T.) has performed more than 1000 ATTs for reasons such as tresting
missing teeth, deep canes, poor endodontic resuks, and penodontitis over the past 30 years
In private practice. During the course of private practice, 2 separate anayses were performed
on a totd of 319 cases with folow-up ranging from 2-26 years. The results showed a
tendency toward higher success rates n younger patients: the success rate was highest in
ATTs perormed on immature teeth {about 95%), about 90% iIn patients younger than 30 years
of age and approxmatety 80% in patients older than 30. The falures were most often causad
by replacement resorption (le, ankylosis-rélated resorption). The purpose of this case senes
was to show sucoessful long-term outcomes of ATT as well as to provide cinical insights and
describe tendencies noted over the course of 30 yeers of performing ATTs. (J Endod
2019:45:572-883)

KEY WORDS
Autotransplantation of teath; pulp revascuanzation; reattachment; root resorption

Autotransplartation of teeth (ATT) has been performed for certunies, but its popuanity has vared over the
years because of unpredictable results . However, with recent advancaments in technology and better
biological understanding, ATT has become more predictable. Yet, many cinicans are stil not confident
about this techrigue, in part beacsuse of the ok of studes on the ong-term outcomes of these cases.

The principl author (M.T.) has perdormed more than 1000 ATTs since 1987 in ganeral pivate
praction. Alnost all of the cases were carehily moorded with photographs and radiographs na
standardized marner, and many were folowed long-temm. Here, the authors provide a case seres
showing long-tem sucoesshd cutcomes of ATT and general obeervations and lendences noted
throughout 30 years of perdomning ATTs in privaste practce.

Case 1

The patiert was a 18-year-old female at the inital examination. Her chief complart was with the
mandibuls right second premolar, which erupted ectopically on the ingual aspect (Fa. 1A). Extraction of
the toath was ndicated, but a congeritally missing tooth {the mandibular left second premolarn was
obeerved on the contralaters side, which had been restored with a fixed brdge (7. 18). The root
development of the mandibuls right sacond premols was sround stage 4, which & cormidered an desl
stage a= a donor tooth for ATT. After discussion of the rsks, benefits, and options, transplantation of the
pramokyr rio the aplasa sile was performed.

Alter anesthesia of the donor and recipient sitess, the bridge was sectioned, and the approximate
recipient sockost was foemed. The donor tooth was extracted (Fig. 10) and tried n the socket. This case
was performed 25 years ago, and the techriques used then have changed over the years. A more
contemporary way of ATT therapgy ndudes cone-beam computed tamographic (CBCT) analyss and
prepacng 3-cimermions replicss (o reduce the extraorl fme and the potentisl damage (o the periodontal
ligament (POL) of the donor tooth. In this case, the adustment of a recipient socket wias made undl the
doner tooth could be placed nto the appropeiste position (. 1E). The gngval flap was closad tightly
around the transplant. The donor toath was spiinted with the suture strings, and the wound was covered



Autogenous Tooth Transplantation: An Alternative to Dental Implant Placement?

* Cameron M.L. Clokie. DDS. PhD. FRCD(C). Dip. ABOMS =
* Deirdre M. Yau, B Sc_DDS -

* Laura Chano, DDS +

Abstract
tooth or is the surgical movement of  tooth from one location in the mouth to another in the same individual. Once thought to be experimental, autotransplantation has achisved
high success rates and is an excellent option for tooth Although the Jor are narrow, careful patient selection coupled with an appropriate technique can lead to exceptional esthetic and

Junctional results. One advantage of this procedure is that placement of an implant-supported prosthasis or other form of prosthatic tooth replacement & not needed. This article highlights the indications for autogenous footh
transplantation using 3 case reports as examples. A review of the recommended surgical technigue as well as success rates are also discussed.

MeSH Key Wards: toothiransplantation; tooth loss

@ J Can Dent Assoc 2001; 67:92-6
This article has been peer reviewad.

The earliest reports of tooth transplantation involve slaves in ancient Egypt who were forced to give their teeth to their pharachs | However, allotransplanta tion — transplantation of 2 tooth from one individual to another — was
eventually abandoned because of problems of histecompatibility and replaced with g tooth L o is the surgical movement in one individual of a vital or
endodontically treated tooth from its criginal location in the mouth to another site.2 Autogenous tooth transplantation was first well documented in 1054 by M.L. Hale. The major principles of his technique are still followed today
The science of autotransplantation has progressed, as evidenced by the high success rates reported in studies over the past decade. |#-* These studies demonstrate that autotransplantation is a viable option for tooth replacement for
carefully selected patients.

3

Indications

While there are many reasons for autotransplanting teeth, tooth loss as a result of dental caries is the most common indication, especially when mandibular first molars are involved. First molars erupt early and are often heavity
restored. Autotransplantation in this situation involves the removal of a third molar which may then be transferred to the site of an unrestorable first molar. 2 Other conditions in which transplantation can be considered include tooth
agenesis (especially of premolars and lateral incisors), travmatic tooth loss, atopic eruption of canines, root resorption. large endodontic lesions, cervical root fractures, localized juvenile periodontitis as well as other pathologies 2%
1 Specesstul transplantation depends on specific requirements of the patient, the donor tooth, and the recipient site
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CASE REPORT

Treatment of an avulsed maxillary
permanent central incisor replaced by
autotransplantation of a mandibular
premolar: 14-year follow-up

A. Mendoza Mendoza', E. Solano Reina® & J. J. Segura-Egea®
Departments of 'Paedistric Dentistry, *Orthodontics and *Endodontics, School of Dertistry,
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Abstract

Mendoza Mendoza A, Solano Reina E, Segura-Egea JJ. Treatmant of an avuised maxilary
permanant central incisor by ofa 14.yaar foliow-
up. Mternational Endodontic Journal, 43, 818-827, 2010

Aim To present the 14 year folow-up of 8 case in which an avulsed parmanent maxillary
central incisar was replacad by autolransplantation of a mandibular premolar

S y A mandibular premolar (M ! stage 3) was transplantad nto the space
left by an avuised permanent maxillary central incsor after a delay of 3 months. Recail
examinaton 14 years after transplantation revealed 8 nermal pariodantal architecture with
absence of infection, ankylosis of progressae resoamption. The transplantation of a
pramolar is seen as a promising method 1o replace a lost permaneant toath and 1o restore
aesthetcs and function.

Key learning points

o Autctransplantation 5 8 vishle cption for the treatment of a8 missing teoth or for
rapiacement of avulsed and traumatized tooth when & donar tooth 1S avaiable,

o Autctransplantation & a therapeutic option for the substitution of missing anterior teath
in young patients who alse need anthodantic treatment

Keywords: autotransplantation, avulsion, orthodontes, tooth myunes.
Recened 18 December 2009, accepted 1 Apnl 2010

Introduction

Since the repert of Slagsveld & Bjercke (1967), numerous studies (Siagsvold & Bjercke
1974, 1978, Andreasen 1981, Krsterson 1985, Andreasen et al 1988, Tsurumschs &
Kakehashs 2007, Sonmez er & 200B) have confirmed that autotranspiantation is a widely
accepted method for the treatment of onthodente probiems with premalar of ncisor

e -~ @e @6
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Autotransplantation of mature impacted
tooth to a fresh molar socket using a 3D

2

replica and guided bone regeneration: two
years retrospective case series

Ya Wu', Jlaming Chen', Fuping Xie', Huanhuan Liu', Gang Niu' and Lin Zhou™'®

Abstract

teeth during | year folloveup showed no sign of falure.

Background: The aim of this study was to evauate the cinical cutcome of autotzansplanation of mature third
molars 1o frech molar extraction sockets using 3D replicas.

Methods: Ten patients undenvent teeth autotransplantation with or without GER We observed the mobiity,
percussion, radicgraptyy exarmination, the probing depth and the masticatory function of the tarsplanted teeth during 2
years following up, which wese ransplanted into fresh malar sockets by using 3D repicas, and GBR wihen It is necessary,
Results: The average extra-ocal Time of dondr teoth had been shoaened 1o 1.65 min when wsed the 3D replica. Some
probing depth of the tansplanted 10oth were daeper than 3 mm at 4 o 5 wesks 1emposarily. And one patent filt dight
sarsitive when chewing with soft food ar 4 weeks, then dsappeared The dinical examination of the autotransplantation

Conclusions: The 1ooth autatransplantation usng 3D replica with of without GBR is an eflective method which can
reduce the eatra-ord time of the donor 1esth and may result in less falue,

Keywords: Tooth autotransplantation, Mature impacted teoth, 3D replica model, Guided bone regenaation
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Background
The tooth autotransplantation is a predictable method
to replace a tooth that needs to be extracted due to car-
ies, trauma, or tooth fracture. Since it was first intro-
duced by Fauchard in his book, Le Chirurgien Dentiste,
in 1728, the clinical protocol had been developed for
hundreds of years [1-3). Its brief process is that the
donoe tooth (mostly an impact teoth of a supernumer-
ary tooth) is extracted for the insertion of a prepared re-
cipient socket [4]. Compared to dental implant, the
tooth autotransplantation is a better way to restore miss-
ing teeth for its proprioception, the vital pericdontium,
ion of alveolar bone volume and the papdla [5).
and also better than a fixed bridge.

impacted tecth and supernumerary
lecﬂlmnbeadomtwmhnthed:mnlpnﬂul&-sl
The incidence of the extraction of the compromised mo-
lars is much higher than in other teeth, especially in
young Chinese range from 25 to 30 years old. The trans.
plantation of a third molar to replace compromised first
arsroondmohrhnmtpmncalvﬂm_Tbemw
rates of tooth P jon with incomplete root
formation after 1, Sanleyeﬂnwrﬂ.-‘.ﬂ& V‘.Suld
96.3% ively [9]. H , some h

that the estimated 10-years success rate of a transplanted
premolar with mature root was 81.6% which s much
higher than that of a molar, with a 338% 10-years suc-
c&mllO|Mmyhamﬁmdrsmo‘bod’a
autotr ion, such as the stage of root develop:

* Conmnipondvnce: wylao0g B5com
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ment, mpml the recip site (local infla
tion, alveolar bone volume and quality), the surgery
procedure (stabilization method, use of intracperative
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Autotransplantation of teeth with incomplete root formation:
a systematic review and meta-analysis

Evelyn C. M. Rohof ' - Wouter Kerdijk” - Johan Jansma® . Christos Livas® - Yijin Ren'

Recetved: 31 March 2037 / Accepred: 1 March 2018 / Publiched online: 10 March 2018
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Abstract

Objectives The objective of thes systematic review and meta-analysis was to determine the rates of survival and success and the
complications related 1o autotransplantason of teeth with incomplete root formation. Addisonally, we attempied to identify the
prognostic factors that mfluence the outcome of tooth >

Materials and methods A literature search for all data published unta July 2016 was conducted. Inclusion and exchasion critenia
Laird mmdom effect model. The 1+, 5-, and 10-year survival rates and the weighted estimated survival, success, and complication
rates per year were calculated.

Results Tharty-two studies were inchaded for analysis. The survival rates reported after 1, 5, and 10 years were 97.4, 97.8, and
96.3%. respectively. The annual weighted estimated survival rate (98.2% ), success rte (96.6% ), and complication rates i terms
of ankylosis {2.0% ). root resorpion (2.9% ). and pulp necrosss (3.3% ) were analyzed. No firm conclusions could be drawn with
respect to the prognastic factors due to msufficsent evidence of high quality.

Conclusion The survival and success mtes of autotransplantation of teeth with incomplete root formation were high (> 95%),
with a low rate of complicatsons (< 5%).

Clinical rdevance Curent evidence from the Isterature on autotransplantation of tecth with incomplete root formason shows
Evorable survival and success rates and low complication rates, indicating # & a refisble treatment option.

Keywords Toothautotransplantation - Incomplete root formation - Success rte - Survival rate - Systematic review - Meta-amalysis

Introduction problems and in cases with tooth impaction or agenesis
[1-25]. Unlike osscomtegrated dental implants, successfully
autotransplanted teeth ensure 2 vital periodontium, continuous
cruption, preservation of alveolar bone volume and the inter-
dental papilla, and the possibility of tooth movement by or
thodoatic or physsological forces {2, 16, 19, 26]. Another ad-

antage of sutotransplantation over dental imphnts is that o
can be performed in growing subjects, in whom the mcidence
of tooth loss due to trauma is relatively high [27. 28]. The
loagevity and prognosis of astotransplanted tocth are compa-
mble to those of dental implants [29, 30]. However, compli-
catsons such as inflammatory and replacement root resorption

Tooth autctransplantation is a treatment option in cases with
tooth Joss due to trmuma, caries, periodontitss, or endodontic
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[18, 22, 30, 31}, ankylosis [16, 31, 321 pulp necrosss [3-9,
11-15, 33], and compromised periodontal healing [6, 11, 15,
24] may undermine the clinical outcome of tooth

autotrunsphntation,

During the late icth century, And published a
senies of stdies on pl son. In his first stuady, he
poried the standard surgscal proceds whach are still being




Replacing Heavily Damaged Teeth by
Third Molar Autotransplantation With
the Use of Cone-Beam Computed
Tomography and Rapid Prototyping

Jop B Verwedj, MD. DMD, © David Anssari Moin, DMD, | Daniel Wismeijer, DMD. PbD, @
and | P Richard van Merkesteyn, MD, DMD, Pbl)|

Croesdlut

This article describes the autotransplantation of third molars to replace heavily damaged premolars and
molars, Specifically, this articke reports on the use of preopentive conebeam computed tomographic plan-
ning and 3.dimensional (3D) printed replicas of donor teeth to prepare artificial tooth sockets. In the pre.
sent case, an 18yearold patient underwent autotransplantation of 3 third molars to replace | premolar
and 2 molars that were heavily damaged after trmuma. Approximately 1 year after the tmumatic incudent,
autotransplantation with the help of 3D planning and raped prototyping was performed. The right maxil.
lary third molar replaced the right maxillary first premolar The 2 mandibular wisdom teeth replaced the
left mandibular first and second molars. During the surgical procedure, artificial tooth sockets were pre-
pared with the help of 3D printed donoe tooth copies to prevent atrogenic damage to the actual donor
teeth. These replicas of the donor teeth were designed based on the preoperative conebeam computed
tomogram and manufactured with the help of 3D printing techniques. The use of a replica of the donor
tooth resulted in 2 predictable and strasghtforward procedure, with extraalveolar times shorter than 2 mi-
nutes for all transplantations. The transplanted teeth were placed in infraccclusion and fixed with a suture
splint. Postoperative followup showed physiologic integration of the transplanted teeth and 2 successful
owtcome for all transplants. In conclusion, this technique facilitates a strightforward and predictable pro-
cedure for autotransplantation of third molars. The use of printed analogues of the donor teeth decreases
the nsk of atrogenic danage and the extraalveolar time of the trmnsplnted tooth is minimized. This facil
itates a sucoessful outcome.

L 2017 American Association of Oral and Maxillofacial Surgeons

J Oral Maxilofac Surg 75:1809.1816, 2017

Autotransplintation of teeth s 2 valuable singletooth because in these cases the transplanted teeth usually

replacement therapy in young patients with missing
teeth,’ The procedure is ideally performed when
root development of the donor tooth is 50 to 75%,
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function as normal teeth with 2 good longterm
outcome.” However, autotransplantation of  third
molars to replace teeth with a poor prognosis s rarely
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ORIGINAL ARTICLE 0

Outcome of tooth transplantation: Survival and
success rates 17-41 years posttreatment

Ewa M. Czochrowska, DDS,® Arild Stenvik, DDS, MSD, PhD." Bjérn Bjercke, DDS.© and
Bjarn U. Zachrisson, DDS, MS0, PhD?
ksl Marwary

The ilerature contains no follow-up studies of ransplanted ieeth with mean observation times exceeding 10
years. This arficle describes long-lerm aulcomes, including gingival and pericdontal conditions, and the
patients’ attitudes about treatment and owlcome. The mabeial comprised all accessible patients in the fies of
the Departmant of Orthadantics, University of Oslo, Norssy, on whom treatment had been periomed at et
17 years ago (n = 28). Established clinical criteria weane used io assess ooth mability, plague and gingival
indexas, and prabing pocket depth. Standardired radiography was used (o evaluste the presence of pathology,
pulp obliteration, and oot length. Similar recardings wene abtained from the in sitlu tooth contralateral to the
initial pasition of the grafied tooth. Criledia for determining treabment sucoass ware established. All patients
resparded 10 questions about thair treatment using visual analogee scales. The mean age sl Surgery was
115 years, and the mean obsarvation perod was 264 years (range, 17-41 years). 04 the 33 teath
transplantsd in the 28 patisnbs, 3 tssth wens kst after 9, 10, and 20 years, respactively. Theredara, the 30 beeth
in the 25 patients we examined yielded a survival rate of 80%. The swooess rabe was 7% becawss 2
transplants had ankylosed, and 2 athers failed 1o fulfill the proposed crilesia. The patients generaly respanded
very favorably regarding thesr peroeption of the reatment. Their anly besita%on was related 1o some discomfont
during surgery. It was concluded that survival and Success rabes for beeth aulodransplanted when the oot is
partly developed compane favorably in a long-lem perspective with ather ireatmen madalities for substituting

misging teeth. (Am ) Orthed Denlotacial Orthap 2002;121:110-9)

Mim'n.;g tzeth in children are a particular chal-
lenge. The replacement should preferably
adapt to growth and developmental changes
in the oml region. Furthermore, the substitute shoald
bave the potential for long-term, even lifelong, survival.
In thix perspective. few, if any. studies are availahle.
Of the alternative replacement meams, autotrans
plantation of develaping premolars'- is a treatment
madality that bas received increasing altention in recent
years. This is becawse mansplamted teeth also have the
capacity for functicaal adsptation™* and preservation of
the alvealar ridge.* Andreasen et al” repocted survival
mtex of more than 90% in a comprehemnsive stody, but
omly a few of their transplanis had an observation period
of mare than 10 years. So far, Schwart et al® presented
the lompest mean obsenation time of 1 years with a
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ramge of 1 to 25 years (1 woth) for transplanted tecth.
However, even lomger follow-up periods are needed to
document the applicability of tooth transplantation for
lifelong survival in childeen and adolesoents.

Mare than 4 decades 2go, the method for asiotrans-
plantation of immature premalars was developed by Dirs
Skxgsvold and Bjercke ** and they reponted successful
results in publications from the University of Dslo
about 30 years agn. The fles of their patiepts are stll
available. Becouse this material comprises transplanta-
tions performed according to a strict protecol, it repre-
senis an opportuniy for a truly long-terms follow-up
sty of transplanted teeth. The purposes of this smody
were 1o evaluate the long-term survival and success
rates of transplanted teeth and 1o compare them with
matural in situ teeth. An additional ohjective was 1o
examine the patients’ own assessmenits of the treatment
process amd oulcome.

BATERIAL

The trapsplantation files wntil 1980 (when Dr
Slagsvold passed away) comprised 63 patiemts; of
these, 28 persons with a total of 33 transplanted tecth
could be foumd amd were willing to participate (445 ).
Three patienis had each lost | transplanied tooth before
this study. Therefore, 3 transplanted teeth in 25
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Retrospective long-term evaluation of
autotransplantation of premolars to the
central incisor region
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Abstract

Mendoza-Mendaza A, Sclano-Reina E, iglesias-Linares A, Garcia-Godoy F. Abalos C.
Retrospective long-term luation of P ion of p | to the |
incisor region. fn ional Endodontic X J, 45, 88-97, 2012

Aim This retrospectve case-series study amed 10 examine the long-tem outcomes of
autogencusly transplanted premolars.

Methodology Twelve patients in whom donor premalars were used %o replace rmanxillary
central mosors oSt by trauma were clinecally and radologically montored. Standardized
cinical and radiographic were sy aby abt d during the follow-up pencd
af 14 years, 10 determine the influsnce of specific climcal criteris on the overall Success
rate of transplantation

Results The success rate of premolar autotransplantation in the maxillary central ncisar
area was 80% after 14 years follow-up. The highest success rate occurred i those teeth
transplanted with two-thirds of full root development. Comglete pulp obliteration was
positvely redated 1o autotransplant viabiity, followed by root fermation i the boay erypt.
Conclusions Autotransplantation of donor teeth, at the stage of 1 to % of ther
expectad roat length, can provide a successiul treatment solution for over 14 years

Keywords: bicuspid/transplantation, incsor trauma, longterm folliow-up, oral
surgery, orthodontics, tooth autotransplant.

Recened 19 May 2017, accepted 11 August 2011
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Abstract Go to: =

Background

In medicine and dentistry, 3D tachnelogy allows the virtual planning and printing of surgical replicas of
anatomical structures that can facilitate cortain fransplant procedures, In dentistry, 3D technolozy 1= wsaful
in autesenous tooth transplantztion.

Case presentation

We prazent a climical case of an ectopic mandibular zecond premolar, dezcribing the preoperative planming
with dental replicas and the sutofransplantation sursery. 2D prints of the surgical raplica of the tooth to be
transplanted was mads veing an Okjet30 Prime® Prinfer, PolvJet. Clinical controls performed at 3, 6 and
12 menthe indicated the safisfactory evelution of the transplanted tooth.

Conclusion

3D additrve manufaehming tachnolosy allows the preparation of 2 new recipient socket with the aid of 2
surgical replica of the tooth to be transplanted, thos munmmzms handlms and extraoral time.

Keywords: Teoth autofransplantation, Additive manufacturms, Dantal ectopy, Polnet 30, Dental repliea



Prognostic Factors for Clinical Outcomes
in Autotransplantation of Teeth with Complete Root
Formation: Survival Analysis for up to 12 Years

Youngfune fang. D087 Yoon feong Chad, DS, MED. PO Seung-fong Lee, DS, M3D, PHD7
Byaung-Duck Rob, DDS, MSD, PhD,* Sang Hywk Park, DMD, MSD, PhI

and Enfseong Kim, DIXS, MSD, PbIY

Rbstract
Introduction: Tooth auiotransplantation is a reatment
option that has the potential o restore masticatory func-
tiom and esthetics 1o edenbalious spaces resulting from
extracted teeth. The purpose of this study was to inves-
tigate the prognostic factors and dinical outcomes for
auintramsplanbed berth with complete root formation.
Methods: Patients who had received tooth sstotrams-
planation in  the of Conservative
Dentistry, Yonsel Unversity Demal Hopital, Secad,
Korea, from July 2001 to Awgust 2010 were electroni-
cally searched, and a tokal of 105 coses of ssbotram-
plamed teeth met the indusion oitera. Tooth
sarvival, inflammatory oot resorption (R%), ankylosis,
and relmiesd progneatic factors were msessesd by wing
the: survival analysis that was based on dinical and
radiographic examination. Results: The cumdative
tooth survival rate was 68 2% at 12 years after the tooth
autntrarsplantation. Accoeding o the Cox proportional
Fazard regression analysis, patient age, donor position,
and extraoral Gme were significantly associated with
tooth sureieal (P « (05). Donor extraction type was
sgnificantly associabed with IRR (# « 05, and tram-
plamation timing and initial stability were significantly
associated with ankylosis [P « (5] Condusions: Pa-
tients less than 45 years of age, maxillary donor teeth,
and an extraceal time of e tham 15 mintes wemne asso-
aated with sgnificantly higher tooth sersival. Suegucal
extraction of the donor tooth was. associated with a
sgnificantly higher incidence of IRR. immediate tram-
plamation after the extraction of the recipient site's
tooth and low initial stability were mwocated with a
ugnificantly lower incdence of amkylosie [/ Endod
206 W18

From e "MiTasops Canta,

Key Woris
Aptoraraplantation, computer-aided rapid prototyping moded, extraoeal time, peri-
ndontal ligament, servival analysis

ooth auiniransplastation is o weatment option that bas e potrstml o resiore masti-

catnry function and esthescs o edemiilous spanes resulsmg from mxiracied ieesh by
repositioning the patient's own leeth 10 smother necipient sie @ the same pagest (1, 2),
By using the patests own teesh ipoth auotransplantason exhibies o samber of
abvamtages compared with other meatment options (ie, destal implnts or fmed
partial prostheses), such as greater resistance io oocheal loading, sainimasce of
the penedonial Bgamest (POL) and surremdimg bone, and potestial for better
esthetics (1, & 4.

Aer its hrst reported climical spplication in 1950 (2], e scoms rae of teoth
aintrassplastation has gradually mcresed becmsor of advances in dingnostic asd sur
pical dechmigees, such o compuier-aided ropsd protogping (CARF) mesdels. By
applving preoperatively fabricatsd CARF models, the exiranral sme is sgniticandy
rerduced, and the suitability betwers the donor inoth and e pecipient sie & improved
%) Conseguently, reomt dinical studies report high success rates with inoth auin-
transplaniasion (6, 7).

Iowever, it should be noted gat most sudies have oosed on auistransplaniaton
using teeth with incomplet mot forsaton (7-0), which rnesricts the application of
touil ystrassplantation o patients in deeir ey 205 and younger | 100, Therefore,
o0 expand the potential erapeutc applicahily of joolk amictransplantion, teeth
with complete ri formaton mould be considered for use ax domor teesh. However,
in the held of aunirssplastation of weth with completle ront ormation, there is
urrently a lack of dinical evidesor reganding i clisical ouicome and pregnostic fac-
tors. Jme problem & ha mest sodies use 2 relatively shon: iollow-up period {nmging

from Lid=35. i montie on wveragel 17, 11, 12), which reduces the ability i s the
long-term predicabiliey. When comsdde rng thae e comalbitve survival of tooth. auin-
transplanizsion chamges over time (11, 12], .:qunﬂlmqlpmndumundm

property sess the muesoe of related pregnostic Booes.
In addition, most smdies analyaed the pmmnm:h:lm relried omly tn tooth sur:
whal, it ather disscal oulmomes, such s mflammainry oot nesorption: (IRRS and
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REVIEW

Transplantation of Cryopreserved Teeth: A Systematic Review

Thanaphum Osathanon®

Department of Anatomy, Faculty of Dentstry, Chulalongkom University, Bangkok, Thailand

Abstract

The aim of thes artxle was to examine the research articles
regarding biologscal amd mechamcal propertses of cryo-
preserved teeth for potential use in tooth transplantation.

A systematic review of Inemfures was performed by
Pubmed searchmg with assigned key words from January
I, 1990 o June B, 2009 All articles were exammed for
mclusion cntena. Secondary search was condwcted by
hand-search through references of included artscles from
primary scarch.

A total of 24 articles were obtained from both primary and
secondary search and used as fundamental articles in ths
review. Penodontal hgament tissues of cryopreserved teeth
were able 1o mamexin ther biologscal properties resulted in
a satisfactory bealng of periodontium. Deetal pulp bssues,

haowever, may be compromased by lmatation of permeabilsy
of cryopreservative agent inlo pulp cavity., Therefore, an
cndodontic treatment of tensplanted coryopreserved tecth
was recommended. Cryopreserved teeth had comparable
mechanical properties 1o those of normal tecth. Importantly,
the swocess of aryopreserved tooth tmnsplantation treatment
in orthedoabc patients was reporied.

The cryopreserved teeth for tooth banking hxve a potential
climical application for treatment of missing teeth. Case
welection, however, 15 cntical for treatment success. More
studies and data regarding masticatory fimction  and
perindonial healing of tramsplanted cryopreserved tecth are
needed.

Keywords  cryopreservation, transplantation, teeth

Recerved Dec. 17, 2009; Revision accepbed Feb. 14, 2010

Introduction

Recenily, methods have been reporied in a
number of studies for growing biological teeth m
the laboratory to replace missing tecth (Ohazama
ef al., 2004; Yen and Sharpe 20086; Ferreira et al.,
2007; Duailibi et al_, 2008:; Abukawa e al., 20009;
Zhang et al, 2000} Cells isolated from tooth
buds seeded on biodegradable scaffolds are able to
form tooth-like structures containing dentin-pulp
complex, enamel and cementum (Young er af.,
2002). The sequential seeding of epithelial and
mesenchymal cells has been used to improve the
ability to control morphology of bioengineered
tecth. Upon transplantation of the bioenginecred
tooth in extracted socket, reinnervation and revas-

culanzation have been observed i the dental palp
of bioengineered teeth (Nakao ef al., 2007). The
cruption and function of bioengineering molar
toeth germ in oral cavity was recently reported
{lkeda ef al, 2009). These data strongly suggest
the potential for teoth replacement using biological
engineered teeth. The success observed in these
studies, howewver, is still limited by the lack of
embryonic cell source and the difficulty in engi-
neering complex toosth morphology (eg., molar
toeth).

In addition te conventional prosthetic and dental
implanis, autotransplantation 15 an alternative freat-
ment for treating missing tecth. Case sclection
plays a crucial role, however, in the success of
transplantation. A seventy-nine percent success

Ier o Ol 3ci, 2(2): 59-65, 20010 - 59 -



Case Report

A case of tooth autotransplantation after long-term cryopreservation using a

programmed freezer with a magnetic field

Masato Kaku*; Hiroshi Shimasue®; Junji Ohtani®; Shunichi Kojima®; Hiromi Sumi®;
Hanaka Shikata’; Shotoku Kojima'; Masahide Motokawa®; Tahsin Raquib Abonti®;
Toshitsugu Kawata®; Kazuo Tanne™; Kotaro Tanimoto'

ABSTRACT

This casa report describes the treatment of a skeletal Class Il malocclusion with autotransplan-
tation of a cryopresanved tooth. To gain an esthetic facial profile and good occlusion, extraction af
bimaxillary premalars and surgical therapy were chosen. The patient had chronic apical
periodantitis on the lower lelt first molar. Although she did not feel any pain in that region, the
tooth was considered o have a poor prognosis. Therefors, we eryopreserved the esdracted
pramolars to prepare for autofransplantation in the lower first maolar area because the tooth would
prabably need to be remaved in the future. The teeth were frazen by a programmed freezer with a
magnetic field (CAS freezer) that was developed for tissue cryopreservation and were
cryopreserved in —150°C deep freezer. After 1.5 years of presurgical orthodontic treatment,
bilateral sagittal split ramus osteotomy was performed for mandible setback. Improvement of the
facial profile and the occlusion were achieved in the retention phase. Six years after the initial visit,
the patient had pain on the lower left first molar, and discharge of pus was observed, so we
extracted the lower left first molar and autotransplanted the cryopreserved premolar. Three years
later, healthy peridontium was chserved at the autotransplanted tooth. This case report suggests
that long-term cryopreservation of teeth by a CAS freezer is useful for later autotransplantation,
and this can be a viable technique to replace missing teeth. (Angle Orthod. 2015;85:518-524.)

KEY WORDS: Autotransplantation; Cryopreservation; Programmed freezer; Magnatic field
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INTRODUCTION

Autotransplantation of teath is useiul procedure for
recovaring occlusal function by replacing missing
teeth. Unnecassary wisdom teeth and teath extractad
for orthodontic treatment are mainly used as donor
testh. Autolransplanted teseth can regenerate the
aveolar bona of tha socket through the osteainduction
ability of periodontal ligament (PDL) cells."? This
treatment is reliable and associated with good out-
comas.? Howevear, somatimes patiants may not have
an available donor tooth bacause it was previously
aexfracted. To solve this problem, teeth cryopraserva-
tion systems hawve been developed. Many clinical
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Prognostic factors for autotransplantation of teeth with complete

root formation

Shoko Aoyama, DDS.* Michike Yoshizawa, DDS, PhD," Kanae Niimi, DDS, PhD.® Toshiko Sugai, DDS, PhD®
Mobutaka Kitamura, DDS, PhD and Chikara Saito, DDS, FhD,® Niigata, Japan

NIIGATA UNIVERSITY

Objectives. The aim of the present study was 1o evaluste the factors affecting the progrosis of the autotransplantation of teeth

with complete rool formation.

Study Design. A total of 259 transplanted teeth were studied. The significance of each of the prognostic factors was examined
in 2 ways, first in a wnivariate anabysis and then in a multivariabe analysis. The comprebensive risk combining these factors.

that remained after multivariate analysis was caloulated.

Results. Among 259 transplanted teeth, 27 (10.4%) were judged as unsuccessful cases. In the mubtivariate analysis, history of
oot canal treatment of donor tooth, multioated, masillany iooth as a donor, and dwration of tooth absence at recipient site
remainesd significantly associated with unsuccessful transplantation. Multifarious combination of the significant prognostic

factors can decrease the comprehensive risk.

Conclusions. Minimizing the comprehensive risk by combining significant prognostic factors improved the prognosis of
autotransgplantation of teeth with complete oot formation. (Oral Surg Oral Med Oral Pathol Oral Radiol 20121 144supgpl 5

5216=5228)

Many recent studies have reported on the development
of tissue-engineered teeth'™; however, it appears that
there are still many difficulties in the clinical applica-
tion of tissue-engineered teeth for replacement of miss-
ing teeth owing to the complexities of dental morphol-

T coment of this paper was presenied m the teith annual mesting of de
lag E dogical Society, Sapy Japan, June 24-23, M0
‘This study was sepponed by & grant for the Development of Highly
Audvanced Medicsl Technology B from the Minisary of Educstion,
Culware, Spons, Science, and Technology of Japan. The msthors have
no finsncial inerests o disclose.
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ogy and function. Conventional prosthetic treatment,
dental implants, and woth aoodransplantation ane con-
sidered as solutions for occlusal problems after woth
loss. In particular, woth sutotransplantation is a prom-
ising procedure for occlusal rehabilitation, as the rans-
planted tooth can function as a normal woth following
successful transplantation.® A large number of clinical
studies on immature tooth ransplantation have evalu-
ated root development, pulpal healing, and root resorp-
tion after autoiransplantation.” Autotransplantation of
teeth with complete root formation is indicated for
replacerment of 1 or more teeth lost as a result of dental
caries or periodontitis in adult patients and successful
antotranaplantation of weeth with complete root forma-
tion has been reported.”'* However, autotransplanta-
tion of eeth with complete root formation sometimes
fails; therefore, the main factors affecting prognosis of
tonth autotransplantation in adult patients should be
investigated.

Since 1994, the authors have performed more than
50 autotransplantations of teeth with complete root
formation annually @t Miigata University Medical and
Dental Hospital, and have evaluated their prognosis and
prognostic factors.'"* We reporied that the major
causes for unsuccessful awotransplantation of teeth
with complete root formation were failure of initial
healing and replacement root resorption with periodon-
tal inflammation. Funthermore, pocker depth and a his-
tory of root canal treatment of donor teeth appeared o
increase the risk of unsuccessful ransplantation statis-
tically.™ It is still not clear how these factors influence
the prognosis of tooth autotransplantation, howewver,
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Commentary

A Translational Medicine Approach to Tooth

Transplantation

Giovanpaolo Pini Prato,* Giliana Zuccati,* and Carlo Clauser*

The autogenous looth transplantation approach lo
replace missing teeth has been in use for a long time.
Different surgical techniques have been developed to
improve prognasis and longeuvity of transplanted
teeth with complete rool formation. Many factors re-
portedly affected short- and long-term success of the
procedure; complications such as ankylosis and root
resorption up to the tooth exfollation have occurred
frequently. Several studies have appeared on this is-
sue over the years. However, oulcomes of transplan-
tations have not yet been conclusively determined
as no randomized clinical trials have been published
on this issue, and their effectiveness has been evalu-
ated only in observational studies. On the other
hand, interesting information from specific experi-
mental studies on the healing pattern of the interface
between the rcot surface and alveolar bone in the
replantation/transplantation model, and from non-
related studies dealing with mechanically induced
pericdontal trauma, has been available and poten-
tlally useful since the 1970s to 1980s, However,
this information has not been incovpovated into clin-
ical literature regarding ltooth aulotransplantation.
This commentary aims to show how information
from related and unrelated experimental models
was transtated lo a clinical setting and led to a novel
approach, successfully applied, in the autotrans-
plantation of a multircoted tooth with completed
root formation. J Periodontol 2017;88:519-525.

KEY WORDS

Oral surgical procedures; orthodontics; periodontal
ligament; translational medicine; transplantation.
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TRANSLATIONAL MEDICINE

Translational medicine, a rapidly growing discipline
in biomedical research, may help in making clinical
decisions when conclusive clinical evidence is not yet
available. Translational medicine is defined as “ef-
fective translation of the new knowledge, mecha-
nisms, and techniques generated by advances in
basic science research into new approaches for
prevention, diagnosis, and treatment of disease,
essential for improving health."! It would be a tre-
mendous waste not to “translate efficiently the sci-
entific discoveries of the past generation into tangible
human benefit."? The National Institutes of Health
has made translational research a priority, funding
about 60 centers in the United States with a budget of
$500 million per year; at least two journals (Trans-
lational Medicine and the Joumnal of Translational
Medicine) are devoted to the issue. Sung et al.2 in-
dicated that several factors, such as “high costs, slow
results, lack of funding, regulatory burdens, frag-
mented infrastructure, incompatible databases, and
a shortage of qualified investigators and willing par-
ticipants” have contributed to generating two major
obstacles. These obstacles, so-called “translational
blocks,” have prevented or aveided the translation
of basic science discoveries into clinical studies (T1)
and clinical studies into medical practice and health
decision-making in systems of care (T2).7 Therefore,
the main goal of translational medicine is to allow and
accelerate translation of discoveries from the “bench
to the bedside,” overcoming roadblocks to improve
the global health care system significantly.

This commentary aims to describe how a clinical
case of molar autotransplantation in a 23-year-old
woman, treated in 1996 on the basis of previous
periodontal experimental studies, was fully successful
after 20 years, This offers a positive ante litteram
example of translational medicine in pericdontics.

LITERATURE

What Was Known in the 1970s to 1990s

Many technical/surgical approaches had been pub-
lished with detailed descriptions of site preparation,

daot: 10.1902/jop. 2017, 160820
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Autotransplantation of third e
molars with completely formed

roots into surgically created

sockets and fresh extraction

sockets: a 10-year comparative

study

HJ Yu P Jia Z Lv L X Qi Autotraesplantation of third molars with
completely formed roots into surgically created sockets and fresh extraction sockets: a
I0year comparative study. Int. J. Oral Maxillofac. Surg. 2017; 46: 531-538. |
2016 International Association of Oral and Maxillofacial Surgeons. Published by
Elsevier Ltd. All rights reserved.

Abstract. The aim of this study was 1o analyze and compare the longerm clinical
outcomes of third molar awtotranspk in surgically created sockets
an fresh extraction sockets with regard to survival and functional success rates. A
total of 65 third molars with ¢ letely fi d roots were autotransplanted in 60
patients (average age 33.1 years). Thmy-snx of the teeth were mmnnsphmod nto
surgically created sockets with or without guided bone regeneration (GBR; delayed
astotransplantation)), wh:lc 29 were aumnnsplanled into fresh extraction sockets
( diate autotransy i couml group). All patsents underwent annual
clinical and radiographic ex (average follow-up 9.9 years, mnge 7-13
years). The survival rates for the control, GBR, and no GBR groups were 93.1%,
95.2%, and 80.0°%, respectively, with no significant differences amoag the groups.
There were no statistically significant dafferences among the groups with regard to

the frequency of nfl v root resoeption or root ankylosis. Age did not Kimy; e Tooih -mm: coms
influence the clinical outcomes. These results suggest that the )| ion of mum\:.x anram?::sodu mgeion
therd molars with completely i d roots is effective in both mrgnallv created and

fresh extraction sockets and provides a high long-term success rate if cases are for put 15D 2016
selected and treated appropriately. foalable onfine 3 January 2017
0901502708053 + (8 (2016 Inlermational Awocistica of Oeal and Maxillofacial Surpeoa. Publishod by Elsevier Lad. All rights reserved.
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Clinical study on prognostic
factors for autotransplantation
of teeth with complete root
formation

T. Sugai, M. Yoshtzawa'T. Kobavasht, K. Ono, R. Takagt, N. Kitamura, T. Olift,
C Satto: Clintcal study on progmastic factors for awotransplantation of tecth with
complete root formation. Int. J. Oral Maxillofac. Surg. 2010; 39: 1193-1203. i 2010
Intemational Association of Oml and Maxillofacial Surgeons. Published by Elsevier
Lad. All nghts reserved.

Abstract. Anlmnmplnmnnlsoﬁmpafumedlotwhcenmmgmh bet toath
autotransplantation has been mpon:dmhumb“hcmplacmo(fntmnon
than those with i dete root f won. The aim of this prospective study was to
evmmc&mmmua&dthpomuofmmmmofum‘m
root fi 109 patients with 117 plants were studied. Of the 117
tﬂmplnnh investigated, 14 (12%) fasled dunng the observation period. The overall
Loyear survival rate was 96%; the S.year survival mte was 84%. The major causes of
faibure were unsuccessful mitial healing and repk oot ption with
penodontal inflammation. Factors significantly associated with unsuccessfisl
transplantation, in single factor analysis, were age 40 years or more, molar tooth as
domor, probing pocket depth to 4 mm or more, history of root canal treatment, multi-
muedlnﬂhnndﬁxmionwithmmxM«dqtho“mmorumndhktmyof

root canal dtoi the risk of unsuccessfid iom in
muh\'nnne-n!ym llumggmod!hmﬂzpockcld:p&ohhedmrmthmd
histary of root canal are related to the healing of paratmnsplantal tissse
and root resorption.
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Teoth autotransplantation isa visbleoption  have been conducted, but most of them
the

endodontic treatment within 3.4 weeks

for replocing a g tooth b ported the sansplantation of teeth with 1o avoid pulp imfection followed by peri-
lanted tooth can & asa i lmlpklemsnd{oancdm(mm micuhrm&nmxmnnddscqm
wmhw&nmhmnqﬂnmmum such as the devel I and engp y root
ful. The prognosis of an awmotr mgecflh:dmnrmh,m lopment m larizati oflhcpu!punana
mhum&mmdhypmlndpcopm) puq,ulkdq m_-amno‘lhe mally expected after tooth transplanta-
tive conditioms, which are recogs d tooth™ % 121517 tion"~*. The prognostic factors for the
pmpmc(xm)\lupemofch- The mmnswnnnnn of teeth "nh —omsphmmmoflecthw‘complm
ical smdies on sooth P Pl root & root formation should be investigased dif-
(901-S0273201193 + 011 $36.000 ek | A of Oral and Maxillofcl S Publidhod by Elsevier Lid All nghtts roscrved.



Case Report/Clinical Technigues

Virtual Simulation of Autotransplantation Using

(@ chect tor ntatma

3-dimensional Printing Prototyping Model and
Computer-assisted Design Program

Soram Ob, DDS, MSD, PbD," Seboon Kim, DMD, MSD,” Ha Seon Lo, DMD, MSD,’
Joo-Young Choi, DMD, MSD," Hyun-Jung Kim, DMD. MSD," Gil-Joo Ryu, DMD, MSD, PbD,”
Sun-Young Kim, DMD, MSD, PbD,” Kyoung-Kyu Chboi, DMD, MSD, PbD,

Duck-Su Kim, DMD. MSD, PbD, and Ji-Hyun Jang, DDS, MSD, PbD

Abstract

This case report describes an inrovative virtual simula-
tion method wing a computer-asded rapid prototyping
(CARP) model and a competer-aided design (CAD) peo-
gram for autotramsplantation of an immatwe thied mo-
lar.A compromised left mandibular second molar (#18)
wa extracted and replaced by autotramsplantation us-
ing an immature left mandsbular third molar (#17). In cr-
der to minimize the surgical time and injury to the donor
tooth, a virtual 3-dimensional (30) rebearsal surgery
was planned Come-beam computed tomographic im-
ages were taken to falwicate the 30 printing CARP
model of the donor tooth and temtative extraction
socket. Subsequently, both CARP models were scanned
with an intracral scannes (CEREC Omnicam; Dentsply Si-
rona, Bersheim, Germany) followed by superimposition
and virtual simulation of osteotomy preparation of the
m(Mmmmmm Dus-
ing the surgery, the y pre-
pared accoeding 1o the ptukumlmed Iomoa and
dmensions via vrtudl simulation rehearsal surgery us-
ing CAD amalysis. The donor tooth was atraumatically
tramsplamed into the prepared socket. The follow-up ex-
amimation revealed that the root developed with a
rormal periodontal ligament and famina dura Virtsal
umulation using & 30 printing CARP model and 2 CAD
mmﬂdbdndhmﬂunm:ﬂm
of an immature third molar by ensuring an atraumatic
and predictable surgery. (J Endod 2018,44:1883-1888)

Key Words

Autotransplantation, computes-aided design, comptes-
aided rapid prototyping, immature third molar, virtsal
sumulstion

eI -
o COMPUIT: " jeing a computer-aided design program and 30
zided dming (CAV printing prototyping modeis, autoransplartason
CAM) 3 Ill is can be vrtualy simulated before surgary. This

direct bondisg of orthodossic brackess. guided implant surgery, and surgical guides
for orthognahic surgery (1-3). Festhermorne, the accanacy of opsical mpressons
using meraoral scanners aad the precsion of the dentd milkeg process hae
improved over decades (1) Recently, 5-dimesssonal (3D) printing and CAIMCAM wech-
nology ke been appbed m the endodontic fiedd for varioss teds such as navigation of
2 cadkeibied canald for asstomic anomalous teeth (5) and gesded ostectomy m endodoatic
microsurgery (6).

The dinical applicason of 2 computer-aided rapid prototyping (CARP) medel for

wintrassplastation was firg introdeced in 2001 wsng 3D compated lomographee (CT)
image acquisition followed by Eshricagion of a 3D pristng copy moded (7). This lech-

nique allowed surgeons o simulate the contour of the recipiest bone eing the 2coml-
sized CARP modeds of dosor teeth and reapient abvenlar boses preoperatively. Using
CARP models for has an advantage of mismemined extra-alveolar
time 2sd traesma 1o the donor tooth, therehy mcresang the success rate of the sangery
(8). The survival rates for the comventosal asmtrassplantstion techmigee using teeth
with sature roots wary from $9%-81% at 4 years and 596% at 10 years (9-11).
CARP models improve survival rates for teeth with mature roces 10 88.1% and 682%
at § amd 12 yeary, respectvely (3. Thes impr ent & more pr «d when dosor
fexth with smmatare roots are used (12).

Several dinical wriaks and case neports have desaribed sumtransplareaton wsing 2
CARP moded (7. 11-14). Howewer, there are so mports regarding the cinical
application of 5D primng mmd CAD sxchnology for tresment plinmsg for endodontic
sargery through virual simulation. This sdy describes 2 novel method of vired 3D

reheanad smulation for reastment plinsing before aorassplantation surgesy of
immsture third moker teeth wsing 3D printsg models mnd 2 CAD analvss peogram.
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Computer-aided autotransplantation of
teeth with 3D printed surgical guides and
arch bar: a preliminary experience
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ABSTRACT

Background/Aim: Autotransplantation of teeth is a method to restore the missing
teeth and computer-aided techniques have been applied in this field. The aim of this
study was to describe a novel approach for computer-aided autotransplantation

of teeth and to preliminarily assess its feasibility, accuracy, and stability.

Methods: Eight wisdom teeth with complete root formation of eight adult patients
were autotransplanted. Individual replicas of donor teeth with local splints,
surgical templates, and arch bars were virtually designed and fabricated using
three-dimensional printing, these were then applied in the autotransplantation
surgeries. Clinical and radiological outcomes were observed, the extra-alveolar time,
success rate, and 1-year survival rate were analyzed, and accuracy and stability of this
approach were evaluated.

Results: The extra-alveolar time of donor teeth were less than 3 min. The average
follow-up duration was 2.00 + 1.06 years. All antotransplanted teeth showed
normal masticatory function. Ankylosis was found in one patient, and the overall
success rate was 87.5%, whereas the 1-year survival rate was 100%. Linear differences
between the designed and the immediate autotransplanted positions at crowns

Submitted 26 July 2015 and apexes of the donor teeth were 1.43 + 0.57 and 1.77 + 0L67 mm, respectively.
Accepted 16 October 2018 Linear differences between immediate and the stable positions at crowns and apexes
Publizhed 73 Hevember JI8 of the donor teeth were 0.66 £ 0.36 and 0.67 £ 0.48 mm, respectively.
Camesponding author Conclusion: The present study illustrated the feasibility, clinical satisfied accuracy,
Hianbu G, drovinianbui 63 com and stability of a novel approach for computer-aided autotransplantation of teeth.
Academic editar This new approach facilitated the surgical procedure and might be a viable and
Andreas Stavropeulos predictable method for autotransplantation of teeth.

Additional Information and

Declarations can be found on

page 10 Subject Dentistry

DO 10,7717/ peer. 5939 Keywords Autotransplantation of teeth, Computer-aided surgical simulation, Surgical guide,
(& Capyright Three-dimensional printing
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Distributed undar INTRODUCTION

Crestive Commons GE-BY 4.0 As a valuable method for restoring missing teeth, autotransplantation of tecth has been

OPEN ACCESS used in clinical practice for over 60 years {Cross ef al, 2013; Jang, Lee ¢ Kim, 2013).
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Clinical application of computer-aided rapid
prototyping for tooth transplantation

Lee S+, Jung 1-Y, Lee C-Y, Choi SY, Kum K-Y, Clinical application
of computer-aided rapid prototyping for tooth transplantation, Dent
Traumatol 20015 17: 114119, © Munksgaard, 2001,

Abstract — The maintenance of healthy periodontal ligament cells
in the donor toth is ane of the most important factors for successful
tooth transplantation. This 1s achieved by minimizing the extra-
oral time duning the surgical procedure, If a duplicate form of
donor tooth could be obtained before extraction, it would be poss-
ible to precontour the recipicnt alveolir bone compatible with the
donor tooth, and thereby reduce the extra-oral tme of the donor
tooth. We obtained & three<dimensional image with the real di-
mensions of the donor tooth from a CT Highspeed Advantage™!,
allowing a life-sized resin model of the twoth o be fabricated. From
22 clivical cases, we achieved an average 1otal transplantation time
of 7.7 min. The average distance between the transplanted root sur-
face and the alveolar bone from 12 availuble cases was (.87 mm

at the mesial cervix, 0.91 mm st the mesial apex, 0.98 mm at the
distal cervix and 1,16 mm at the distal apex on the postoperative
radiographs. Clinical data indicate that computer-aided rapid proto-
|ypmg may be of value in minimizing the extra-oral tme and poss-
ible injury to transplanted rooth during the process of autotrans-

plantation.

Seung-Jong Lee', Il-Young Jung’,
u-vmln‘ Seong Yong Choi?,

Key words: aulotranspiastation; computer sided-
mapid prototyping: donor oot extra-oral time:
resin model
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Autotransplantation is & viable option for the trear-
ment of a missing tooth or for replacement of avulsed
and traumatized twoth when there is a donor tooth
available. The presence of intact and viable pen-
odontal ligament cells on the root surface of the donor
tooth is the meost eritical factor in the healing of auto-
transplanted tooth (1), The extra-oral time of the do-
nor woth significantly affects the viability of pen-
odontal ligament cells and, therefore, extended extra-
oral time of the donor tooth results in severe damage
10 the periodontal hgament cells and subsequent oot
resorption (2). Another important factor in autotrans-
plantation is the distance between the recipient site
tissue and the root surface of the transplanted tooth.
Optimal contact with the recipient site can improve
blood supply and nutrition to the perodontal liga-
ment cells. and thereby increase the success rate of
the autotransplantation procedure (3).

The purpose of this study was, firstly, to mimmize
the extra-oral time and, secondly, 10 achieve optimal

114

contact between the donor tooth and the recpient site
in the sutotransplantation procedure using computer-
wided rapid prototyping.

Material and methods
Material

Atotnlol'LpnbcnnllJnnlcsmd‘)lmmlux aged be-
tween 27 and 58 years were included in this study, All
patients were in good health with no known systemic
diseases, Patients were informed about the potential
benetits and risks of the procedure and the other treat-
ment options such as conventional prosthodontics or
implants, and consent was obtained in all cases.

Methads

Pre-sungieal proceduses
Pre-examinntion of the donor tooth and the recipient stie. A care-
ful presexamination was first made of the donor tooth
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Accuracy assessment of 3D-printed tooth replicas

Abstract

Aim: The production of individual tooth replicas has two
applications in dental practice: tooth sutotransplantations
and dental root analogue implants. Thess applications
require a particularly high degree of pracision. The purpase
of this study was to establish and evaluste s method for fabri-
cating individual 3D-printed tooth replicas.

Materials and meethods: 10 patients reguiting extraction of a
wisdom taoth and a preoperative cone beam computed
tomography (CBCT) scan were included; exclusion criteria
were intraoperative fragmentation or fracture of the tooth.
3D Slicer 4.6.2 was used for tooth segmentation and miodel]
generation based on CBCT data. The tooth replicas were
manufactured by selective laser melting (SUM). The @xtracted
teeth and 30-printed replicas were scanned and tested for
surface deviations in OoudCompare 28.1.

Results: The mean absolute surface deviation between the
3D-printed teeth and the corresponding extracted testh
ranged from 0.13 1o 025 mm, with standard deviations of
0.10 to 021 mm; 55% of the messured surface points deviat-
ed leis than 0.474 mm; the surface area was reduced by -6.0%
and the volume by -3.4%. The root mean square was 0238
mm and the mean maximum absolute surface deviation was
0.527 mm. The SLM technigue showed a high predision with a
mean sbsolute deviation of 0.045 mem and a standand devia-
tion of 004 mm

Condusion: 30-printed tooth replicas with a very high scou-
racy could be produced based on CBCT data The described
method is suitable for manufacturing tooth replicas for use in
toath sutotransplantations or for fabricating root analogue
implants.

Keywoards: 30 printing. rapid profofyping, sefechive laser mell-
ing, foath replicas, cone beam compuwied lomography, outalo-
gous toath transplanéotion, rool analogue implonts, imgl '
agy

rierrational loumal of Computerized Denilstry 2019 23433 1-319

Introduction

The term 30 printing refers to a wide range of rapid prototyp-
ing techniques developed in recent years that are indispens-
able in many areas of industrial production technology and
biomedical engineering.h< 3D printers repreent the most
impartant subclass of sdditive manufacturers and are used
for the production of models and prototypes, eipecially for
workpieces that require only small quantities. The technodogy
it therefore particularly well qualifed for the manufacburing
of dental warkpieces, including ‘biomodels” for the visualiza-
tion of anatomical structures, templates for guided surgery,
and the production of individual dentures such as 30-printed
implants and prosthetic restorstions 34 The production of in-
dividual and preciie tooth replicas has two concrete applica-
tion in everyday dental practice tooth sutotransplantations
and dental implantology wiing dental root analogue
implants. 32 Several published studies have proposed differ-
ent methods for wsing prefabricated replicas as a template
during toath transplantations, thereby saving the original
donor woth from repeated fitting attempts at the recipient
sife this reduces extraaral time and further incoreased the sue-
cess rate of tooth transplantations =15 The possibility of pro-
ducing patient-specific root analogue implants by means of
the metal laser sintering technique offers new trestment pos-
sibilities after tooth extractions. '3 The Arst sucoessful case
reports show promising clinical results; however, this techimal-
ogy-senditive method reqguires a particularly high degree of
precision in the praduction process of the root analogue
implml:h“’"

Thie purpase of this study was to establish and evaluste a
method for fabricating an individual 30-printed tooth replica
to simplify the surgical procedure and improwe the diinical
poutcome of tooth autotransplantations. Furthermone, the
precision of rapid prototyping a tooth analogue based on
CECT data is analyzed with regard to dental root analogue
implanti.
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Abstract

Here, we describe a case of autotransplantation of a mandibular honizontally
unpacted third molar using a Sdimensional (3D) model based on lmited cone-beam
computed tomography (CBCT) images for diagnosis, 3D morphological evaluation, pre-
operative treatment planning, and surgical simulaton. A 27year-old woman visited ths

ital for conservative treatment of the mandibular left second molar. Intraoral rads
ography and CBCT mmages revealed a Cshaped root canal in the mesial root, and com-
pressive resorption of the distal root due to impingement of the crown of the honzontally
mpacted lower left third molar. Extraction wis therefore planned. Multiple tooth-aw
bone 3D models for preoperative diagnosis were fabricated using a low-cost desktop 3D
printer and surgical simulation of autotranspl ion performed. The autotransplants
ton was then performed accordingly. Cone-beam computed tomography mages and 3D
models were extremely useful in obtaining i stereoscopic undentanding of the morpholk-
ogy of the transplanted ooth and s surrounding anatomical structures. At the one-year
postoperative recall, the patient was able chew with the tansplanted tooth without pain,
and no signihcant abnormalities were detected on intmoral radiographs, mdicating a
successful postoperative clinical course. Our experience of using 3D modek abricated
based on CBCT images wsing a desktop 3D printer for preoperative diagnosss and surgs
cal simukaton suggests that this technique is wseful m tooth awotansplantation.

Kevwords:  Autotransplantation — 3D prinung — Deskiop 3D prntes—
Computeraided manufactunng

Introduction casier to grasp positional relationships within

the structure represented than with a 3D dis-

Threedimensional (3D) models can be  play on a computer monitor. In the oral and
checked both visnally and tactually, making it maxillofadal field, such 3D modek are used
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Fully functional bioengineered tooth replacement as an organ
replacement therapy

Etsuko lkeds *B1 Ritsuke Morits 327 Kzzuhizs Makas 3% Kentaro Ishida, 3F Takazhi Makamurs, 32
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ABSTRACT Go to: [+

Current approaches to the development of regenerative therapies have been influenced by our
understanding of embryonic development, stem cell biology, and tizsue engineering technology. The
ultimate goal of regenerative therapy is to develop fully fimctioning bicengineered organs which work in
cooperation with surrounding tissues to replace organs that were lost or damaged as a result of disease,
injury, of aging. Here, we report a successful fully functioning tooth replacement in an adult mouse
achieved through the transplantation of bicengineered tooth germ inte the alveolar bone in the lost tooth
region. We propose this technology a: 2 model] for future organ replacement therapies. The bicengineered
tooth, which was erupted and cecluded, had the comrect tooth structurs, hardness of mineralized fissues for
mastication, and response to noxious stimulations such as mechanical stress and pain in cooperation with
other oral and maxillofacial tissues. This study represents a substantial advance and emphasizes the
petential for bicengineered organ replacement in future regenerative therapies.

Keywords: regensrztive therapy, transplantation
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Practical whole-tooth restoration utilizing autologous bioengineered
tooth germ transplantation in a postnatal canine model
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Abstract Go to: =

Whole-crgan regenerztion has great potential for the replacement of dysfiunctional organs through the
reconstruction of a fully functional bicengineered crgan using three-dimensicnal cell manipulation i viteo.
Recently, many basic studies of whele-tooth replacement using three-dimensional cell manipulation have
been conducted in 2 mouse model. Further evidence of the practical application to human medicine is
required to demenstrate tooth restorztion by reconstructing bioenginesred tooth germ using a postnatal
large-animal model. Herein, we demonstrate functional tooth restoration through the autolegous
tranzplantation of bicengmeered tooth germ in 2 postnatal canine model. The bicengineered tooth, which
was reconstructed using permanent tooth germ cells, erupted into the jawbone after antologous
tranzplantation and achieved physiclogical function equivalent to that of a natural tooth. This study
Teprezents a substantial advancement in whole-crgan replacement therapy through the transplantation of
bicengineered crgan germ az a practical model for future clinical regenerative medicine.
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El presente trabajo cumple con los criterios de sostenibilidad medioambiental y

econdmica.

La realizacidn de un tratamiento de autotrasplante dental supone una disminucién del
uso de materiales como la resina, porcelana, zirconio y titanio (comunmente utilizados
en protesis e implantologia). Ademas supone una reduccidn significativa en el costo para

el paciente.
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